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This book presents technical data for a broad line of MECL integrated circuits. Complete speci-
fications for the individual circuits are provided in the form of data sheets. In addition, selector
guides are included to simplify the task of choosing the best combination of circuits for optimum
system architecture. For the most up—to—date information, please visit our website at:
http://onsemi.com

ECLInPS, ECLInPS Lite, MECL, MECL 10H, MECL 10K, MECL Ill, MTTL, and ON-Demand CDROM are a trademarks of Semiconductor
Components Industries, LLC.
MOSAIC is a trademark of Motorola, Inc.

The brands and product names mentioned are trademerks or registered trademarks of their respective holders.
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Deleted Devices

The following list of devices have been deleted since the last publication of this book.

DATA SHEETS DELETED

MC10137 MC1648 MC1650 MC1651
MC1658 MC1660 MC1662 MC1670
MC1692

End-of-Life (EOL) Devices

The following list of devices have been placed on EOL and are not recommended for new designs, since the last publication
of this book.

END OF LIFE DEVICES

MC10H145 MC10H660
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HIGH-SPEED LOGIC

High speed logic is used whenever improved systemincreasing the speed in critical timing areas. Also, many
performance would increase a product's market value. ForMECL 10H devices are pin out/functional duplications of
a given system design, high—speed logic is the most directhe MECL 10K series devices. The emphasis of this family
way to improve system performance and Emitter—Coupledwill be placed on more powerful logic functions having
Logic (ECL) is one of today’s fastest forms of digital logic. more complexity and greater performance. With 1.0 ns
Emitter— coupled logic offers both the logic speed and logic propagation delays and 25 mW per gate, MECL 10H is one
features to meet the market demands for higher performancef the best speed—power families of any ECL logic family
systems. available today.

MECL at +5V (PECL — Positive ECL)

Any single supply ECL device is also a PECL device,
original monolithic emitter—coupled logic family with E?\Iaking_rtr?e EECIL porTfoIio asllargedas_the existing ECL one.
S ote: The dual supply translator devices cannot operate at
I\rﬂk:zre(;lr; tlw(;?z?ri)ilizgirfglrl]%\l\\//vegbgh(;lseg?n(I;Arlfa(li/lé Ig;i\(/1e?16v?/za.y to+5V and ground and cannot be considered PECL devices.)
. ECL devices in the PECL mode, must have the
the MECL I”. (MC1600 series), MECL 10K PLL input/output DC specifications adjusted for proper
(MC12000 sgrles) and the new .ME.CL 10H families. operation. ECL levels (DC) are referenced from thecV
Chronolog|_cally the third _fam|ly mtroducgd, ME.CL i level. To calculate the PECL DC specifications, ECL levels
(1968) is a higher power, higher speed logic. Typical 1 ns
, . are added to the newg\&
edge speeds and propagation delays along with greater than
500 MHz flip—flop toggle rates, make MECL Il useful for EXAMPLE:
high—speed test and communications equipment. Also, this  PECL VoH=New\Vcc+ECLVOH,5.0V +(-0.81V)
family is used in the high—speed sections and critical timing  =4.190V and is the max¢yH level at 28C fora PECL
delays of larger systems. For more general purpose device. Follow the same procedure to calculate all
applications, however, trends in large high-speed systems input/output DC specifications for a device used in a
showed the need for an easy-to-use logic family with  PECL mode. The ¥ supply used to sink the parallel
propagation delays on the order of 2 ns. To match this termination currents is also referenced from tiggV
requirement, the MECL 10,000 Series was introduced in  supply and is \¢c—2.0V. The PECL YT supply =

1971. +5V — 2V = +3.0V and should track the)\¢, supply
An important feature of MECL 10K is its compatibility one—to—one for specified operation.

with MECL Il to fapilitate using both .fa_milit.as i.n.the same  gince ECL is referenced from the ¢ rail, any noise on the
system. A second important feature is its significant powervCcsupply will be reflected on the output waveshape at a
economy — MECL 10K gates use less than one-half theone—to—one ratio. Therefore, noise should be kept as low as
power of MECL 1Il. possible for best operation. Devices in a PECL system

. O,ll\l Semicondu?orl introduced tr}e MlEC]fL 10H prOdL;Ct cannot have ¥ vary more than 5% to assure proper AC
amily in 1981. This latest MECL family features 100% 0 aii0n. See ON Semiconductor Application Note

improvements in propagation delay and clock speeds Wh”eAN1406/D “Designing With PECL (ECL at +5.0V/Jor
maintaining power supply currents equal to MECL 10K. more details.
MECL 10H is voltage compensated allowing guaranteed dc AC performance in the PECL mode is equal to the AC

and switching parameters ovetalo power supply range.  pertormance in the ECL mode, if the pitfalls set forth in
Noise margins have been improved by 75% over the MECLAppIication Note (AN1406/D) are avoided

10K series.
Compatibility with MECL 10K and MECL lll is a key
element in allowing users to enhance existing systems by

MECL PRODUCTS
Motorola, now ON Semiconductor, introduced the

http://onsemi.com
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MECL FAMILY COMPARISONS

MECL 10K
Feature MECL 10H 10,100 Series 10,200 Series
1. Gate Propagation Delay 1.0ns 2.0ns 15ns
2. Output Edge Speed* 1.0ns 3.5ns 25ns
3. Flip—Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min
4. Gate Power 25 mwW 25 mwW 25 mw
5. Speed Power Product 25pJ 50 pJ 37pd
*QOutput edge speed: MECL 10K/10H measured 20% to 80%.
Figure 1 — GENERAL CHARACTERISTICS
Ambient
Temperature Range MECL 10H MECL 10K
0°to 75°C MC10H100 Series
—30°C to +85°C MC10100 Series
MC10200 Series
Figure 2 — OPERATING TEMPERATURE RANGE
MECL IN PERSPECTIVE Transmission Line Drive Capability is afforded by the

In eva|uating any |Ogic line, Speed and power open emitter outputs of MECL devices. No “Line Drivers”
requirements are the obvious primary considerations.are listed in MECL families, becauseerydevice is a line
Figure 1 and Figure 2 provide the basic parameters of thedriver.

MECL 10H, MECL 10K, and MECL Il families. Butthese ~ Wire—ORing reduces the number of logic devices
provide only the start of any comparative analysis, as thereequired in a design by producing additional OR gate
are a number of other important features that make MECL functions with only an interconnection.

highly desirable for system implementation. Among these:  Twisted Pair Drive Capability permits MECL circuits to

Comp|ementary Outputs cause a function and its drive tWiSted—pair transmission lines as |0ng as 1000 feet.
complement to appear simultaneously at the device outputs, Wire—Wrap Capability is possible with the MECL 10K
without the use of external inverters. It reduces packagefamily because of the slow rise and fall time characteristic
count by eliminating the need for associated invert functions of the circuits.
and, at the same time, cuts system power requirements and Open Emitter—Follower Outputs are used for MECL
reduces timing differential problems arising from the time outputs to simplify signal line drive. The outputs match any

delays introduced by inverters. line impedance and the absence of internal pulldown
High Input Impedance and Low Output Impedance resistors saves power. . _
permit large fan out and versatile drive characteristics. Input Pulldown Resistors of approximately 50 ®

Insignificant Power Supply Noise Generationdue to permit unused inputs to remain unconnected for easier
differential amplifier design which eliminates current spikes Circuit board layout.
even during signal transition period. MECL APPLICATIONS

Nearly Constant Power Supply Current Drain
simplifies power—supply design and reduces costs.

Low Cross—Talk due to low—current switching in signal
path and small (typically 850 mV) voltage swing, and to
relatively long rise and fall times.

Wide Variety of Functions,including complex functions
facilitated by low power dissipation (particularly in MECL
10H and MECL 10K series). A basic MECL 10K gate
consumes less than 8 mW in on—chip power in some
complex functions.

Wide Performance Flexibility due to differential
amplifier design which permits MECL circuits to be used as
linear as well as digital circuits.

ON Semiconductor's MECL product lines are designed
for a wide range of systems needs. Within the computer
market, MECL 10K is used in systems ranging from special
purpose peripheral controllers to large mainframe
computers. Big growth areas in this market include disk and
communication channel controllers for larger systems and
high performance minicomputers.

The industrial market primarily uses MECL for high
performance test systems such as IC or PC board testers.
However, the high bandwidths of MECL 10H and MECL
10K are required for many frequency synthesizer systems
using high speed phase lock loop networks. MECL has

http://onsemi.com
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continued to grow in the industrial market through complex many externally interconnected parts, this can soon add up
medical electronic products and high performance procesgo an appreciable delay time. Hence, the greater the number
control systems. of functions per chip, the higher the system sp&#eCL
circuits, particularly those of the MECL 10K and MECL
10H Series are designed with a propensity toward complex
functions to enhance overall system speed.

Waveform distortion due to line reflections also becomes
troublesome principally at state—of-the—art speeds. At slow
i ) . , and medium speeds, reflections on interconnecting lines are
1. Time delays through interconnect wiring, which may |, sually a serious problem. At higher speeds, however,

hfave peen ignored in medium-speed systems, becomeﬁne lengths can approach the wavelength of the signal and
highly important at state—of-the—-art speeds. _ improperly terminated lines can resultin reflections that will
2. The possibility of distorted waveforms due to reflections cause false triggering (see Figure 3 and Figure 4). The

on signal I_m_e_s |ncr“eases W'tt‘ edge speed_. . solution, as in RF technology, is to employ
3. The po§3|b|l|ty of ) crosstalk. between e}d]acgnt signal “transmission-line” practices and properly terminate each

leads is proportionately increased in high-speed g, jine with its characteristic impedance at the end of its

systems. , ) ) run. The low—impedance, emitter—follower outputs of
4 Elegtrlcal nhoise generation and pick-up are more \iec|  circuits facilitate  transmission—line practices
detrimental at higher speeds. . without upsetting the voltage levels of the system.

In general, these four characteristics are speed— and ryq increased affinity for crosstalk in high—speed circuits
frequency-dependent, and are virtually independent of theig e resyit of very steep leading and trailing edges (fast rise
type of logic employed. The merit of a particular 10giC 4hq fa)| times) of the high-speed signal. These steep
family is measured by how well it compensates for these, 4 efronts are rich in harmonics that couple readily to

deleterious effects in §ystem applications. adjacent circuitsln the design of MECL 10K and MECL
The interconnect-wiring time delays can be reduced only g ‘he rise and fall times have been deliberately slowed.

by reducing the length of the interconnecting lines. At10giC tiq vedyces the affinity for crosstalk without compromising
speeds of two nanoseconds, an equivalent “gate delay”

. ) ; o Sother important performance parameters.
introduced by every foot of interconnecting Wiring. o the above, it is evident that the MECL logic line is
Obviously, for functions interconnected within a single

not simply capable of operating at high speed, but has been
monolithic chip, the time delays of signals travelling from P cap P g gnsp

f ; h nsianif ¢ specifically designed to reduce the problems that are
one function to another are insignificant. But for a great normally associated with high-speed operation.

]

BASIC CONSIDERATIONS FOR HIGH-SPEED
LOGIC DESIGN

High—speed operation involves only four considerations
that differ significantly from operation at low and medium
speeds:

-« (=8 —>
A

(( A
)7 ‘,
Z0=50Q
R

E RL=2Zo
VEE
ViT=-2VDC O
o HIGH T HIGH
/\, RECEIVING GATE :I':U AV =and m"\‘Hm::m:m::mm
'. INPUT A e " | RECENVING GATE T /
. | —F - INPUTA /
v Low . T !
P T Low T '
‘:'J/\V/\/\'\r*r" e . —
17 :: T
Figure 3 — UNTERMINATED Figure 4 — PROPERLY TERMINATED
TRANSMISSION LINE TRANSMISSION LINE
(No Ground Plane Used) (Ground Plane Added)

http://onsemi.com
13



GATE CIRCUIT

GATE TRANSFER CURVES
MULTIPLE DIFFERENTIAL BIAS COMPLEMENTARY
INPUTS AMPLIFIER NETWORK OUTPUTS -0.800 |-
, A A —_— — z \ ¥ ¢|Y<;H (-0.90V
o VCCy (GND) veer @) B )
S s i s | Vpg = -1.29V
T3 1 IO oRr S I
$ 5 1,600 /
- - - AUNOR S 1ok — —— LOW (-1.75V
! : TYP)
| | | | | |
QL™ Qz™ Q3 Q“-I: 2. -1.400 -1.200
-- vgg O INPUT VOLTAGE
F. r r L 120y (VOLTS)
> > ) > > ) g A+B+C+D
A $B &c J)D c.l> c A+B+C+D
v VEE (-5.2V) P
GATE SYMBOL
INPUTS
Figure 5 — MECL 10K GATE STRUCTURE AND SWITCHING BEHAVIOR
CIRCUIT DESCRIPTION Circuit Operation — Beginning with all logic inputs

The typical MECL 10K circuit, Figure 5, consists of a LOW (nominal-1.75V), assume that Q1 through Q4 are cut
differential—amplifier input circuit, a temperature and Off because their P-N base—emitter junctions are not
voltage compensated bias network, and emitter—follower conducting, and the forward-biased Q5 is conducting.
Outputs to restore dc levels and provide buﬁering for Under these ConditionS,With the base of Q5 held at—-1.29 V
transmission line driving. High fan—out operation is possible Py the BB network, its emitter will be one diode drop (0.8
because of the high input impedance of the differential V) more negative than its base, or -2.09 V. (The 0.8 V
amplifier input and the low output impedance of the emitter differential is a characteristic of this P-N junction.) The
follower outputs_ Power_supp|y noise is Virtua”y base—-to—emitter differential across Ql - Q4 is then the
eliminated by the nearly constant current drain of the difference between the common emitter voltage (-2.09 V)
differential amplifier, even during the transition period. andthe LOW logiclevel(-1.75V)or0.34 V. Thisis lessthan
Basic gate design provides for simultaneous output of boththe threshold voltage of Q1 through Q4 so that these
the OR function and its complement, the NOR function. The transistors will remain cut off.
design of the MECL 10H gate is unchanged, with two When any one (or all) of the logic inputs are shifted
exceptions. The bias network has been replaced with aupward from the —1.75 V LOW state to the —0.9 V HIGH
voltage regulator, and the differential amplifier source state, the base voltage of that transistor increases beyond the
resistor has been replaced with a constant current sourcehreshold point and the transistor turns on. When this
(See section 2 for additional MECL 10H information.) happens, the voltage at the common—emitter point rises from

Power—Supply Connections- Any of the power supply -2.09 V to -1.7 (one diode drop below the —0.9 V base
levels, VT, VCG, or VEE may be used as ground; however, Voltage of the input transistor), and since the base voltage of
the use of the ¥c node as ground results in best noise the fixed—bias transistor (Q5) is held at —1.29 V, the

immunity. In such a case:3¢=0, VT =-2.0V, \EE= base—emitter voltage Q5 cannot sustain conduction. Hence,
5.2 V. this transistor is cut off.
System Logic Specifications_ The Output |Ogic Swing of This action is reversible, so that when the input SignaI(S)

0.85 V, as shown by the typical transfer characteristicsreturn to the LOW state, Q1 — Q4 are again turned off and
curve, varies from a LOW state of)y =—1.75V to aHIGH Q5 again becomes forward biased. The collector voltages

state of \OH = —0.9 V with respect to ground. resulting from the switching action of Q1 — Q4 and Q5 are
Positive logic is used when reference is made to logicaltransferred through the output emitter—follower to the
“0's” or “1's.” Then output terminal. Note that the differential action of the
“0" = —1.75V = LOW ;witching .transist_ors (one section being off whgn the other

typical is on) furnl_shes §|multaneou§ cqmplementary signals at the

“1"=_0.9V = HIGH output. This action also maintains constant power supply

current drain.

http://onsemi.com
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Current:

Icc

IcBO

IccH
lccL

15

lINH

lINL

los
lout

lozL

lozH

Voltage:

VBB
VBE

DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Total power supply current drawn from the
positive supply by a MECL unit under test.

Leakage current from input transistor on MECL
devices without pulldown resistors when test
voltage is applied.

Current drain from Vcc power supply with all
inputs at logic HIGH level.

Current drain from Vcc power supply with all
inputs at logic LOW level.

Total power supply current drawn from a MECL
test unit by the negative power supply.

Forward diode current drawn from an input of a
saturated logic—to—MECL translator when that
input is at 0.4V.

Current into the input of the test unit when a
maximum logic HIGH (V|H max) is applied at that
input.

HIGH level input current into a node with a
specified HIGH level (V|H max) logic voltage
applied to that node. (Same as ljp for positive
logic.)

LOW level input current, into a node with a
specified LOW level (V|L min) logic voltage
applied to that node.

Load current that is drawn from a MECL circuit
output when measuring the output HIGH level
voltage.

HIGH level output current: the current flowing
into the output, at a specified HIGH level output
voltage.

LOW level output current: the current flowing
into the output, at a specified LOW level output
voltage.

Output short circuit current.

Output current (from a device or circuit, under
such conditions mentioned in context).

Output off current LOW — The current flowing out
of a disabled 3-state output with a specified
LOW output voltage applied.

Output off current HIGH — The current flowing
into a disabled 3-state output with a specified
HIGH output.

Reverse current drawn from a transistor input of
a test unit when VEE is applied to that input.

Reverse current leakage into an input of a
saturated logic MECL/PECL translator when
that input is at Vcc.

Short—circuit current drawn from a translator
saturating output when that output is at ground
potential.

Reference bias supply voltage.

Base—to—emitter voltage drop of a transistor at
specified collector and base currents.

VcB

Vce

Vcel

\elov

VCMR

VEE

VF

VIH
VIH max

VIHA
VIHA min

VIH min

VIL
VIL max

VILA
VILA max

VIL min

Vmax

VOH

tAA

http://onsemi.com
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Collector-to—base voltage drop of a transistor at
specified collector and base currents.

General term for the most positive power supply
voltage to a MECL device (usually ground,
except for translator and interface circuits).

Most positive power supply voltage (output
devices). (Usually ground for MECL devices.)

Most positive power supply voltage (current
switches and bias driver). (Usually ground for
MECL devices.)

The CMR range is referenced to the most
positive side of the differential input signal.
Normal operation is obtained if the HIGH level
falls within the specified range and the
peak-to-peak voltage lies between Vppmin and
1V. The lower end of the CMR range varies 1:1
with VEE. The numbersinthe spectable assume
a nominal VEg = -5.2V. Note for PECL
operation, the VcpmRr(min) will be fixed at 5.0V —
IVCMR(min)].

Most negative power supply voltage for a circuit
(usually —=5.2 V for MECL devices).

Input voltage for measuring I on TTL interface
circuits.

Input logic HIGH voltage level (nominal value).

Maximum HIGH level input voltage: The most
positive (least negative) value of high-level
input voltage, for which operation of the logic
element within specification limits is guaranteed.

Input logic HIGH threshold voltage level.

Minimum input logic HIGH level (threshold)
voltage for which performance is specified.

Minimum HIGH level input voltage: The least
positive (most negative) value of HIGH level
input voltage for which operation of the logic
elementwithin specification limits is guaranteed.

Input logic LOW voltage level (nominal value).

Maximum LOW level input voltage: The most
positive (least negative) value of LOW level
input voltage for which operation of the logic
elementwithin specification limits is guaranteed.

Input logic LOW threshold voltage level.

Maximum input logic LOW level (threshold)
voltage for which performance is specified.

Minimum LOW level input voltage: The least
positive (most negative) value of LOW level
input voltage for which operation of the logic
elementwithin specification limits is guaranteed.

Input voltage (to a circuit or device).

Maximum (most positive) supply voltage,
permitted under a specified set of conditions.
Output logic HIGH voltage level: The voltage
level at an output terminal for a specified output
current, with the specified conditions applied to
establish a HIGH level at the output.

Address Access Time



Voltage (cont.):

VOHA
VOHA min

VOH max
VOH min

VoL

VOoLA
VOLA max

VOL max
VOL min

vTT

Output logic HIGH threshold voltage level.
Minimum output HIGH threshold voltage level
for which performance is specified.

Maximum output HIGH or high—level voltage for
given inputs.

Minimum output HIGH or high—level voltage for
given inputs.

Output logic LOW voltage level: The voltage
level at the output terminal for a specified output
current, with the specified conditions applied to
establish a LOW level at the output.

Output logic LOW threshold voltage level.

Maximum output LOW threshold voltage level
for which performance is specified.

Maximum output LOW level voltage for given
inputs.

Minimum output LOW level voltage for given
inputs.

Line load-resistor terminating voltage for
outputs from a MECL device.

Time Parameters:

t+
t—

ty

tf
t+—
t—+

tx+y+

tx+

Waveform rise time (LOW to HIGH), 10% to
90%, or 20% to 80%, as specified.

Waveform fall time (HIGH to LOW), 90% to 10%,
or 80% to 20%, as specified.

Same as t+
Same as t—
Propagation Delay, see Figure 12 on page 24.
Propagation Delay, see Figure 12 on page 24.

Propagation delay, input to output from the 50%
point of the input waveform at pin x (falling edge
noted by — or rising edge noted by +) to the 50%
point of the output waveform at piny (falling edge
noted by — or rising edge noted by +). (Cf
Figure 12 on page 24.)

Output waveform rise time as measured from
10% to 90% or 20% to 80% points on waveform
(whichever is specified) at pin x with input
conditions as specified.

Output waveform fall time as measured from
90% to 10% or 80% to 20% points on waveform

(whichever is specified) at pin x, with input
conditions as specified.

fTog Toggle frequency of a flip—flop or counter device.

fshift Shift rate for a shift register.

Temperature:

Tstg Maximum temperature at which device may be
stored without damage or performance
degradation.

T Junction (or die) temperature of an integrated
circuit device.

TA Ambient (environment) temperature existing in
the immediate vicinity of an integrated circuit
device package.

0JA Thermal resistance of an IC package, junction to
ambient.

Chle} Thermal resistance of an IC package, junction to
case.

Ifpm Linear feet per minute.

fca Thermal resistance of an IC package, case to

ambient.

Miscellaneous:

€g
TPm
TPout
D.U.T.
Cin
Cout
Zout
PD

RL
RT
Rp

P.U.T.

http://onsemi.com
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Signal generator inputs to a test circuit.
Test point at input of unit under test.
Test point at output of unit under test.
Device under test.

Input capacitance.

Output capacitance.

Output impedance.

The total dc power applied to a device, not
including any power delivered from the device to
a load.

Load Resistance.
Terminating (load) resistor.

An input pull-down resistor (i.e., connected to
the most negative voltage).

Pin under test.



MECL Logic Surface Mount

WHY SURFACE MOUNT?

Surface Mount Technology is now being utilized to offer Integrated Circuit products. The packaging fully conforms
answers to many problems that have been created in the uge the latest EIA RS-481A specification. The antistatic
of insertion technology. embossed tape provides a secure cavity sealed with a

Limitations have been reached with insertion packagespeel-back cover tape.
and PC boarq technolo_gy. Surface Mount Technology offersGENERAL INFORMATION
the opportunity to continue to advance the State-of-the-Art

designs that cannot be accomplished with Insertion ° ReelSize 13 inch (330 mm) Suffix: R2
Technology. » Tape Width 16 mm
 Units/Reel 1000

Surface Mount Packages allow more optimum device
performance with the smaller Surface Mount configuration. MECHANICAL POLARIZATION
Internal lead lengths, parasitic capacitance and inductance

that placed limitations on chip performance have been —— ;TYPlc;AL e
reduced. b—0—0—0—0—0—0—0—0—¢

The lower profile of Surface Mount Packages allows more 5-0-0 -0-0 -0 VIEW
boards to be utilized in a given amount of space. They are A FROM
stacked closer together and utilize less total volume than i PINT 3 TAPE
insertion populated PC boards. {  SIDE

Printed circuit costs are lowered with the reduction of the —>
number of board layers required. The elimination or L'NE(/)\FRTE’F&\E/E['ON
reduction of the number of plated through holes in the board,
contribute significantly to lower PC board prices.

Surface Mount assembly does not require the preparationORDERING INFORMATION
of components that are common on insertion technology * Minimum Lot Size/Device Type = 3000 Pieces.
lines. Surface Mount components are sent directly to the * No Partial Reel Counts Available. _
assembly line, eliminating an intermediate step. * To order devices which are to be delivered in Tape

Automatic placement equipment is available that can ~ and Reel, add the appropriate suffix to the device
place Surface Mount components at the rate of a few  number being ordered.
thousand per hour to hundreds of thousands of components

EXAMPLE:
per hour.

Surface Mount Technology is cost effective, allowing the ORDERING CODE SHIPMENT METHOD
manufacturer the opportunity to produce smaller units and MC10101FN Magazines (Rails)
offer increased functions with the same size product. MC10101FNR2 13 inch Tape and Reel

MC10H101FN Magazines (Rails)
MECL AVAILABILITY IN SURFACE MOUNT MC10H101FNR2 13 inch Tape and Reel

ON Semiconductor is now offering MECL 10K and MC12015D Magazines (Rails)
MECL 10H in the PLCC (Plastic Leaded Chip Carrier) MC12015DR2 13 inch Tape and Reel
packages.

MECL in PLCC may be ordered in conventional plastic DUAL-IN-LINE PACKAGE TO
PLCC PIN CONVERSION DATA

rails or on Tape and Reel. Refer to the Tape and Reel section
for ordering details. The following tables give the equivalent I/O pinouts of

Dual-In-Line (DIL) packages and Plastic Leaded Chip
TAPE AND REEL Carrier (PLCC) packages.
ON Semiconductor has now added the convenience of
Tape and Reel packaging for our growing family of standard

http://onsemi.com
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Pin Conversion Tables

8-Pin DIL to 20—Pin PLCC

senoil |1 ]2 s ]a]s]|e]7]s]
20PiNPLee |2 [ 5 |7 |10 |12 [15 |17 |20 |

14—Pin DIL to 20-Pin PLCC
14 PIN DIL |1 ]2]3]4|5]6]7]8]|9]10]1]12]13]14]
20piNpLee |2 [3 |4 |6 |8 |9 [10]12]13]124 |16 ]18]19]20 |

16—Pin DIL to 20—Pin PLCC
16 PIN DIL |1 |2 |3 |4 |5|6 |7 |8 |9 |10|11|12|13|14|15|16|
2o0pinpLee |2 [3 |45 |7 e |9 |10]12]23[24]15]27]28[2020]

20—Pin DIL to 20—Pin PLCC
20 PIN DIL |1 ]2]3]4|5]6]7]8|9|10]u]12]13]14]15]16]17|18]19]20 |
20piNnpLee |1 |2 (3 ]a s |6 |7 ]8 ]9 |10 ]12]13]2a[15]16]27]18[120]20]

24—Pin DIL to 28—Pin PLCC
24 PIN DIL |1 |2 |3 |4 |5 | 6 |7 |8 |9 |10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|
28pPiNPLee |2 [3 |4 |5 |6 |7 |9 |10]|an]|12[23]14 16|27 28192021 23|24 |25 |26 |27 |28 |

http://onsemi.com
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MECL POSITIVE AND NEGATIVE LOGIC

INTRODUCTION

The increasing popularity and use of emitter coupled logic with negative logic using the NAND. Which is the more
has created a dilemma for some logic designers. Saturatedonvenient? On the one hand the designer is familiar with
logic families such as TTL have traditionally been designed positive logic levels and definitions, and on the other hand,
with the NAND function as the basic logic function, he is familiar with implementing systems using NAND
however, the basic ECL logic function is the NOR function functions. Perhaps a presentation of the basic definitions and
(positive logic). Therefore, the designer may either design characteristics of positive and negative logic will clarify the
ECL systems with positive logic using the NOR, or design situation and eliminate misunderstanding.

Vee =gnd
$
c Vgg =-1.29 volts
VEE =-5.2 volts
Table 1
INPUTS | OUTPUT
Al B C
Lo| Lo HI
Lo| Hi LO
H| Lo Lo
Table 2 HJ HI Lo Table 3
NEGATIVE LOGIC Hl = 0.9 volts POSITIVE LOGIC
INPUTS | OUTPUT LO=-17 volts INPUTS | OUTPUT
Al B c Al B C
1]1 0 ofo 1
1{o0 1 01 0
01 1 1|o 0
0]o 1 1|1 0
C=AeB C=A+B

A
A
BD B

Figure 6 — Basic MECL Gate Circuit and Logic Function
In Positive and Negative Nomenclature.

Circuit diagrams external to ON Semiconductor products are included as a means of illustrating typical semiconductor applications; consequently, complete
information sufficient for construction purposes is not necessarily given. The information in this Application Note has been carefully checked and is believed to be
entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information does not convey to the purchaser of the semiconductor
devices described any license under the patent rights of ON Semiconductor or others.
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LOGIC EQUIVALENCIES

Binary logic must have two states to represent the binaryTable 3 translates the equivalent positive logic function into
1 and 0. With ECL the typical states are a high level of —-0.9C = A + B, the NOR function.
volts and a low level of —1.7 volts. Two choices are possible  Similar comparisons could be made for other positive
then to represent the binary 1 and 0. Positive logic defineslogic functions. As an example, the positive OR function
the 1 or “true” state as the most positive voltage level, translates to the negative AND function. Figure 7 shows a
whereas negative logic defines the most negative voltagecomparison of several common logic functions.
level as the 1 or “true” state. Because of the difference in  Any function available in a logic family may be expressed
definition of states, the basic ECL gate is a NOR function in in terms of positive or negative logic, bearing in mind the
positive logic and is a NAND function in negative logic. definition of logic levels. The choice of logic definition, as
Figure 6 more clearly shows the above comparison of previously stated, is dependent on the designer. ON
functions. Table 1 lists the output voltage level as a function Semiconductor provides both positive and negative logic
of input voltage levels of the MECL gate circuit shown. symbols on data sheets for the popular MECL 10,000 logic
Table 2 translates the voltage levels into the appropriateseries.
negative logic levels which show the function to be C =
A« B; that is, the circuit performs the NAND function.

Figure 7 — Comparative Positive and Negative Logic Functions.

POSITIVE LOGIC

A B AND OR NAND NOR EXOR EXNOR
LO LO LO LO HI HI LO HI
LO HI LO HI HI LO HI LO
HI LO LO HI HI LO HI LO
HI HI HI HI LO LO LO HI

A B OR AND NOR NAND EXNOR EXOR

| S~ | B~ | 2D~ | B~ A~ | S~

NEGATIVE LOGIC

SUMMARY REFERENCE

Conversion from one logic form to another or the use of Y. Chu, Digital Computer Design Fundamentals
a particular logic form need not be a complicated process. IfNew York, McGraw—Hill, 1962
the designer uses the logic form with which he is familiar
and bears in mind the previously mentioned definition of
levels, problems arising from definition of logic functions
should be minimized.
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TECHNICAL DATA

GENERAL CHARACTERISTICS AND SPECIFICATIONS AC Parameters,such as propagation delays, rise and fall

(See pages 15 through 16 for definitions of symbols andtimes and other time dependent characteristics.

abbreviations.) In addition, this section will discuss general layout and
In subsequent sections of this Data Book, the importantdesign guides that will help the designer in building and

MECL parameters are identified and characterized, andtesting systems with MECL circuits.

complete data provided for each of the functions. To make| ETTER SYMBOLS AND ABBREVIATIONS

this data as useful as possible, and to avoid a great deal of

repetition, the data that is common to all functional blocks sheets, letter symbols and abbreviations will be used in

in a line is not repeated on each individual sheet. Rather, . . . L e
- ...~ discussing electrical characteristics and specifications. The
these common characteristics, as well as the application

. . : : . .~ symbols used in this book, and their definitions, are listed on
information that applies to each family, are discussed in this .
section the preceding pages.

In general, the common characteristics of major MAXIMUM RATINGS
importance are: The limit parameters beyond which the life of the devices
Maximum Ratings, including both dc and ac may be impaired are given in Table 4. In addition, Table 5
characteristics and temperature limits; provides certain limits which, if exceeded, will not damage
Transfer Characteristics, which define logic levels and  the devices, but could degrade the performance below that

switching thresholds; of the guaranteed specifications.
DC Parameters,such as output levels, threshold levels,

and forcing functions.

Throughout this section, and in the subsequent data

Table 4 — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol Unit MECL 10H MECL 10K
Power Supply VEE Vdc -8.0to 0 -8.0to 0
Input Voltage (Vcc = 0) Vin Vdc 0to VEg 0to VEE
Output Source Current Continuous lout mAdc 50 50
Output Source Current Surge lout mAdc 100 100
Storage Temperature Tstg °C —65 to +150 —65to +150
Junction Temperature Ceramic Package T) °C 165 165
Junction Temperature Plastic Package T) °C 140 140

NOTES: 1. Maximum T3 may be exceeded (< 250°C) for short periods of time (< 240 hours) without significant reduction in device life.
2. Forlongterm (= 10 yrs.) max T3 of 110°C required. Max Ty may be exceeded (< 175°C) for short periods of time (< 240 hours) without significant

reduction in device life.

Table 5 — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristics Symbol Unit MECL 10H MECL 10K
Operating Temperature Ta °C 0to +75 -30to +85
Range Commercial
Supply Voltage (Vcc = 0) VEE Vdc —4.94 to -5.46 —4.68t0-5.72
Output Drive Commercial - Q 50 Q to —2.0 Vdc 50 Q to —2.0 Vdc

NOTES: 1. With airflow = 500 Ifpm.

2. Functionality only. Data sheet limits are specified for -5.2 VV + 0.010 V.
3. Except MC1648 which has an internal output pulldown resistor.

4. Functional and Data sheet limits.

http://onsemi.com
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MECL TRANSFER CURVES and SPECIFICATION TEST POINTS

Figure 8 — MECL 10K Figure 9 — MECL 10H
ﬁ | |
T T
— -1850 -1475 1105 0810 -195  -148  -113 0810
Gate Output VOH max -0.810 High VOH max -0.810 High
measured test limits
( V)OHA min VoH min ] —A Y 0960 } State VOH min (] — ¥ 0980 } State
OR -0.980 OR
A A
VoLA max NOR | -1.630 v NOR 1620
7 X, y - -1
v ) AR SN L850 1) Loy oLmax ¢ VARN ) Low
OL max (] [] [] State
VoL min -1.850 State VoL min -1.950
" VIL min VIH max VIL min VIH max
Test Conditions: 25°C VitAmax | VIHA min ViLmax | ViHmin
VEp=-5.2V Gate Input Gate Input
50Q matched (Applied test voltage) Vgg=-12%V (Applied test voltage) Vpg=-129V
inputs and outputs (Switching Threshold) (Switching Threshold)

MECL TRANSFER CURVES

For MECL logic gates, the dual (complementary) outputs ~ As shown in Figure 10, MECL 10K outputs rise with
must be represented by two transfer curves: one to describéncreasing ambient temperature. All circuits in each family
the OR switching action and one to describe the NOR have the same worst—case output level specifications
switching action. Typical transfer curves and associated dataegardless of power dissipation or junction temperature
for the MECL 10K/10H family are shown in Figure 8 and differences to reduce loss of noise margin due to thermal
Figure 9, respectively. differences.

Itis not necessary to measure transfer curves at all points All of these specifications assume —5.2 V power supply
of the curves. To guarantee correct operation it is sufficientoperation. Operation at other power—supply voltages is
merely to measure two sets of min/max logic level possible, but will result in further transfer curve changes.
parameters. Table 6 gives rate of change of output voltages as a function

The first set is obtained for 10K by applying test voltages, of power supply.

VIL min and MH max(sequentially) to the gate inputs, and

measuring the OR and NOR output levels to make sure they Figure 10 — TYPICAL TRANSFER
arébetweelN o max@and oLminand oHmaxan® oHmin CHARACTERISTICS AS A FUNCTION
Specifications_ OF TEMPERATURE (MECL 10K)

The second set of logic level parameters relates to the |
switching thresholds. This set of data is distinguished by an B
“A” in symbol subscripts. A test voltage,|VA max IS e A <\ |~ —
applied to the gate and the NOR and OR outputs arey, 00 o W\ /. 30°é' _ |
measuredto see thatthey are above th@¥minandbelow 2 // 25°C. VI oo
the VOLA maxlevels, respectively. Similar checks are made g ’g | -30°C M‘)(
using the test input voltageNA min- i a -1.350 N

The result of these specifications insures that: 2 s /1N

(a) The switching threshold=(Vgpg) falls within the 5 ANRNEEN e |
darkest rectangle; i.e. switching does not begin outside this® 1750 =i T
rectangle; - 2sc —X NOR OUTPUT

(b) Quiescent logic levels fall in the lightest shaded | —30“’0 | -30:°c
ranges; -6 -14  -12 -10

(c) Guaranteed noise immunity is met. INPUT VOLTAGE (VOLTS)

Table 6 — TYPICAL LEVEL CHANGE RATES / 1V

Voltage MECL 10H MECL 10K
AVoH/AVEE 0.008 0.016
AVQL/AVEE 0.020 0.250
AVBB/AVEE 0.010 0.148
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NOISE MARGIN VOLA maxto VILA max This constitutes the “safety factor”
“Noise margin” is a measure of logic circuit's resistance knownas noise margin. It can be calculated as the magnitude

to undesired switching. MECL noise margin is defined in of the difference between the two specification voltages, or

terms of the specification points surrounding the switching for the MECL 10K levels shown:

threshold. The critical parameters of interest here are thosN\M_ow — VILA max— VOLA max

designated with the “A” subscript YHA min, VOLA max ——-1.475V - (-1.630 V)

VIHA min: VILA may) in the transfer characteristic curves. — 155 mV.

MECL 10H is specified and tested with: Similarly, for the HIGH state:

VOHA min=VOH min NMHIGH —VOHA min— VIHA min

VOLA max= VOL max —-0.980V — (-1.105 V)

VIHA min = VIH min - 125 mV

and Analogous results are obtained when considering the
VILA max= VIL max “NOR” transfer data.

Guaranteed noise margin (NM) is defined as follows: Note that these noise margins are absolute worst case
NMH|GH LEVEL = VOHA min— VIHA min conditions. The lessor of the two noise margins is that for the
NMLOW LEVEL = VILA max— VOLA max HIGH state, 125 mV. This then, constitutes the guaranteed

To see how noise margin is computed, assume a MECLMargin against signal undershoot, and power or thermal
gate drives a similar MECL gate, Figure 11. disturbances.

At a gate input (point B) equal tqVA max MECL gate As shown in the table, typical noise margins are usually
#2 can begin to enter the shaded transition region. better than guaranteed — by about 75 mV. For MECL 10H the
This is a “worst case” condition, since the@VA max “noise margin” is 150 mV for NM low and NM high. (See

specification point guarantees that no device can enter théSection 3 for details.)

transition region before an input equal to X max iS Noise margin is a dc specification that can be calculated,

reached. ClearlythenVa maxis one critical pointfornoise ~ since it is defined by specification points tabulated on
margin computation, since it is the edge of the transition MECL data sheets. However, by itself, this specification
region. does not give a complete picture regarding the noise
To find the other critical voltage, consider the output from immunity of a system built with a particular set of circuits.
MECL gate #1 (point A). What is the most positive value Overall system noise immunity involves not only
possible for this voltage (considering worst case hoise—margin specifications, but also other circuit-related
specifications)? From Figure 11 it can be observed that thefactors that determine how difficult it is to apply a noise
VOLA max specification insures that the LOW state OR signal of sufficient magnitude and duration to cause the
output from gate #1 can be no greater than X max circuit to propagate a false logic state. In general, then, noise
Notethat\H| A maxismorenegativethanVa max Thus, immunity involves line impedances, circuit output
with VO A maxat the input to gate #2, the transition region impedances, and propagation delay in addition to
is not yet reached. (The input voltage to gate #2 is still to thenoise-margin specifications. This subject to discussed in
left of V|LA maxon the transfer curve.) greater detail in the MECL System Design Handbook,
In order to ever run the chance of switching gate #2, we HB205/D.
would need an additional voltage, to move the input from
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Figure 11 — MECL Noise Margin Data
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C
A B MECL 10K 0.125 0.210

AC OR SWITCHING PARAMETERS propagation delay, MECL waveform and propagation delay
Time—dependent specifications are those that define thelerminologies are depicted in Figure 12. Specific rise, fall,
effects of the circuit on a specified input signal, as it travels and propagation delay times are given on the data sheet for

through the circuit. They include the time delay involved in €ach specific functional block, but like the transfer
changing the output level from one logic state to another. Incharacteristics, ac parameters are temperature and voltage
addition, they include the time required for the output of a dependent. Typical variations for MECL 10K are given in
circuit to respond to the input signal, designated asthe curves of Figure 13 through Figure 16.

Figure 12 — TYPICAL LOGIC WAVEFORMS
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Figure 13 — TYPICAL PROPAGATION DELAY t— — versus
Ve AND TEMPERATURE (MECL 10K)
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SETUP AND HOLD TIMES

Setup and hold times are two ac parameters which can
easily be confused unless clearly defined. For MECL logic

devices, detyps the minimum time (50% — 50%) before the

positive transition of the clock pulse (C) that information
must be present at the Data input (D) to insure proper

operation of the device. Thgdidis defined similarly as the

minimum time after the positive transition of the clock pulse
(C) that the information must remain unchanged at the Data
input (D) to insure proper operation. Setup and hold

waveforms for logic devices are shown in Figure 17.

Figure 14 — TYPICAL PROPAGATION DELAY t+ +versus V. Eg
AND TEMPERATURE (MECL 10K)
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Figure 16 — TYPICAL FALL TIME (10% to 90%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10K)

5.2 T T T T

50 50 Q LOAD TO-2.0V

48

\\ ‘\\ .

46 — ] 85°C
2 14 NOR 25°C]
= -30°C
W42
[a' s
T 40

38 OR

a6 s 85°C

— 25°C
3.4 -30°C
3.2 L
36 44 52 6.0 68

VEE, SUPPLY VOLTAGE (VOLTS)
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TESTING MECL 10H AND MECL 10K

To obtain results correlating with ON Semiconductor llI. In addition, the generator voltage must have an offset to
circuit specifications certain test techniques must be used. Agive MECL signal swings ¢t £400 mV about a threshold
schematic of a typical gate test circuit is shown in Figure 18.of= +0.7 Vwhen\ec=+2.0and \tg=-3.2 Vforactesting
This test circuit is the standard ac test configuration for mostof logic devices.

MECL devices. (Exceptions are shown with device The power supplies are shifted +2.0 V, so that the device

specification.) under test has only one resistor value to load into the
A solid ground plane is used in the test setup, andprecision 50—-ohm input impedance of the sampling
capacitorsbypassdc1, Vcc2 and \EEpinsto ground. All oscilloscope. Use of this technique yields a close correlation

power leads and signal leads are kept as short as possiblebetween ON Semiconductor and customer testing. Unused

The sampling scope interface runs directly to the 50—ohmoutputs are loaded with a 50—ohm resistor (100—ohm for
inputs of Channel A and B via 50—ohm coaxial cable. MC105XX devices) to ground. The positive supphoy)
Equal-length coaxial cables must be used between the testhould be decoupled from the test board by RF tygeF25
set and the A and B scope inputs. A 50—ohm coax cable sucleapacitors to ground. Thed\¢ pins are bypassed to ground
as RG58/U or RG188A/U, is recommended. with 0.1puF, as is the ¥E pin.

Interconnect fittings should be 50-ohm GR, BNC, Additional information on testing MECL 10K and
Sealectro Conhex, or equivalent. Wire length should¥e < understanding data sheets is found in Application Note
inch from TRy, to input pin and TRyt to output pin. AN701/D and the MECL System Design Handbook,

The pulse generator must be capable of 2.0 ns rise and falHB205/D.
times for MECL 10K and 1.5 ns for MECL 10H and MECL

Figure 18 — MECL LOGIC SWITCHING TIME TEST SETUP
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and fall times 2.0 ns for 10K and

1.0 ns for 10H.

NOTE: All power supply levels
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OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the)¥ point at operating power dissipation of a particular functional block
ground potential and thepg point at -5.2 V. While this  in a system, the dissipation of the output transistor, under
MECL convention is not necessarily mandatory, it does load, must be added to the circuit power dissipation.
result in maximum noise immunity. This is so because any Table 7 lists the power dissipation in the output transistors
noise induced on thepf line is applied to the circuit as a plus that in the external terminating resistors, for the more
common—mode signal which is rejected by the differential commonly used termination values and circuit
action of the MECL input circuit. Noise induced into the configurations. To obtain true package power dissipation,
Vcclineis not cancelled out in this fashion. Hence, a good one output—transistor power—dissipation value must be
system ground at the(d¢ bus is required for best noise added to the specified package power dissipation for each
immunity. Also, MECL 10H circuits may be operated with external termination resistor used in conjunction with that
VEE at —4.5 V with a negligible loss of noise immunity. package. To obtain system power dissipation, the stated

Power supply regulation which will achieve 10% dissipation in the external terminating resistors must be
regulation or better at the device level is recommended. Theadded as well. Unused outputs draw no power and may be
—5.2 V power supply potential will result in best circuit ignored.
speed. Other values folp¢g may be used. A more negative
voltage will increase noise margins at a cost of increasedTable 7 — AVERAGE POWER DISSIPATION IN OUTPUT
power dissipation. A less negative voltage will have just the CIRCUIT WITH EXTERNAL TERMINATING RESISTORS
opposite effect. (Noise margins and performance

specifications of MECL 10H are unaffected by variations in Output Terminating
VEE because of the internal voltage regulation.) Transistor Resistor
On logic cards, a ground plane or ground bus system o _Power _Power
should be used. A bus system should be wide enough tq Terminating Dissipation | Dissipation
L . Resistor Value (mw) (mw)
prevent significant voltage drops between supply and device
and to produce a low source inductance. 150 ohms to —2.0 Vdc 50 4.3
Although little power supply noise is generated by MECL | 100 ohms to —2.0 Vdc 7.5 6.5
logic, power supply bypass capacitors are recommended t¢ 75 ohms to —2.0 Vdc 10 8.7
handle switching currents caused by stray capacitance anfiso ohms to —2.0 Vdc 15 13
asymmetric circuit Ioading. A parallel combination of a2 1.0 [5 5% onms 1o VEE 55 77
MF and a 100 pF capacnor atthe power entrance to the boarf 1.0 kohm to Veg . )
and a 0.0luF low—inductance capacitor between ground
and the 5.2 V line every four to six packages, are }-oc0Cnms ™ VEE 72 22.6
recommended. 510 ohms to VEg 9.7 30.2
Most MECL 10H, MECL 10K and MECL lII circuits 270 ohms to VEE 18.3 57.2
have two \Ec leads. \&c1 supplies current to the output |82 ohms to Vcc and 15 140
transistors and ¥c2 is connected to the circuit logic 130 ohms to VEE

transistors. The separatec} pins reduce cross—coupling
between individual circuits within a package when the | oADING CHARACTERISTICS
outputs are driving heavy loads. Circuits with large drive
capability, similar to the MC10110, have twg¥ 1 pins. All

V ccpins should be connected to the ground plane or groun

bus as ?IOfﬁ to tg.e package a:: pc’\)/fégl_e. | relatively high input impedance makes it possible for any
conc;: derl;rtioirs to 'sgu;‘zgg in?system desiz(r)]\i,xzr Sggp'\ﬁg CI_Circuit to drive a relatively large number of inputs without
System Design Handbook, HB205/D. deterioration of the guaranteed noise margin. Hence, dc

fanout with MECL circuits does not normally present a
POWER DISSIPATION

design problem.
The power dissipation of MECL functional blocks is

The differential input to MECL circuits offers several
dvantages. Its common-mode—rejection feature offers
mmunity against power—supply noise injection, and its

Graphs showing typical output voltage levels as a function

specified on their respective data sheets. This specificatiorPf 10ad current for MECL 10H, MECL 10K and MECL Il
does not include power dissipated in the output devices dueshown in Figure 19. These graphs can be used to determine
to output termination. The omission of internal output the actual output voltages for loads exceeding normal
pulldown resistors permits the use of external terminations©peration.

designed to yield best system performance. To obtain total
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While dc loading causes a change in output voltage levelsresistor provides asink fargpleakage currents, and inputs
thereby tending to affect noise margins, ac loading increasesre held sufficiently negative that circuits will not trigger
the capacitances associated with the circuit and, thereforedue to noise coupled into such inputs). Input pulldown
affects circuit speed, primarily rise and fall times. resistor values are typically 5@kand are not to be used as

MECL circuits typically have a 7 ohm output impedance pulldown resistors for preceding open—emitter outputs.
and a relatively unaffected by capacitive loading on a Some MECL devices do not have input pulldowns.
positive—going output signal. However, the negative—going Examples are the differential line receivers. If a single
edge is dependent on the output pulldown or terminationdifferential receiver within a package is unused, one input of
resistor. Loading close to a MECL output pin will cause an that receiver must be tied to thg pin provided, and the
additional propagation delay of 0.1 ns per fanout load with other input goes to Wg or is left open.

a 50 ohm resistor to —2.0 Vdc or 270 ohms to —5.2 Vdc. A MECL circuits do not operate properly when inputs are
100 ohmresistorto—2.0 Vdc or 510 ohms to 5.2 Vdc resultsconnected to ¥ ¢ for a HIGH logic level. Proper design
in an additional 0.2 ns propagation delay per fanout load. practice is to set a HIGH level about —0.9 volts belgwcV

Terminated transmission line signal interconnections arewith a resistor divider, a diode drop, or an unused gate
used for best system performance. The propagation delayutput.
and rise time of a driving gate are affected very little by
capacitance loading along a matched parallel-terminated Figure 19 — OUTPUT VOLTAGE LEVELS
transmission line. However, the delay and characteristic versus DC LOADING
impedance of the transmission line itself are affected by the
distributed capacitance. Signal propagation down the line

will be increased by a factoy1 + c4/C,. Here Gy is the ‘ |

(LOAD LINES FOR TERMINATION TO -2.0 VDC) 25°C

/

normal intrinsic line capacitance, ang 8 the distributed 1 Vo mi s

capacitance due to loading and stubs off the line. 50 OHNS V(LH / \7/ e
Maximum allowable stub lengths for loading off of a " T e T

MECL 10K transmission line vary with the line impedance. 5 [~J_T50Hms X

would be 4.5 inches (1.8 in. for MECL IIl). But wheg Z 100 OHMS |~

P — H 20
For example, with § = 50 ohms, maximum stub length ] ( ;

<~
.\

100 ohms, the maximum allowable stub length is decreased / N
to 2.8 inches (1.0 in. for MECL III). , 4 :
The input loading capacitance ofa MECL 10H and MECL 0 05 y _1'(2v0u5) 15 20
10K gate is about 2.9 pF and 3.3 pF for MECL IlI. To allow out
for the IC connector or solder connection and a short stub (LOAD LINES FOR TERMINATION TO Vg (5.2 VDC) 25°C
length, 5 to 7 pF is commonly used in loading calculations. 50 ‘
UNUSED MECL INPUTS 0 VIHA VBBVIA
The input impedance of a differential amplifier, as used in Ny | ovo o
the typical MECL input circuit, is very high when the  _ % youmaf i i me ]
applied signal level is low. Under low—signal conditions, g; o 7/\/ ! : /
therefore, any leakage to the input capacitance of the gate < 2 —|2700ms T
could cause a gradual buildup of voltage on the input lead, ms\/[%:\\kag
thereby adversely affecting the switching characteristics at 10 1K0th 77‘—,\_,+ +
low repetition rates. I e ELC T i o
All single—ended input MECL logic circuits contain input 0 -05 -10 -15 -20
pulldown resistors between the input transistor bases and Vour (VOLTS)

VEE. As aresult, unused inputs may be left unconnected (the
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SYSTEM DESIGN CONSIDERATIONS

THERMAL MANAGEMENT

Circuit performance and long—term circuit reliability are ~ Pp = calculated maximum power dissipation
affected by die temperature. Normally, both are improved by including effects of external loads (see
keeping the IC junction temperatures low. Power Dissipation in section III).

Electrical power dissipated in any integrated circuitis a  83jc = average thermal resistance, junction to case

source of heat. This heat source increases the temperature of ¢ average thermal resistance, case to ambient
the die relative to some reference point, normally the 63a average thermal resistance, junction to
ambient temperature of 25 in still air. The temperature ambient
increase, then, depends on the amount of power dissipated This ON Semiconductor recommended formula has been
in the circuit and on the net thermal resistance between theapproved by RADC and DESC for calculating a “practical”
heat source and the reference point. maximum  operating  junction  temperature  for
The temperature at the junction is a function of the MIL-M-38510 (JAN) MECL 10K devices.
packaging and mounting system’s ability to remove heat Only two terms on the right side of equation (1) can be
generated in the circuit — from the junction region to the varied by the user —the ambient temperature, and the device
ambient environment. The basic formula (a) for converting case—to—ambient thermal resistarfizea. (To some extent
power dissipation to estimated junction temperature is:  the device power dissipation can be also controlled, but

Tj=Ta + PD(B3C+6CA) (1) under recommended use the/supply and loading dictate
or a fixed power dissipation.) Both system air flow and the
T3=Ta + PD(03p) 2) package mounting technique affect tBga thermal
where resistance ternBjcis essentially independent of air flow
_ . . . and external mounting method, but is sensitive to package
T] = maximum junction temperature : . : :
_ . . material, die bonding method, and die area.
TA = maximum ambient temperature
Table 8 - THERMAL RESISTANCE VALUES FOR STANDARD MECL I/C PACKAGES
Thermal Resistance in Still Air
Package Description 03A CAle)
- - (°C/Watt) (°C/Watt)
No. Body Body Body Die Die Area. | Flag Area.
Leads Style Material WxL Bond (Sq. Mils) | (Sg. Mils) Avg. Max. Avg. Max.
8 DIL EPOXY 1/4"x3/8" EPOXY 2496 8100 102 133 50 80
8 DIL ALUMINA 1/4"x3/8" SILVER/GLASS 2496 N/A 140 182 35 56
14 DIL EPOXY 1/4"%x3/4" EPOXY 4096 6400 84 109 38 61
14 DIL ALUMINA 1/4"x3/4" SILVER/GLASS 4096 N/A 100 130 25 40
16 DIL EPOXY 1/4"%x3/4" EPOXY 4096 12100 70 91 34 54
16 DIL ALUMINA 1/4"x3/4" SILVER/GLASS 4096 N/A 100 130 25 40
20 PLCC EPOXY 0.35"x0.35" EPOXY 4096 14,400 74 82 N/A (6) | N/A (6)
24 DIL (4) EPOXY 1/2"x1-1/4" EPOXY 8192 22500 67 87 31 50
24 DIL (5) ALUMINA 1/2"x1-1/4" SILVER/GLASS 8192 N/A 50 65 10 16
28 PLCC EPOXY 0.45"x0.45" EPOXY 7134 28,900 65 68 N/A (6) | N/A (6)
NOTES:
1. All plastic packages use copper lead frames — ceramic packages use alloy 42 frames.
2. Body style DIL is “Dual-In—Line.”
3. Standard Mounting Methods:
a. Dual-In-Line In Socket or P/C board with no contact between bottom of package and socket or P/C board.
b. PLCC packages solder attached to traces on 2.24" x 2.24" x 0.062" FR4 type glass epoxy board with 1 0z./S.F. copper (solder coated)
mounted to tester with 3 leads of 24 gauge copper wire.
4. Case Outline 649
5. Case Outline 623
To-T
] A
6.0 = 0.,
JC JA ( PD )
T = Case Temperature (determined by thermocouple)

http://onsemi.com
29



For applications where the case is held at essentially a As an example of the use of the information above, the
fixed temperature by mounting on a large or maximum junction temperature for a 16 lead ceramic
temperature—controlled heatsink, the estimated junctiondual-in-line packaged MECL 10K quad OR/NOR gate
temperature is calculated by: (MC10101L) loaded with four 50 ohm loads can be

Ty=Tc+Pp 030 3) calculated. Maximum total power dissipation (including 4
output loads) for this quad gate is 195 mW. Assume for this
thermal study that air flow is 500 linear feet per minute.
From Figure 23,03ja is 5CC/W. With Ta (air flow
Stemperature at the device) equal td@5the following
maximum junction temperature results:

where Ic = maximum case temperature and the other
parameters are as previously defined.

The maximum and average thermal resistance value
for standard MECL IC packages are given in Table 8. In,
this basic data is converted into graphs showing the _
maximum power dissipation allowable at various ambient TJ=Po (B3A) + TA
temperatures (still air) for circuits mounted in the different T3=(0.195W) (50C/W) + 25C = 34.8C
packages, taking into account the maximum permissible Under the above operating conditions, the MECL 10K
operating junction temperature for long term life: ( quad gate has its junction elevated above ambient

100,000 hours for ceramic packages). temperature by only €. .
Even though different device types mounted on a printed
AIR FLOW circuit board may each have different power dissipations, all

The effect of air flow over the packages@yp (due to a will have the same input and output levels provided that each
decrease ifca) is illustrated in the graphs of Figure 20 is subject to identical air flow and the same ambient air
through Figure 22. This air flow reduces the thermal temperature. This eases design, since the only change in
resistance of the package, therefore permitting alevels between devices is due to the increase in ambient
corresponding increase in power dissipation without temperatures as the air passes over the devices, or
exceeding the maximum permissible operating junction differences in ambient temperature between two devices.
temperature.

Figure 20 — AMBIENT TEMPERATURE DERATING
CURVES (Ceramic Dual-In—Line Pkg)
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Figure 21 — AMBIENT TEMPERATURE Figure 22 — AMBIENT TEMPERATURE
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Figure 23 — AIRFLOW versus THERMAL RESISTANCE Figure 24 — AIRFLOW versus THERMAL
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Figure 25 — AIRFLOW versus THERMAL RESISTANCE
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Table 9 — THERMAL GRADIENT OF JUNCTION device. For higher rates of air flow the change in junction
. TEMPERATURE temperature from package to package down the airstream
(16—Pin MECL Dual-In-Line Package) will be lower due to greater cooling.
Power Dissipation Junction Temperature Gradient OPTIMIZING THE LONG TERM RELIABILITY OF
(mw) (°C/Package) PLASTIC PACKAGES
200 0.4 Todays plastic integrated circuit packages are as reliable
250 05 as ceramic packages under most environmental conditions.
300 063 However when the ultimate in system reliability is required,
700 058 thermal management must be considered as a prime system
. . —— . : design goal.
Devices mounted on 0.062" PC board with Z axis spacing 0.5". Air flow is . ™
500 Ifpm along the Z axis. Modern plastic package assembly technology utilizes
The majority of MECL 10H, MECL 10K, and MECL Il gold wire bonded to aluminum bonding pads throughout the

users employ some form of air—flow cooling. As air passeselectromcs industry. When exposed to high temperatures for

over each device on a printed circuit board, it absorbs heaprotrgcted periods of time a}n ir)terrnetgllic compound can
from each package. This heat gradient from the first packagd©'™M in the bond area resulting in high impedance contacts
to the last package is a function of the air flow rate and and degradation of device performance. Since the formation
individual package dissipations. Table 9 provides gradient©f intermetallic compounds is directly related to device

data at power levels of 200 mW, 250 mW, 300 mW, and apolunction temperature, it is incumbent on the designer to
mW with an air flow rate of 500 Ifpm. These figures show detérmine that the device junction temperatures are
the proportionate increase in the junction temperature ofconsistent with system reliability goals.

each dual-in—line package as the air passes over each
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Predicting Bond Failure Time: MECL Junction Temperatures:

Based on the results of almost ten (10) years of %125 Power levels have been calculated for a number of MECL
operating life testing, a special arrhenius equation has beerlOK and MECL 10H devices in 20 pin plastic leaded chip
developed to show the relationship between junction carriers and translated to the resulting increase of junction
temperature and reliability. temperatureXT j) for still air and moving air at 500 LFPM

using equation 2 and are shown in Table 11.

(1) T = (6.376x 109 ) e | 11554267
273.15+ Ty Table 11 — INCREASE IN JUNCTION TEMPERATURE
Wh T = T in h 0.1% bond falil 1 DUE TO I/C POWER DISSIPATION.
ere. = Time in hours to 0.1% bond failure ( 20 PIN PLASTIC LEADED CHIP CARRIER
failure per 1,000 bonds).
T3 = Device junction temperaturgC. MECL 10K AT}, °C MECL 10H ATy, °C
Device ATy, °C 500 Device ATy, °C 500
And: Type still Air LFPM Type still Air LFPM
Air Air
(2) T9=TA + PDBIA=TA + ATy
. —_ H H H MC10102 17.6 11.4 MC10H100 16.6 10.8
Where:T3 = Device junction temperaturgC. MG10103 176 12 MGL0MH101 1 145
TA = Ambient temperaturéC. MC10105 2 17 wclomes  1so s
Pp = Device power dissipation in watts. MC10106 13.0 8.4 MC10H104 21.0 135
. . . . . MC10107 19.8 12.8 MC10H105 17.8 11.7
83a = Device thermal resistance, junction to air, | mcioioe 17 7.7 MC10H106 132 8.7
oC/Watt MC10110 24.7 16.1 MC10H107 20.0 12.9
. MC10111 24.7 16.1 MC10H109 11.9 7.8
= i i i MC10113 22.2 14.3 MC10H113 22.8 14.8
ATy Increa_se in Junc_tlor_1 temperature due to MCTora e e MCTonTe 28 e
on—chip power dissipation. MC10115 16.7 10.9 MC10H116 17.8 1.7
. . . . MC10116 17.2 11.1 MC10H117 16.7 11.0
Table 10 shows the relatlonshlp between junctlon MC10117 16.2 105 MC10H121 13.9 9.1
H H H MC10121 135 8.5 MC10H123 231 15.0
temperature, and continuous operating time to 0.1% bond 10123 P 260 MC10H124 22 24
failure, (1 failure per 1,000 bonds). MC10124 42.9 273 MCIOH125 - -
MC10125 - - MC10H130 28.2 18.2
MC10131 26.9 17.1 MC10H135 33.2 21.4
MC10133 34.4 219 MC10H136 61.7 38.5
Table 10 — DEVICE JUNCTION TEMPERATURE MC10134 27.0 17.2 MC10H141 443 28.0
0, MC10135 31.9 20.3 MC10H158 25.3 16.4
versus TIME TO 0.1% BOND FAILURES MO10136 o3 2% MOL0H129 3 Pho
. ° . . MC10138 37.0 23.2 MC10H160 321 20.5
Junction Temp °C Time, Hours Time, Years MC10141 227 26.7 MC10H161 15 26.7
MC10153 34.4 219 MC10H162 41.5 26.7
80 1,032,200 117.8 MC10158 23.9 15.2 MC10H164 31.9 206
MC10159 25.8 16.4 MC10H165 56.3 35.8
90 4191300 47.9 MC10160 32.0 20.4 MC10H166 44.4 28.3
MC10161 40.7 26.0 MC10H171 41.9 26.9
100 178,700 20.4 MC10162 40.7 260  MCLOH172 419 26.9
MC10164 31.3 20.1 MC10H173 32.6 21.1
110 79’600 9.4 MC10165 53.7 33.6 MC10H174 32.5 21.0
MC10166 43.5 27.6 MC10H175 45.9 29.6
120 37'000 4.2 MC10168 34.4 219 MC10H176 50.9 32.3
MC10170 29.9 18.9 MC10H179 35.0 22.6
130 17’800 2.0 MC10171 41.1 26.2 MClOHlSO4 42.4 27.2
MC10172 41.1 26.2 MC10H181 64.4 38.6
140 8’900 10 MC10173 30.5 19.3 MC10H186 50.2 31.8
MC10174 31.9 20.5 MC10H188 25.8 16.7
. . . . . . MC10175 43.7 27.6 MC10H189 25.8 16.7
Table 10 is graphically illustrated in Figure 26 which |wmcio17s 496 313 MC10H209 189 125
shows that the reliability for plastic and ceramic devices are| yciorae prgs 29 mgig:gf“ fs 104
1 i 1 i MC10188 25.4 16.4 MC10H330 65.8 36.1
'the same unt!l ele\{ated Jynct|on temperatures |.ndu_ces MCloies 24 14 MCIOHIs0 &8 1
intermetallic failures in plastic devices. Early and mid-life Mgiglgz eg.o ggg MglgHgag 77.8 493
. . . . MC10195 46.7 . MC10H35 - -
failure rates of plastic devices are not effected by this|wcioier 277 177 MC1O0H351 27.2 181
H H H MC10198 21.2 13.4 MC10H352 27.2 18.1
|ntermeta”|C meChanlsm' MC10210 24.5 16.0 MC10H424 37.7 24.3
. MC10211 24.6 16.0
Figure 26. FAILURE RATE versus TIME Mglgglé 54.3 15.2
JUNCTION TEMPERATURE psepieeey e o
— o
w FAILURE RATE OF PLASTIC = CERAMIC (1) All ECL outputs are loaded with a 50 Q resistor and assumed operating at 50%
= UNTIL INTERMETALLICS OCCUR duty cycle.
o ‘ | ‘ ‘ (2) AT for ECL to TTL translators are excluded since the supply current to the TTL
o ‘ | section is dependent on frequency, duty cycle and loading.
3 £ L L L o [8) (3) Thermal Resistance (634) measured with PLCC packages solder attached to
z — 8T |TTT S — 38778 ___":oo traces on 2.24" x 2.24" x 0.062" FR4 type glass epoxy board with 1 0z./sq. ft.
E 1l " 1 " 1" " copper (solder—coated) mounted to tester with 3 leads of 24 gauge copper wire.
H = = = = = = (4) 28 lead PLCC.
I
(03: 10 \ \
=
1 10 100 1000

TIME, YEARS
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Case Example: If logic levels of individual devices shift by different

After the desired system failure rate has been establishe@mounts (depending orpPand8ja), noise margins are
for failure mechanisms other than intermetallics, each somewhatreduced. Therefore, the system designer must lay
plastic device in the system should be evaluated forOuthissystem bearing in mind that the mounting procedures
maximum iunction temperature using Table 11. Knowing to be used should minimize thermal effects on noise margin.
the maximum junction temperature refer to Table 10 or The following sections on package mounting and
Equation 1 to determine the continuous operating time heatsinking are intended to provide the designer with
required to 0.1% bond failures due to intermetallic sufficientinformation toinsure good noise margins and high

formation. At this time, system reliability departs from the reliability in MECL system use.

desired value as indicated in Figure 26. MOUNTING AND HEATSINK SUGGESTIONS

To illustrate, assume that system ambient air temperature |, . : .
. . . With large high—speed logic systems, the use of multilayer
is 55°C (an accepted industry standard for evaluating system_ . 27 : .

. . . rinted circuit boards is recommended to provide both a
failure rates). Reference is made to Table 11 to determine th

. . . . . .. better ground plane and a good thermal path for heat
maximum junction temperature for each device for still air " "~ = .
dissipation. Also, a multilayer board allows the use of

and transverse air flow of 500 LFPM. microstrip line techniques to provide transmission line
Adding the 58C ambient to the highesfT listed, . p I q P
interconnections.

77.8C (for the MC10H334 with no air flow), gives a Two-sided printed circuit boards may be used where

maximum junction temperature of 1328 Reference to board dimensions and package count are small. If possible
Table 10 indicates a departure from the desired failure rate P g TP '

L . the Vccground plane should face the bottom of the package
after about 2 years of constant exposure to this junction . . .
. SR . to form the thermal conduction plane. If signal lines must be
temperature. If 500 LFPM of air flow is utilized, maximum .
. . X o placed on both sides of the board, thg\plane may be used
junction temperature for this device is reduced to 1'@!.3 .
. - . . . as the thermal plane, and at the same time may be used as a
for which Table 10 indicates an increased failure rate in
about 15 years pseudo ground plane. The pseudo ground plane becomes the
Air flow is one method of thermal management which ac ground reference under the signal lines placed on the

should be considered for system longevity. Other commonlySame side as theacground plane (now onthe opposite side

used methodsincludeheatsinksforhigherpowereddevicesOf the board from the packages), thus maintaining a

. : . : ficrostrip signal line environment.
refrigerated air flow and lower density board stuffing. .
: . Two-ounce copper P/C board is recommended for
The material presented here emphasizes the need t : )
. . ermal conduction and mechanical strength. Also,
consider thermal management as an integral part of systeni

; L ounting holes for low power devices may be countersunk
design and also the tools to determine if the managemen .
. : o allow the package bottom to contact the heat plane. This
methods being considered are adequate to produce th

desired system reliability ?echnique used filong with thermal paste will provide good
' thermal conduction.
THERMAL EFFECTS ON NOISE MARGIN Printed channeling is a useful technique for conduction of

The data sheet dc specifications for standard MECL 10K heat away from the packages when the devices are soldered
and MECL Ill devices are given for an Operating into a printed circuit board. As illustrated in Figure 27, this
temperature range from 3D to +85C (0° to +75C for heat dissipation method could also serve gg Voltage
MECL 10H and rnernories)_ These values are based ordistribution or as a ground bus. The channels should
having an airflow of 500 |fprn over socket or P/C board terminate into channel StripS at each side or the rear of a
mounted packages with no special heatsinking (i.e., Plug—in type printed circuit board. The heat can then be
dual-in—line package mounted on lead seating plane with ngemoved from the circuit board, or board slide rack, by
contact between bottom of package and socket or P/C boaréneans of wipers that come into thermal contact with the
and flat package mounted with bottom in direct contact with €dge channels.
non—-metalized area of P/C board).

The designer may want to use MECL devices under  Figure 27 — CHANNEL/WIPER HEATSINKING ON
conditions other than those given above. The majority of the DOUBLE LAYER BOARD
low—power device types may be used without air and with
higher8ja. However, the designer must bear in mind that
junction temperatures will be higher for higeea, even
though the ambient temperature is the same. Higher junction
temperatures will cause logic levels to shift.

As an example, a 300 mW 16 lead dual-in—line ceramic
device operated @ja = 100C/W (in still air) shows a
HIGH logic level shift of about 21 mV above the HIGH logic
level when operated with 500 Ifpm air flow and®gp =
50°C/W. (Level shift =AT 3x 1.4 mVFC). WIPER

CHANNEL
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For operating some of the higher power device types*in MECL also interfaces readily with MOS. With CMOS
16 lead dual-in-line packages in still air, requirByp operating at +5V, any of the MECL to TTL translators works
<10C°C/W, a suitable heatsink is the [IERC very well.

LIC-214A2WCB shown in Figure 28. This sink reduces the  Specific circuitry for use in interfacing MECL families to
still air 83A to around 5%C/W. By mounting this heatsink  other logic types is given in detail in the MECL System
directly on a copper ground plane (using silicone paste) andDesign Handbook.

passing 500 Ifpm air over the packadg®g is reduced to Complex MECL 10K devices are presently available for
approximately 35C/W, permitting use at higher ambient interfacing MECL with MOS logic, MOS memories, TTL
temperatures than +85 (+75°C for MECL 10H memories)  three-state circuits, and IBM bus logic levels. See
or in lowering Tj for improved reliability. Application Note AN720/D for additional interfacing

information.

CIRCUIT INTERCONNECTIONS

Though not necessarily essential, the use of multilayer
printed circuit boards offers a number of advantages in the

development of high—-speed logic cards. Not only do
Jourt multilayer boards achieve a much higher package density,
jSwivie interconnecting leads are kept shorter, thus minimizing
Retainer Clip propagation delay between packages. This is particularly

Figure 28 — MECL HIGH-POWER DUAL-IN-LINE
PACKAGE MOUNTING METHOD

IERC DC beneficial with MECL Il which has relatively fast (1 ns) rise
~ 0000808 and fall times. Moreover, the unbroken ground planes made
16-Pine Dual . . . . .
In-Line possible with multilayer boards permit much more precise
f Ceramic control of transmission line impedances when these are used
Package for interconnecting purposes. Thus multilayer boards are
Heat Dissipator recommended for MECL Il layouts and are justified when
Themal IERC-LIC-214A2WCB operating MECL 10H and MECL 10K at top circuit speed,
-~ ; X ; .
Paste when high—density package is a requirement, or when

transmission line interconnects are used.
Point—to—point back—plane wiring without matched line

4 - Mounting - ] ; k

VR terminations may be employed for MECL interconnections
ifline runs are kept short. At MECL 10K speeds, this applies

Muli-Layer to line runs up to 6 inches, for MECL 10H and MECL Ill up

Pe Board to 1 inch (Maximum open wire lengths for less than 100 mV

undershoot). But, because of the open—emitter outputs of
It should be noted that the use of a heatsink on the topMECL 10H, MECL 10K and MECL Ill circuits, pull-down

surface of the dual-in—line package is not very effective in resistors are always required. Several ways of connecting
lowering theBja. This is due to the location of the die near such pull-down resistors are shown in Figure 29 through
the bottom surface of the package. Also, very little (< 10%) Figure 31.
of the internal heat is withdrawn through the package leads Resistor values for the connection in Figure 29 may range
due to the isolation from the ceramic by the solder glass seal$rom 270 ohms to ® depending on power and load
and the limited heat conduction from the die through 1.0 to requirements. (See MECL System Design Handbook.)
1.5 mil aluminum bonding wires. Power may be saved by connecting pull-down resistors in
INTERFACING MECL TO SLOWER LOGIC TYPES the range of 50 ohms to 150 ohms, to —2.0 Vidc, as shown in

Figure 30. Use of a series damping resistor, Figure 31, will

MECL circuits are interfaceable with most other logic oy tang permissible lengths of unmatched—impedance
forms. For MECL/TTL/DTL interfaces, when MECL is i tarconnec— tions. with some loss of edge speed.

operated at the recommended 5.2 volts and TTL/DTL at it proper choice of the series damping resistor, line
+5.0 V supply, currently available translator circuits, such aslengths can be extended to any length,** while limiting
the MC10124 and MC10125, may be used. ~ overshoot and undershoot to a predetermined amount.
For systems where a dual supply (~5.2 V.and +5 V) is not 5 ping resistors usually range in value from 10 ohms to
practical, the MCIOH350 includes four single supply 1009 ohms, depending on the line length, fanout, and line
MECL to TTL translators, or a discrete component ;mnegance, the open emitter—follower outputs of MECL

translator can be designed. For details, see MECL SystenlOH, MECL Il and MECL 10K give the system designer all
Design Handbook (HB205/D). Such circuits can easily be possible line driving options.

made fast enough for any available TTL.

* 10136 and 10H136 Max Pp > 800 mW. ** Limited only by line attenuation and band—width characteristics.
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One major advantage of MECL over saturated logic is its Figure 32 — PARALLEL TERMINATED LINE
capability for driving matched—impedance transmission " t 4
lines. Use of transmission lines retains signal integrity over - pd )
long distances. The MECL 10H and MECL 10K D_‘)
emitter—follower output transistors will drive a 50—ohm
transmission line terminated to —2.0 Vdc. This is the
equivalent current load of 22 mA in the HIGH logic state and v

6 mA in the LOW state. VL _Xk
Parallel termination of transmission lines can be done in l to tojf

A Z, B

two ways. One, as shown in Figure 32, uses a single resistor Y Z
whose value is equal to the impedancg) (@ the line. A i
terminating voltage (YT) of —2.0 Vdc must be supplied to A Vir(20V)

the terminating resistor.
Another method of parallel termination uses a pair of
resistors, R1 and R2. Figure 33 illustrates this method. The Figure 33 — PARALLEL TERMINATION — THEVENIN

following two equations are used to calculate the values of EQUIVALENT

R1 and R2:
R1=162% =
R2=262%

Another popular approach is the series—terminated
transmission line (see Figure 32 and Figure 33). This differs
from parallel termination in that only one-half the logic R2
swing is propagated through the lines. The logic swing
doubles at the end of the transmission line due to reflection
on an open line, again establishing a full logic swing. 2V

PULL-DOWN RESISTOR TECHNIQUES .
Figure 34 — SERIES TERMINATED LINE

A Rg ‘ ‘
B Z c

Figure 29

52V Rp
VEE
AV Y —- 50%
Rp €ty Pt > 3 ]
Figure 30 i v [ lod 'pd pod >1%" tpd
B —P 50% ——
2.0V (VTy) " 7
VL2
Rp Yy
c v X 50%
Rp
Figure 31 . . . .
Ay The advantages of series termination include ease of

driving multiple series—terminated lines, low power
consumption, and low cross talk between adjacent lines. The
To maintain clean wave fronts, the inputimpedance of the disadvantage of this system is that loads may not be
driven gate must be much greater than the characteristigjistributed along the transmission line due to the one—half
impedance of the transmission line. This condition is |ogic swing present at intermediate points.
satisfied by MECL circuits which have high impedance  For board—to—board interconnections, coaxial cable may
inputs. Using the appropriate terminating reast_og,)_(Rt ~ be used for signal conductors. The termination techniques
point A (Figure 34), the reflections in the transmission line just discussed also apply when using coax. Coaxial cable has
will be terminated.
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the advantages of good noise immunity and low attenuation  Figure 36 — PARALLEL FANOUT TECHNIQUES
at high frequencies.
Twisted pair lines are one of the most popular methods of Card A

interconnecting cards or panels. The complementary D o d cadB
outputs of any MECL function may be connected to one end \ candc

of the twisted pair line, and any MECL differential line Ro

receiver to the other as shown in the example, Figure35. R

is used to terminate the twisted pair line. The 1 to 1.5 V VEE

common—mode noise rejection of the line receiver ignores *

common—mode cross talk, permitting multiple twisted pair . o ) ——— CardA
lines to be tied into cables. MECL signals may be sent very Zo

long distances (> 1000 feet) on twisted pair, although line Q) CardB
attenuation will limit bandwidth, degrading edge speeds

when long line runs are made. ) card@

4
If timing is critical, parallel signals paths (shown in ° %RT=ZO(each)
Figure 36) should be used when fanout to several cards is
required. This will eliminate distortion caused by long stub
lengths off a signal path.

Wire—wrapped connections can be used with MECL 10K. Microstrip and Stripline
For MECL Il and MECL 10H, the fast edge speeds (1 ns) Microstrip and stripline techniques are used with printed
create a mismatch at the wire—wrap connections which cargjrcuit boards to form transmission lines. Microstrip
cause reflections, thus reducing noise immunity. The consists of a constant-width conductor on one side of a
mismatch occurs also with MECL 10K, but the distance cjrcuit board, with a ground plane on the other side (shown
between the wire-wrap connections and the end of the lingn Figure 37). The characteristic impedance is determined
is generally short enough so the reflections cause nopy the width and thickness of the conductor, the thickness of

problgm. _ _ . . the circuit board, and the dielectric constant of the circuit
Series damping resistors may be used with wire—wrappethoard material.

lines to extend permissible backplane wiring lengths.
Twisted pair lines may be used for even longer distances  Figure 37 — PC INTERCONNECTION LINES FOR
across large wire—wrapped cards. The twisted pair gives a USE WITH MECL
more defined characteristic impedance (than a single wire),
and can be connected either single—ended, or differentially €ER=1
using a line receiver.

The recommended wire—wrapped circuit cards have a
ground plane on one side and a voltage plane on the other I
side to insure a good ground and a stable voltage source for ;.
the circuits. In addition, the ground plane near the
wire—wrapped lines lowers the impedance of those lines and

N~—
*Multiple output gate eg MC10110 Vit

ER=45
EPOXY GLASS

facilitates terminating the line. Finally, the ground plane 0.0014

serves to minimize cross talk between parallel paths in the J&‘FB

signal lines. Point—to—point wire routing is recommended

because cross talk will be minimized and line lengths will be ?\\Tk

shortest. Commercial wire—wrap boards designed for 0,008

MECL 10K are available from several vendors. }'\4 ER=45

w EPOXY

Figure 35 — TWISTED PAIR LINE DRIVER/RECEIVER CLASS

Stripline is used with multilayer circuit boards as shown
in Figure 37. Stripline consists of a constant—width
conductor between two ground planes.

Refer to MECL System Design Handbook for a full
discussion of the properties and use of these.

CLOCK DISTRIBUTION

Clock distribution can be a system problem. At MECL
10K speeds, either coaxial cable or twisted pair line (using
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the MC10101 and MC10115) can be used to distribute clock
signals throughout a system. Clock line lengths should be
controlled and matched when timing could be critical. Once
the clocking signals arrive on card, a tree distribution should
be used for large—fanouts at high frequency. An example of
the application of the technique is shown in Figure 38.

Because of the very high clock rates encountered in
MECL lll systems, rules for clocking are more rigorous than
in slower systems.

The following guidelines should be followed for best
results:

A. On—card Synchronous Clock Distribution via
Transmission Line

. Use the NOR output in developing clock chains or trees.
Do not mix OR and NOR outputs in the chain.

Use balanced fanouts on the clock drivers.

Overshoot can be reduced by using two parallel drive
lines in place of one drive line with twice the lumped
load.

Figure 38 — 64 FANOUT CLOCK DISTRIBUTION
(PROPER TERMINATION REQUIRED)

FAN-OUT = 4
EACH

o
=

CARD

OFF
CARD

i

4. To minimize clock skewing problems on synchronous

5. Parallel drive gates should be used when clocking
repetition rates are high, or when high capacitance loads
occur. The bandwidth of a MECL Il gate may be
extended by paralleling both halves of a dual gate.
Approximately 40 or 50 MHz bandwidth can be gained
by paralleling two or three clock driver gates.

Fanout limits should be applied to clock distribution

drivers. Four to six loads should be the maximum load

per driver for best high speed performance. Avoid large

lumped loads at the end of lines greater than 3 inches. A

lumped load, if used, should be four or fewer loads.

. For wire—OR (emitter dotting), two—way lines (busses)
are recommended. To produce such lines, both ends of a
transmission line are terminated with 100-ohm
impedance. This method should be used when wire—OR
connections exceed 1 inch apart on a drive line.

6.

B. Off—Card Clock Distribution

1. The OR/NOR outputs of an MC1660 may be used to
drive into twisted pair lines or into flat, fixed—impedance
ribbon cable. At the far end of the twisted pair on
MC1692 differential line receiver is used. The line
should be terminated as shown in Figure 35. This method
not only provides high speed, board—to—board clock
distribution, but also provides system noise margin
advantages. Since the line receiver operates
independently of the §B reference voltage (differential
inputs) the noise margin from board to board is also
independent of temperature differentials.

LOGIC SHORTCUTS

MECL circuitry offers several logic design conveniences.
Among these are:

1. Wire—OR (can be produced by wiring MECL output
emitters together outside packages).

2. Complementary Logic Outputs(both OR and NOR are
brought out to package pins in most cases).

An example of the use of these two features to reduce gate
and package count is shown in Figure 39.

The connection shown saves several gate circuits over
performing the same functions with non—ECL type logic.
Also, the logic functions in Figure 39 are all accomplished
with one gate propagation delay time for best system speed.
Wire—ORing permits direct connections of MECL circuits
to busses. (MECL System Design Handbook and
Application Note AN726/D).

Propagation delay is increased approximately 50 ps per
wire—OR connection. In general, wire—OR should be limited
to 6 MECL outputs to maintain a proper LOW logic level.
The MC10123 is an exception to this rule because it has a
special \p_ level that allows very high fanout on a bus or
wire—OR line. The use of a single output pull-down resistor

sections of the system, line delays should be matched tQ5 recommended per wire—OR, to economize on power

within 1 ns.
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dissipation. However, two pull-down

termination of busses.

resistors per
wired—OR can improve fall times and be used for double

Figure 39 — USE OF WIRE-OR AND
COMPLEMENTARY OUTPUTS

. . A 0 B+CD
Wire—OR should be done between gates in a package or :[rs
nearby packages to avoid spikes due to line propagation B Rp
delay. This does not apply to bus lines which activate only c
one driver at a time. ' 3
D ® C+D+E+F+G
E Rp
F
G A+B+E+F+G
MC10105 Rp
SYSTEM CONSIDERATIONS — A SUMMARY OF RECOMMENDATIONS
MECL 10H MECL 10K
Power Supply Regulation +5% (1) 10% (2)
On—Card Temperature Gradient 20°C Less Than 25°C
Maximum Non—Transmission Line Length 1" 8"

(No Damping Resistor)

Unused Inputs

Leave Open (3)

Leave Open (3)

PC Board Multilayer Standard 2-Sided or
Multilayer
Cooling Requirements 500 Ifpm Air 500 Ifpm Air

Bus Connection Capability

Yes (Wire—-OR)

Yes (Wire—-OR)

Maximum Twisted Pair Length
(Differential Drive)

Limited By Cable
Response Only,

Limited by Cable
Response Only,

Usually Usually
>1000' >1000'
The Ground Plane to Occupy Percent >75% >50%
Area of Card
Wire Wrap may be used Not Recommended Yes

Compatible with MECL 10,000

Yes

(1) Alldc and ac parameters guaranteed for Veg = -5.2 V + 5%.
(2) Atthe devices (functional only).
(3) Except special functions without input pull-down resistors.
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APPLICATIONS ASSISTANCE FORM

In the event that you have any questions or concerns about the performance of any ON Semiconductor device listed in this
catalog, please contact your local ON Semiconductor sales office or the ON Semiconductor Help line for assistance. If further
information is required, you can request direct factory assistance.
Please fill out as much of the form as is possible if you are contacting ON Semiconductor for assistance or are sending devices
back to ON Semiconductor for analysis. Your information can greatly improve the accuracy of analysis and can dramatically
improve the correlation response and resolution time.
Items 4 thru 8 of the following form contain important questions that can be invaluable in analyzing application or device
problems. It can be used as a self-help diagnostic guideline or for a baseline of information gathering to begin a dialog with ON
Semiconductor representatives.
ON Semiconductor Device Correlation/Component Analysis Request Form
—Please fill out entire form and return with devices to ON Semiconductor, R&QA DEPT., 5005 E. McDowell Rd., Phx, AZ 85008.
1) Name of Person Requesting Correlation:
Phone No: Job Title: Company:
2) Alternate Contact: Phone/Position:
3) Device Type (user part number):
4) Industry Generic Device Type:
5) # of devices tested/sampled:
# of devices in question*:
# returned for correlation:
* In the event of 100% failure, does Customer have other date codes of ON Semiconductor devices that pass inspection?

Yes No Please specify passing date code(s) if applicable
If none, does customer have viable alternate vendor(s) for device type?
Yes No Alternate vendor’s name

6) Date code(s) and Serial Number(s) of devices returned for correlation — If possible, please provide one or two “good” units
(ON Semiconductor’s and/or other vendor) for comparison:

7) Describe USER process that device(s) are questionable in:
Incoming component inspection {test system = ?}:

_____ Design prototyping:
Board test/burn—in:

Other (please describe):

8) Please describe the device correlation operating parameters as completely as possible for device(s) in question:

> Describe all pin conditions (e.g. floating, high, low, under test, stimulated but not under test, whatever ...), including any input
or output loading conditions (resistors, caps, clamps, driving devices or devices being driven ...). Potentially critical
information includes:

Input waveform timing relationships
Input edge rates
Input Overshoot or Undershoot — Magnitude and Duration

Output Overshoot or Undershoot — Magnitude and Duration

> Photographs, plots or sketches of relevant inputs and outputs with voltages and time divisions clearly identified for all
waveforms are greatly desirable.

> Vccand Ground waveforms should be carefully described as these characteristics vary greatly between applications and test
systems. Dynamic characteristics of Ground and V¢ _during device switching can dramatically effect input and internal
operating levels. Ground & Vcc measurements should be made as physically close to the device in question as possible.

~

> Are there specific circumstances that seem to make the questionable unit(s) worse? Better?
_____ Temperature
Vce
Input rise/fall time
Output loading (current/capacitance)

Others

> ATE functional data should include pattern with decoding key and critical parameters such as V¢, input voltages, Func step
rate, voltage expected, time to measure.
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MECL 10H

INTEGRATED CIRCUITS

MC10H100 SERIES
0TO 75°C

Function Selection — (0 to +75 °C)

Function Device Case | Function Device Case
NOR Gate Transceivers
Quad 2-Input with Strobe MC10H100 620, 648, 775 4-Bit Differential ECL Bus to TTL Bus
Quad 2-Input MC10H102 620, 648, 775 Transceiver MC10/10H680 776
Triple 4-3-3 Input MC10H106 620, 648, 775 Hex ECL-TTL Transceiver w/Latches MC10/10H681 776
Dual 3—Input 3-Output MC10H211 620, 648, 775 Data Selector Multiplexer
OR Gate
Quad Bus Driver/Receiver with 2-to-1
Quad 2-Input MC10H103 620, 648, 775 Output Multiplexers MC10H330 758,724,776
Dual 3—-Input 3—Output MC10H210 620, 648, 775 Quad 2—-Input Multiplexers
AND Gat (Noninverting) MC10H158 620, 648, 775
ates Quad 2-Input Multiplexers (Inverting) MC10H159 620, 648, 775
Quad AND MC10H104 620, 648, 775 8-Line Multiplexer MC10H164 620, 648, 775
Complex Gates Quad 2-Input Multiplexer Latch MC10H173 620, 648, 775
Dual 4-1 Multiplexer MC10H174 620, 648, 775
Quad OR/NOR MC10H101 620, 648, 775
Triple 2-3-2 Input OR/NOR MC10H105 620, 648, 775 Counters
;”"'EEECI'“S"’EO(;% “g;R mgﬂ:ig; 228’ 22:’ ;;2 Universal Hexadecimal MC10H136 620, 648, 775
ual 4-5 Input 1645, Binary Counter MC10H016 620, 648, 775
Quad Exclusive OR MC10H113 620, 648, 775
Dual 2-Wide OR-AND/OR-AND MC10H117 620, 648, 775 Arithmetic Functions
INVERT
4-Wide OR-AND/OR-AND INVERT MC10H121 620, 648, 775 Look Ahead Carry Block MC10H179 620,648, 775
Hex Buffer w/Enable MC10H188 620. 648. 775 Dual High Speed Adder/Subtractor MC10H180 620, 648, 775
Hex Inverter w/Enable MC10H189 620, 648, 775 4-Bit ALU MC10H181 724,758, 776
Translators Special Function
Quad TTL to MECL MC10H124 620, 648, 775 4-Bit Universal Shift Register MC10H141 620, 648, 775
Quad MECL to TTL MC10H125 620, 648, 775 5-Bit Magnitude Comparator MC10H166 620, 648, 775
Quad MECL~to-TTL Translator, Single Quad Bus Driver/Receiver with
Power Supply (5.2 V or +5.0 V) MC10H350 620, 648, 775 Transmit and Receiver Latches MC10H334 732,738,775
Quad TTL/NMOS to MECL Translator MC10H351 732,738, 775 . 25 oh
Quad CMOS to MECL Translator MC10H352 732,738, 775 Bus Driver (25 ohm outputs)
Quad TTL to MECL, ECL Strobe MC10H424 620, 648, 775 Triple 4-3-3 Input Bus Driver
9-Bit TTL-ECL Translator MC10H/100H600 776 (25 Ohms) o MC10H123 620,648, 775
9-Bit ECL-TTL Translator MC10H/100H601 776 Qouﬁ:d Et“'\sﬂﬁ{i'vleezsge"’er with 2-to-1 MC10H330 s 758 776
9-Bit Latch/TTL-ECL Translator MC10H/100H602 776 DuaI‘:Bus DrivF;r/Receiver with 4—to—1 ! ’
9-Bit Latch/ECL-TTL Translator MC10H/100H603 776 Output Multiplexers MC10H332 732,738, 775
Registered Hex TTL-ECL Translator MC10H/100H604 776 Quad Bus Driver/Receiver with
Registered Hex ECL-TTL Translator MC10H/100H605 776 Transmit and Receiver Latches MC10H334 732,738, 775
Registered Hex TTL-PECL Translator MC10H/100H606 776
Registered Hex PECL-TTL Translator MC10H/100H607 776 OR/NOR Gate
Receivers Dual 4-5 Input OR/NOR Gate MC10H209 620, 648, 775
Quad Line Receiver MC10H115 620, 648, 775 Clock Drivers
Triple Line Receiver MC10H116 620, 6;‘3'57513' 68030/40 ECL-TTL Clock Driver MC10/100H640 776
- Single Supply PECL-ECL 1:9 Clock 776
Flip—Flop Latches Distribution MC10/100H641
Dual D Latch MC10H130 620 648. 775 68030/40 ECL-TTL Clock Driver MC10/100H642 776
Dual D Master Slave Flip-Flop MC10H131 620, 648, 775 Dual Supply ECT-TTL 1:8 Clock Driver MC10/100H643 776
Dual J-K Master Slave Flip-Flop MC10H135 620, 648, 775 68030/40 PECL-TTL Clock Driver MC10/100H644 775
Hex D Flip-Flop MC10H176 620, 648, 775 1:9 TTL Clock Driver MC10H645 776
Quint Latch MC10H175 620, 648, 775 PCL-TTL-TTL 1:8 Clock Distribution
Hex D Flip—Flop w/Common Reset MC10H186 620, 648, 775 Chip MC10/100H646 776
Encoders Decoders
Binary to 1-8 (Low) MC10H161 620, 648, 775
Binary to 1-8 (High) MC10H162 620, 648, 775
Dual Binary to 1-4 (Low) MC10H171 620, 648, 775
Dual Binary to 1-4 (High) MC10H172 620, 648, 775
8—Input Priority Encoder MC10H165 620, 648, 775
Parity Checker
12-Bit Parity Generator/Checker MC10H160 620, 648, 775
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MECL 10H INTRODUCTION

ON Semiconductor’'s MECL 10H family features 100% The MECL 10H family is being fabricated using
improvement in propagation delay and clock speeds whileMotorola’s MOSAIC | (Motorola Oxide Self Assigned
maintaining power supply current equal to MECL 10K. This Implanted Circuits). The switching transistor's geometries
MECL family is voltage compensated which allows obtained in the MOSAIC | process show a two—fold
guaranteed dc and switching parameters ow@g& power improvementint, a reduction of more than 50% in parasitic
supply range. Noise margins of MECL 10H are 75% better capacitance and a decrease in device area of almost 76%.
than the MECL 10K series over th&% power supply 5 pe 5 _ MOSAIC versus MECL 10K SWITCHING
range. MECL 10H is compatible with MECL 10K and TRANSISTOR GEOMETRY
MECL Ill, a key element in allowing users to enhance L .

With improved geometry, the MECL10H switching

existing systems by increasing th_e speed |_n critical tlmlng transistors (left) are one—seventh the size of the older
areas. A.ISO’ many MECL 10H deVIFIeS are_plnout/functlonal MECL 10K transistors (right). Along with the smaller
duplications of the MECL 10K series devices. area comes an improved f T and reduced parasitic

FIGURE 1 — MECL 10K versus MECL 10H GATE capacitances.
DESIGN MECL 10H MECL 10K
T ITAlEm ]
16u--::U::--2MILS III||:||:||:||
v LIURUI ] (s1py I_I lu UL U
A0MA e————— 335(85 1) —>
' EMITTER 3 ux 8 EMITTER 0.15x 0.8 MILS
\ ) (4ux20p)
DEVICE AREA = 592 DEVICE AREA = 6.7 MIL 2
= = = = = (4323 HZ)
fr = 35GHz fr = 1.6 GHz
Ccp = 0.16 pF Ccp = 046 pF
Cgp = 0.07 pF Cgg = 0.18 pF
Ccs = 0.18pF Ccs = 0.83pF

Figure 2 illustrates the relative size difference between the
junction isolated transistor of MECL 10K and the MOSAIC

| transistor of MECL 10H. This suggests that performance
could be improved twofold at lower power levels. However,
at the gate level, the power of the output transistor cannot be
reduced without sacrificing output characteristics because
of the 50 ohm drive requirements of MECL. In more
complex functions, where part of the delay is associated with
internal gates, MECL 10H devices use less power than the
equivalent MECL 10K devices and provide an even more
= = = = = = = = significant improvement in ac performance.

Table 1. — TYPICAL FAMILY CHARACTERISTICS FOR
10K AND 10H CIRCUITS

The schematics in Figure 1 compare the basic gate
structure of the MECL 10H to that of MECL 10K devices.
The gate switch current is established with a current sourc

inthe MECL 10H fqmily as compgred to a resistor source in Propagation delay (ns) 2.0 = 1.0 =
MECL 10K. The bias generator in the MECL 10K device |pquer (mwW) o5 o5

has been replaced with a voltage regulator in the MECL 10H| power—speed product (pJ) 50 25
series. The advantages of these design changes argRise/fall times (ns) (20-80%) 2.0 1.0
current—sources permit—matched collector resistors thaf Temperature range (°C) —-30to +85 |Oto+75
yield correspondingly better matched delays, less variation| Voltage regulated No Yes

in the output—voltage level with power supply changes, and| Technology Junction | Oxide
matched output— tracking rates with temperature. Thes¢ __ . isolated | isolated
circuit changes increase complexity at the gate level, EE :

however, the added performance more than compensates.

http://onsemi.com
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Supply & Temperature Variation However, the current in the MECL 10H circuits remains
MECL 10H temperature and voltage compensation is @most constant with supply changes, since the circuits are
designed to guarantee compatibility with MECL 10K, Voltage compensated and use current sources for all internal
MECL Ill, MECL Memories and the MC10900 and emitter followers. Threshold voltage g) and output “0”
Macrocell Array products. Table 1 summarizes some level

performance characteristics of the MECL 10K and 10H Table 3. — LOGIC LEVEL DC TRACKING RATE FOR

logic families in a 16—pin DIP. The MECL 10H devices offer 10K AND 10H CIRCUITS

typical propagation delays of 1.0 ns at 25 mW per gate when
operated from a Wg of —5.2 V. The resulting speed—power Min Typ Max
product of_25 picojoules is one of the best of any ECL logic AVOH/AT  10H 12 13 15
family available today. (MV/°C) 10K 1.2 13 15
The operating temperature range is changed frorhG-30
to +85°C of the MECL 10K family to the narrower range of AVgp/AT  10H 0.8 1.0 1.2
0°C to 75C for MECL 10H. This change matches the (mv/°C) 10K 0.8 10 12
constraints established by the memory and array products AVet AT 10H 0 0 0
Operation at —3W would require compromises in oL" 4 6
. X . (mVv/°C) 10K 0.35 05 0.75
performance and power. With few exceptions, commercial 075 10 155
applications are satisfied by®© min.
Table 2. — MECL 10H AC SPECIFICATIONS AVOH/AVEE  10H —20 0
AND TRACKING (mViv) 10K —30 0
o P — AVBR/AVEE 10H 0 10 25
Parameter | Min Typ Max Min Typ Max Min Typ Max | Units (mv/v) 10K 110 150 190
tpD O.-4 1.0 15 0;4 1.0 16 O.fl 1.0 1.7 ns AVOL/AVEE 10H 0 20 50
Min Max Min Max Min Max (mVN) 10K 200 250 320
tR(20-80%) | 05 15 0.5 1.6 05 17 ns . -
r (2080%) | 05 15 o o 1oz 17 m voltage (Mo ) variations are shown with respect to MECL

10K in Table 3. In both cases voltage compensation has

VEE =-5.2V 5% ) e
reduced the variations significantly.

Propagation Delay variation Delay variation
Parameter delay (ns)* vs temp (ps/ °C) vs supply (ps/V) Noise Margin Considerations
T Ma T Ma T M - . .
o zyg ZQX zyz - ® = Specification of input voltage levels (NA, ViLA) are
tpD : : : 0 80 changed from those of MECL 10K resulting in improved
o ] 10 1S | 05 40 0 0 noise margins for MECL 10H.

*VEg =-5.2V, Temp = 25°C The MECL 10K circuits have two sets of output voltage

AC specifications of MECL 10H products appear in Table specifications (\bH, VOHA, and oL, VOLA). The first
2. In the MECL 10H family, all ac specifications have output voltage specification in each segfjyand \p| ) are
guaranteed minimums and maximums for extremes of bothguaranteed maximum and minimum output levels for
temperature and supply — a first in ECL logic. In addition, typical input levels. The second specification in each set
flip flops, latches and counters will have guaranteed limits (VOHAand\p| A)istheguaranteedworst—case outputlevel
for setup time, hold time, and clock pulse width. The limits for input threshold voltages. System analysis for worst—case
in Table 2 are guaranteed for a power supply variation of noise marginconsiderg)qaand VoA only. The MECL
+5%. MECL 10K typically has a propagation delayr) 10H family has only one set of output voltagegfyand
variation of 80 ps/V with no guaranteed maximum. The VQL) with minimum and maximum values specified. The
typical variation inppfor MECL 10H circuitsis only 38 ps ~ minimum value of \bH and the maximum value fory{_ of
typically over the entire specified temperature range andthe MECL 10H family is synonymous with thegya and
power—supply tolerance, and is guaranteed not to exceed QLA specifications of MECL 10K family.
300 ps. The VoH values for the MECL 10H circuits are equal to

The improved performance in temperature over MECL or better than the MECL 10K levels at all temperatures.
10K are a result of the internal voltage regulator. The Input threshold voltages (Ma and VLA, which are
primary difference being the flatter tracking rate of the synonymous with Y4 min and ML maxfor 10H) are also
output “0” level voltage (‘¢L). This difference does not improved and guaranteediya has been decreased by 25
affect the compatibility with existing MECL families. mV over the entire operating temperature range, resulting in

Changes in output “1” level voltages @) with supply a “1” level noise margin of 150 mV (compared to 125 mV
variations are 10 mV/V less for the MECL 10H familyyM for MECL 10K circuits). A has been decreased by 5.0
varies with the supply, primarily because of changes in chipmV, providing a “0” level noise margin equal to the “1” level
temperature caused by the changes in power dissipationnoise margin. The g minimum of the MECL 10H is more

http://onsemi.com
43



negative than for MECL 10K (-1950 mV instead of —1850 is to show acceptable noise margins for MECL 10H, MECL
mV). The \p|_level for the MECL 10K family was selected 10K and mixed MECL 10K/MECL 10H systems. The

to ensure that the gate would not saturate at highassumption is that the families are compatible if the noise
temperatures and high supply voltages. The reduction inmargin for a mixed system is equal to or better than the same
operating temperature range for the MECL 10H family and system using only the MECL 10K series.

the improvement in tracking rate allow the loweg|Vievel.
The change in this level does not affect system noisepossible logic mixes must be considered: MECL 10K
margins. Although some of the interface levels change withdriving MECL 10H; MECL 10H driving MECL 10K; and
temperature, the changes in voltage levels are well withinMECL 10H driving MECL 10H. The system noise margin
the tolerance ranges that would keep the familiesfor the three configurations can now be calculated for the
compatible. Table 4 lists some noise margins foggupply
variations.

Table 4. — NOISE MARGIN versus
POWER-SUPPLY CONDITIONS

*Temp = 0to 75°C

The compatibility of MECL 10H with MECL 10K may be
demonstrated by applying the tracking rates in Table 3 to the

dc specifications. The method for determining compatibility

WORST CASE
VNH OR VL — MV

Using an all MECL 10K system as a reference, three

following cases (See Figure 3):

In Case 1, the system uses multiple power supplies, each
independently voltage regulated to some percentage
tolerance. Worst—case is where one device is at the plus
extreme and the other device is at the minus extreme of the

In Case 2, a system operates on a single supply or several
supplies slaved to a master supply. The entire system can
drift, but all devices are at the same supply voltage.

In Case 3, a system has excessive supply drops
throughout. Supply gradients are due to resistive drops in

The analysis indicates that the noise margins for a MECL
10K/10H system equal or exceed the margins for an all 10K
system for supply tolerance up46%. The results of the
analysis are shown in Figure 3.

VEE VEE VEE supply tolerance.
-10% 5% VEE +5%
Parameter Typ Min |Typ Min [Typ Min |Typ Min
Noise Margin | 10H | 224 150 | 227 150 | 230 150 | 233 150
High
VNH (MV) 10K | 127 47 | 166 86 | 205 125|241 164
Noise Margin | 10H | 264 150 | 267 150 | 270 150 | 273 150 VEEbus.
Low
VNL (mV) 10K | 223 103 | 249 129 | 275 155|301 181

FIGURE 3 — NOISE MARGIN versus POWER-SUPPLY VARIATION

Case 1

+5% £75%  +10%
C 1 1 1 1 || 1 1 1 1 || |
0 0102 03 04 05 06 07 08 0.9 10
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VEg REGULATION RELATIVETO-5.2V 0 %

A = MECL 10K DRIVING MECL 10K
B = MECL 10K DRIVING MECL 10H
C = MECL 10H DRIVING MECL 10K
D = MECL 10H DRIVING MECL 10H
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MC10HO16

4-Bit Binary Counter

The MC10HO016 is a high—-speed synchronous, presettable,
cascadable 4-bit binary counter. It is useful for a large number of

conversion, counting and digital integration applications.
¢ Counting Frequency, 200 MHz Minimum

¢ Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

* \bltage Compensated
* MECL 10K-Compatible
¢ Positive Edge Triggered

Veel
Q1
Q0
TC
PE
CE
PO

VEE

HiNINIRInInIn

DIP
PIN ASSIGNMENT

Y
16 ] veer
5[ ] @
1] | @
13 ] crp
2] ] MR
unl | s
0[] P2
o[ ] m

[

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

TRUTH TABLE

CE| PE| MR | CP Function

L L L Z | Load Parallel (P, to Qp)

H L L Z | Load Parallel (P to Qp)

L H L z Count

H H L z Hold

X X L ZZ | Masters Respond;
Slaves Hold

X | X H X | Reset (Qp=LOW,
T = HIGH)

Z = Clock Pulse (Low to High); ZZ = Clock Pulse (High to Low)

Features include assertion inputs and outputs on each
of the four master/slave counting flip—flops. Terminal
count is generated internally in a manner that allows
synchronous loading at nearly the speed of the basic

counter.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 7
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10HO016L
CASE 620 AWLYYWW
1
16
PP 25,:_;'?( MC10HO016P
CASE 648 o AWLYYWW
1
1
PLCC-20 g 1
[ h
FNSUFFIX g 0HO16
> CASE 775 g AWLYYWW p
A = Assembly Location
WL = Wafer Lot
YY =Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10HO16L CDIP-16 25 Units/Rall
MC10HO16P PDIP-16 25 Units/Rail
MC10HO16FN PLCC-20 46 Units/Rail

Publication Order Number:
MC10H016/D




MC10HO016

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t0 0 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current — Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic —55to +150 °C
— Ceramic -55to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V £5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 126 - 115 - 126 mA
linH Input Current High HA
All Except MR - 450 - 265 - 265
Pin 12 MR - 1190 - 700 - 700
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Clockto Q 1.0 2.4 1.0 25 1.0 2.7
Clock to TC 0.7 2.4 0.7 25 0.7 2.6
MR to Q 0.7 2.4 0.7 25 0.7 2.6
tset Set—up Time ns
Pp to Clock 2.0 - 2.0 - 2.0 -
CE or PE to Clock 25 - 25 — 25 _
thold Hold Time ns
ClocktoPn 1.0 - 1.0 - 1.0 -
Clock to CE or PE 0.5 - 05 — 05 _
fcount Counting Frequency 200 - 200 - 200 - MHz
tr Rise Time 0.5 2.0 0.5 21 0.5 2.2 ns
tf Fall Time 0.5 2.0 0.5 2.1 0.5 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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4-Bit Binary Counter Logic Diagram

MASTER o _ SLAVE _i P HE

DA 28 Iy

1 I I J IR I B

MR—>
CE
cP—L>
1 L
=y Note that this diagram is provided for understanding of logic operation only. It should not be used for evaluation of
g propagation delays as many gate functions are achieved internally without incurring a full gate delay.
S
?
5o
2. 12 10H1(E<;
2] [
o \
3
A I Nt
1 ) Tt ) Tt
CE PE PE PE PE CE PE
LSB MSB
—] MR
Tc Tc Tc —
P0O-P3 PO-P3 P0-P3

CLOCK

+N Counter 1to 16 5
MC10H016 Cascaded for 5 Stage Presettable Counter
Max freq. is only OR gate delay below max when counting alone.

9TOHOTOW



MC10H100

Quad 2-Input NOR Gate
With Strobe

The MC10H100 is a quad NOR gate. Each gate has 3 inputs, two of

which are independent and one of which is tied common to all four ON Semiconductor
gates. . .
* Propagation Delay, 1.0 ns Typical http://onsemi.com
* 25 mW Typ/Gate (No Load)
¢ Improved Noise Margin 150 mV (Over Operating Voltage and MARKING
Temperature Range) DIAGRAMS
¢ \Wltage Compensated CDIP_16 16
¢ MECL 10K—Compatible L SUEFIX MC10H100L
CASE 620 F AWLYYWW
I
LOGIC DIAGRAM 1
5 — _
; POP16 [0 omo0p
, 3 casEesg Lo AWLYYWW
9 1
10 1
14
. PLCC-20 g 4
- i h
12— 5 FN SUFFIX g 10H100
13 e case77s  JAwLYvww g
2=4+5+9 Vcc1=PIN1 —
Vcc2 =PIN 16
VEE=PIN8 A = Assembly Location
WL = Wafer Lot
YY = Year
DIP WW = Work Week
PIN ASSIGNMENT
hd ORDERING INFORMATION
Veel |: 1 16 :| Vee?
AoUT |: 2 15 :l Dout Device Package Shipping
Bout [ |3 4[] Cour MC10H100L CDIP-16 25 Units/Rail
AN [ ] 4 13 ] o MC10H100P PDIP-16 25 Units/Ralil
AN [ ]s 12| ] ow MC10H100FN PLCC-20 46 Units/Rail
BIN |: 6 1 :l CIN
BIN |: 7 10 :l CIN
Vi 8 9 COMMON
e [ u INPUT
(A,B,C,D)

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 48 Publication Order Number:
March, 2000 — Rev. 6 MC10H100/D



MC10H100

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t00 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic —-55 to +150 °C
— Ceramic -55 to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 29 - 26 - 29 mA
linH Input Current High HA
Pin 9 - 900 - 560 - 560
All Other Inputs - 500 - 310 - 310
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Pin 9 Only 0.65 1.6 0.7 17 0.7 1.8
Exclude Pin 9 0.4 1.3 0.45 1.35 0.5 15
tr Rise Time 0.5 2.0 0.5 21 0.5 2.2 ns
tf Fall Time 0.5 2.0 0.5 21 0.5 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—-ohm resistor to —2.0 volts.
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MC10H101
Quad OR/NOR Gate

The MC10H101 is a quad 2—input OR/NOR gate with one input
from each gate common to pin 12. This MECL 10H part is a
functional/pinout duplication of the standard MECL 10K family part, ON Semiconductor
with 100% improvement in propagation delay, and no increases in
power—supply current.

* Propagation Delay, 1.0 ns Typical
* Power Dissipation 25 mW/Gate (same as MECL 10K)
¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

¢ \bltage Compensated

http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
* MECL 10K—Compatible L SUEFIX MC10H101L
CASE 620 AWLYYWW
LOGIC DIAGRAM 1
5 PDIP-16
P SUFFIX MC10H101P

CASE 648 o AWLYYWW

1 PLCC-20
% FN SUFFIX 10H101
13 1 15 e CASE 775 AWLYYWW
12 ;:B: 9

Vecc1=PIN1 - i
Vo =PIN 16 A - Assembly Location
VEE =PIN8 WL = Wafer Lot
YY =Year
WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
N Device Packa ippi
ge Shipping
veer [ ]t 16 ] veer
. R MC10H101L CDIP-16 25 Units/Rail
Aout ]2 15 [ ] DBour
W |: 3 14 :l m MC10H101P PDIP-16 25 Units/Rail
Aan [ ] 4 13[ ] ow MC10H101FN | PLCC-20 46 Units/Rail
COMMON
fout [] 5 2] wpur
Bout [_] 6 u ] cour
BN |: 7 10 :l CIN
vee [ |8 9 [ ] pour
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 50 Publication Order Number:

March, 2000 — Rev. 6 MC10H101/D



MC10H101

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t00 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic 55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 29 - 26 - 29 mA
linH Input Current High - 425 - 265 - 265 HA
(Pin 12 only) - 850 - 535 - 535
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOoH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Pin 12 Only 0.5 1.6 0.5 1.6 0.5 1.7
Exclude Pin 12 0.5 1.45 0.5 15 0.5 1.6
tr Rise Time 0.5 2.1 0.5 2.2 0.5 2.3 ns
tf Fall Time 0.5 21 0.5 2.2 0.5 2.3 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H102
Quad 2-Input NOR Gate

The MC10H102 is a quad 2—input NOR gate. The MC10H102
provides one gate with OR/NOR outputs. This MECL 10H part is a
fu'nctlonallp!nout dupllcathn of the stgndard MECL 10K fgmny part,. ON Semiconductor
with 100% improvement in propagation delay, and no increases in
power— supply current.

* Propagation Delay, 1.0 ns Typical
* Power Dissipation 25 mW/Gate (same as MECL 10K)
¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

¢ \bltage Compensated

http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
* MECL 10K-Compatible L SUFFIX MC10H102L
CASE 620 AWLYYWW

LOGIC DIAGRAM 1

2
PDIP-16
> \N, ey MC10H102P
AWLYYWW
6 m 3 CASE 648  L°
! 1
%Ii!ig

10 ::[: ) 1
5 ) PLCC-20 G 4
12 ::[t 15 EN SUFFIX E 10H102 ;
13 9 CASE 775 E AWLYYWW ;
Vee1=PIN1 bk
Vce2 =PIN 16 ]
VEg=PIN8 A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
DIP

PIN ASSIGNMENT
ORDERING INFORMATION

N\
Veel |: 1 16 :l Vee2 Device Package Shipping
Aout [] 2 15[ ] Pour MC10H102L CDIP-16 25 Units/Rail
B 3 14 Cout
our [ ] Cou MC10H102P PDIP-16 25 Units/Rail
AN [ ] 4 13] ] Dy —
MC10H102FN PLCC-20 46 Units/Rail

an [ 5 12 ] o

BIN |: 6 11 :l CIN

BIN |: 7 10 :l CIN

vee [ |8 9 [ ] Dour

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H102

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t00 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic 55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 29 - 26 - 29 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 1.25 0.4 1.25 0.4 14 ns

tr Rise Time 0.5 15 0.5 1.6 0.55 1.7 ns

tf Fall Time 0.5 15 0.5 1.6 0.55 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H103
Quad 2-Input OR Gate

The MC10H103 is a quad 2-input OR gate. The MC10H103
provides one gate with OR/NOR outputs. This MECL 10H part is a
fu'nctlonallp!nout dupllcathn of the stgndard MECL 10K fgmny part,. ON Semiconductor
with 100% improvement in propagation delay, and no increases in
power— supply current.

* Propagation Delay, 1.0 ns Typical
* Power Dissipation 25 mW/Gate (same as MECL 10K) MARKING
¢ Improved Noise Margin 150 mV (Over Operating Voltage and DIAGRAMS

Temperature Range)

http://onsemi.com

16
¢ \bltage Compensated CDIP_16
* MECL 10K—Compatible L SUFFIX X\?V}_(\T(m
CASE 620
NN |E|N NN
LOGIC DIAGRAM 1
16
PDIP-16
P SUFFIX MC10H103P

o AWLYYWW

:M 2 CASE 648
1
12 15 1
13 —m 9
PLCC-20
10 % FN SUFFIX 10H103
1 14 R > CASE 775

AWLYYWW
Vcc1=PIN1
Vce2=PIN 16 A =Assembly Location
VEg=PIN8 WL = Wafer Lot
YY = Year
WW = Work Week
DIP

PIN ASSIGNMENT ORDERING INFORMATION

(Y

Veer |: 1 16 :l Veeo Device Package Shipping
AoUT |: ) 15 :l Cout MC10H103L CDIP-16 25 Units/Rall
BouT |: 3 14 :l DouT MC10H103P PDIP-16 25 Units/Rail
an [ ] 4 13 ] o MC10H103FN | PLCC-20 46 Units/Ralil
an [ |5 2] o
Bin [ |6 1| ] o
B [ 7 o[ ] o
VEE |: 8 9 :l Cout
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H103

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t00 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic 55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 29 - 26 - 29 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 1.3 0.4 1.3 0.45 1.45 ns

tr Rise Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

tf Fall Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—-ohm resistor to —2.0 volts.
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MC10H104
Quad 2-Input AND Gate

The MC10H104 is a quad 2—-input AND gate. One of the gates has
both AND/NAND outputs available. This MECL 10H part is a
functional/pinout duplication of the standard MECL 10K family part, ON Semiconductor
with 100% improvement in propagation delay, and no increase in
power— supply current.

* Propagation Delay, 1.0 ns Typical
* Power Dissipation 25 mW/Gate (same as MECL 10K) MARKING
¢ Improved Noise Margin 150 mV (Over Operating Voltage and DIAGRAMS

Temperature Range)

http://onsemi.com

16
¢ \bltage Compensated CDIP-16
* MECL 10K-Compatible L SUFFIX T
CASE 620
OOoOooooQd
LOGIC DIAGRAM 1
16
4 ::EF 2 PDIP-16
5 P SUF_FIX MC10H104P
7 1
10 .n.n.gn.n_l
1 ::]:F 1 d h
PLCC-20 q 10H104 P
D e T o ’
13 15 = CASE 775 d AWLYYWW h
Vcc1=PIN1
Vce2=PIN16 A = Assembly Location
VEE=PIN8 WL = Wafer Lot
YY = Year
WW = Work Week
DIP

PIN ASSIGNMENT
ORDERING INFORMATION

Veer |: . N\ 5 :l Vora Device Package Shipping
AouT |: 2 15 :l DouT MC10H104L CDIP-16 25 Units/Rall
BouT |: 3 14 :l Cout MC10H104P PDIP-16 25 Units/Rall
AN ] 4 13 ] o MCI10H104FN | PLCC-20 46 Units/Rail
AN [ ]s 12 ] o
Bn [ |6 ul ] o
By [ |7 0[] o
Vee [ |8 9| ] Dour
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H104

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0t00 Vdc
V| Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tsty Storage Temperature Range — Plastic 55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 39 - 35 - 39 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 1.6 0.45 1.75 0.45 1.9 ns

tr Rise Time 0.5 1.6 0.5 17 0.5 1.8 ns

tf Fall Time 0.5 1.6 0.5 1.7 0.5 1.8 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H105

Triple 2-3-2-Input OR/NOR
Gate

The MC10H105 is a triple 2—3—2—input OR/NOR gate. This MECL

10H part is a functional/pinout duplication of the standard MECL 10K ON Semiconductor
family part, with 100% improvement in propagation delay, and no
increases in power—supply current. http://onsemi.com
* Propagation Delay, 1.0 ns Typical
¢ Power Dissipation 25 mW/Gate (same as MECL 10K) MARKING
* Improved Noise Margin 150 mV (Over Operating Voltage and DIAGRAMS
Temperature Range) 16
* \bltage Compensated j |_CsDLIJIT:_Fl|§< MC10H105L
* MECL 10K—Compatible CASE 620 AWLYYWW
1
LOGIC DIAGRAM
16
S FoPis (i
° ? CASE 64g Lo AWLYYWW

1
9
6
11 d h
PLCC=20 g 10H105 P
13 14 FN SUFFIX 1 il
i S e CASE 775 g AWLYYWW p
12 15 C .
Vcc1=PIN1 A = Assembly Location
Ve =PIN 16 WL = Wafer Lot
VEE=PIN8 YY =Year
WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
U Device Package Shipping
veer [] 1 16 [ ] vec MC10H105L CDIP-16 25 Units/Rail
Aout 2 15 Cout
|: :l MC10H105P PDIP-16 25 Units/Rail
Aout [ |3 14| ] Cout
MC10H105FN PLCC-20 46 Units/Rall
AN [] 4 13 ] o
an [ |5 2] o
Bout | 6 ul ] B
Bour [ |7 0 ] BN
vee [ 8 o[ ] B
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H105

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 23 - 21 - 23 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.43 1.2 0.4 1.2 0.4 1.3 ns

tr Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns

tf Fall Time 0.5 1.5 0.5 1.6 0.5 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H106

Triple 4-3-3-Input NOR
Gate

The MC10H106 is a triple 4-3-3 input NOR gate. This 10H partis a
functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in propagation delay and no increase in
power— supply current.

* Propagation Delay, 1.0 ns Typical

ON Semiconductor

http://onsemi.com

* Improved Noise Margin 150 mV (Over Operating Voltage and MARKING
Temperature Range) DIAGRAMS
* \bltage Compensated COIP_16 16
* MECL 10K-Compatible L SUEFIX MC10H106L
CASE 620 AWLYYWW
LOGIC DIAGRAM 1
‘5‘ 16
PDIP-1
6 3 \K, . SUFFS( MC10H106P
6
CASE 648 o AWLYYWW
9 1
10 §:>oL 2 1
1 S > W
PLCC-20 g 4
Q 1]
12 % FNSUFFIX g 1OH106
13 §:>OL 15 > CASE 775 g AWLYYWW g
14
Vcc1=PIN1
Voo =PIN 16 A = Assembly Location
VEg=PIN8 WL = Wafer Lot
YY = Year
WW = Work Week
DIP
PIN ASSIGNMENT
ORDERING INFORMATION
e Device Package Shipping
Veel |: 1 16 :| Vee
— — MC10H106L CDIP-16 25 Units/Rail
Bout [_] 2 15[ ] Cour
Aout [ |3 ul ] o MC10H106P PDIP-16 25 Units/Rail
AN [ ] 4 13 ] o MC10H106FN | PLCC-20 46 Units/Ralil
an [ ]s 2] o
AN [ ul ] e
AN [ 7 o[ ] BN
Vee [] 8 o [ B

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H106

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 23 - 21 - 23 mA
linH Input Current High - 500 - 310 - 310 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.5 1.3 0.5 15 0.55 1.55 ns

ty Rise Time 0.5 17 0.5 1.8 0.55 1.9 ns

tf Fall Time 0.5 1.7 0.5 1.8 0.55 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H107

Triple 2-Input Exclusive OR/
Exclusive NOR Gate

The MC10H107 is a triple 2—input exclusive OR/NOR gate. This
MECL 10H part is a functional/pinout duplication of the standard ON Semiconductor
MECL 10K family part, with 100% improvement in propagation
delay, and no increase in power—supply current. http://onsemi.com

* Propagation Delay, 1.0 ns Typical
* Power Dissipation 35 mW/Gate Typical (same as MECL 10K) MARKING
* Improved Noise Margin 150 mV (Over Operating Voltage and DIAGRAMS
Temperature Range) 16
:  CDIP-16 FJ-D-D-D-D-D-D-D
¢ \oltage Compensated L SUEFIX MC10H107L
o _ i AWLYYWW
MECL 10K—Compatible CASE 620 OO
1

LOGIC DIAGRAM

4 ) o PDIP-16
: :[i E: 3 fW P SUFFIX

CASE 648

7 10 1

16

MC10H107P
o AWLYYWW

.ﬂ.ﬂ%ﬂ.ﬂ_
14 12 . g il
::)j 5: PLCC—20 4 10H107 P
15 13 FN SUFFIX 1 il
> CASE 775 g AWLYYWW f
Vcc1=PIN1
VCC2_= P”\ém A = Assembly Location
Veg=PIN WL = Wafer Lot
YY = Year
WW = Work Week
DIP

PIN ASSIGNMENT
ORDERING INFORMATION

Veel |: 1 ~ 16 :l Vee? Device Package Shipping
Aout [ ]2 5[] ow MC10H107L CDIP-16 25 Units/Rail
Aout []3 1 ] o MC10H107P PDIP-16 25 Units/Rail
Aan ] 4 13 [ ] cour MC10H107FN | PLCC-20 46 Units/Ralil
An [ ]5 12 ] Cour
e [ ]6 u [ ] Bour
Bin |: 7 10 :| Bout
vee [ |8 o[ ] B

*NC = No Connection

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H107

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 31 - 28 - 31 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 15 0.4 1.6 0.4 1.7 ns

tr Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns

tf Fall Time 0.5 1.5 0.5 1.6 0.5 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H109

Dual 4-5-Input OR/NOR

Gate

The MC10H109 is a dual 4-5-input OR/NOR gate. This MECL
10H part is a functional/pinout duplication of the standard MECL 10K
family part, with 100% improvement in propagation delay, and no

increase in power—supply current.
Propagation Delay, 1.0 ns Typical

Power Dissipation 35 mW/Gate Typical (same as MECL 10K)

Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

\Voltage Compensated
MECL 10K—Compatible

Pin assignment is for Dual-in—Line Package.

Veel
Aout
AouT
AIN
AN
AN
AN

VEE

LOGIC DIAGRAM

Vce1=PIN1
Vcc2 =PIN 16

VEE=PIN 8

DIP
PIN ASSIGNMENT

4

HiEIRINININIEIE

13
12
1

10

HiNININININI.

14
15

Vee
Bout
Bout
BIN
BIN
BIN
BIN
BIN

For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS

16

CDIP-16
L SUEEIX MC10H109L
CASE 620 AWLYYWW
1
16
PDIP-1
\N, o SUFFS( MC10H109P
AWLYYWW
CASE 648 o
1
1
.ﬂ.ﬂ%ﬂ.ﬂ_
PLCC-20 0 ]
i h
% FN SUFFIX g 1oH09
e CASE 775 g AWLYYWW g
A =Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H109L CDIP-16 25 Units/Rail
MC10H109P PDIP-16 25 Units/Rail
MC10H109FN PLCC-20 46 Units/Rail

Publication Order Number:

MC10H109/D




MC10H109

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 15 - 14 - 15 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 1.3 0.4 1.3 0.45 1.45 ns

tr Rise Time 0.5 2.0 0.5 2.1 0.5 2.2 ns

tf Fall Time 0.5 2.0 0.5 2.1 0.5 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H113

Quad Exclusive OR Gate

The MC10H113 is a Quad Exclusive OR Gate with an enable
common to all four gates. The outputs may be wire—ORed together to
perform a 4-bit comparison function (A = B). The enable is active

LOW.

* Propagation Delay, 1.3 ns Typical

* Power Dissipation 175 mW Typ/Pkg (No Load)

¢ Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

¢ \boltage Compensated

¢ MECL 10K-Compatible

LOGIC DIAGRAM

E 9
4
5 —2 TRUTH TABLE
IN | E |OUTPUT
L L|L L
LI HJL H
6 Hl L|L H
3
7 ::Da. ama:
X| X|H L
10 14
1
Vcc1=PIN1
Vce2 =PIN 16
VEE=PIN 8
12 | VEE
13
DIP
PIN ASSIGNMENT
U
veer [ 1 16 ] Veer
Aout []2 15[ ] pour
Bout [ |3 1| ] cour
AN ] 13 ] o
AN |: 5 12 :l DN
By [ 6 ul ] o
BN []7 10 ] on
Veg [ |8 9 | | ENABLE

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H113L
CASE 620 AWLYYWW
1
16
PDIP~16 MC10H113P
P SUFFIX AWLYYWW
CASE 648 o
1
1
.ﬂ.ﬂ%ﬂ.ﬂ_
PLCC—20 g 4
1 1]
% FNSUFFIX  d 1OHM3
> CASE 775 g AWLYYWW B
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H113L CDIP-16 25 Units/Rail
MC10H113P PDIP-16 25 Units/Rail
MC10H113FN PLCC-20 46 Units/Rall

Publication Order Number:
MC10H113/D




MC10H113

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 46 - 42 - 46 mA
linH Input Current High HA
Pins 5, 7, 11, 13 - 430 - 270 - 270
Pins 4, 6, 10, 12 - 510 - 320 - 320
Pin 9 - 1100 - 740 - 740
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.4 1.7 0.4 1.8 0.5 1.9
Enable 0.5 2.3 0.5 24 0.6 25
tr Rise Time 0.5 1.8 0.6 1.9 0.6 2.0 ns
tf Fall Time 0.5 1.8 0.6 1.9 0.6 2.0 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H115

Quad Line Receiver

The MC10H115 is a quad differential amplifier designed for use in
sensing differential signals over long lines. This 10H part is a
functional/ pinout duplication of the standard MECL 10K family part, ON Semiconductor
with 100% improvement in counting frequency and no increase in
power—supply current.

The base bias supply BB) is made available at Pin 9 to make the
device useful as a Schmitt trigger, or in other applications where a

http://onsemi.com

stable reference voltage is necessary. Active current sources provide MARKING
the MC10H115 with excellent common mode rejection. If any DIAGRAMS
amplifier in a package is not used, one input of that amplifier must be 16
::]Z?mrllg::lied to ¥B (Pin 9) to prevent upsetting the current source bias : ESDL'JZ-Flli MC10H115L
: CASE 620 AWLYYWW
* Propagation Delay, 1.0 ns Typical T
¢ Power Dissipation 110 mW Typ/Pkg (No Load)
16

¢ |Improved Noise Margin 150 mV (Over Operating Voltage and

PDIP-16
Temperature Range) F, P SUFFIX MC10H115P
* \bltage Compensated CASE 648 o AWLYYWW
¢ MECL 10K-Compatible 1
1
.n.n.an.n_
LOGIC DIAGRAM PLCC20 d h
_ q 10H115 P
4 mh *Vgp to be used to supply bias to the MC10H115 only and bypassed FN SUFFIX s 1]
5 2 (when used) with 0.01 pF to 0.1 pF capacitor to ground (0 V). Vg %}i CASE 775 g AWLYYWW P
can source < 1.0 mA. 1 1]
7 mh 3 The MC10H115 is designed to be used in sensing differential
6 signals over long lines. The bias supply (Vgg) is made available to bk
10 make the device useful as a Schmitt trigger, or in other applications
:l Sy where a stable reference voltage is necessary. _ .
u Active current sources provide these receivers with excellent A - Assembly Location
13 common-mode noise rejection. If any amplifier in a package is not WL = Wafer Lot
1 mh 15 used, one input of that amplifier must be connected to Vgg to YY = Year
| I 9 prevent unbalancing the current-source bias network. _
Vpp* The MC10H115 does not have internal-input pull- down WW = Work Week
resistors. This provides high impedance to the amplifier input and
Veep =Pinl facilitates differential connections.
Ve = Pin 16 Applications: 4
VEg=Ping + Low Level Receiver  + Voltage Level ORDERING INFORMATION
When input pin with bubble » Schmitt Trigger Interface
goes positive its respective Device Package Shipping
output pin with bubble goes
itive.
postve MC10H115L CDIP-16 25 Units/Rail
DIP MC10H115P PDIP-16 25 Units/Rail
PIN ASSIGNMENT MC10H115FN PLCC-20 46 Units/Rail
—\U
veer L]t 16 veer
rour ]2 15[ Dour
Boutr L3 W[ Cour
An []4 13 Dy
By Lf6 L[] c
v L7 0] Cn
Veg []8 9] ves
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 68 Publication Order Number:
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MAXIMUM RATINGS

MC10H115

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current — Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range -55to +150 °C
-55to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%) (Note 2.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 29 - 26 - 29 mA
linH Input Current High - 150 - 95 - 95 HA
IcBO Input Leakage Current - 15 - 1.0 - 1.0 MA
VBB Reference Voltage -1.38 -1.27 -1.35 -1.25 -1.31 -1.19 Vdc
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage (Note 1.) -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage (Note 1.) -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
VCMR Common Mode - - -2.85t0-0.8 - - Vdc
Range (Note 3.)
Vpp Input Sensitivity (Note 4.) - - 150 typ - - mVpp
AC PARAMETERS
thd Propagation Delay 0.4 1.3 0.4 1.3 0.45 1.45 ns
ty Rise Time 0.5 14 0.5 15 0.5 1.6 ns
tf Fall Time 0.5 14 0.5 15 0.5 1.6 ns

1. When Vg is used as the reference voltage.

2. Each MECL 10H series circuit has been designed to meet the specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is

maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

Differential input not to exceed 1.0 Vdc.
. 150 mvp_p differential input required to obtain full logic swing on output.
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MC10H116

Triple Line Receiver

The MC10H116 is a functional/pinout duplication of the MC10116,
with 100% improvement in propagation delay and no increase in

power—supply current. ' ON Semiconductor
* Propagation Delay, 1.0 ns Typical

¢ Power Dissipation 85 mW Typ/Pkg (same as MECL 10K) http://onsemi.com
¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range) MARKING
* \bltage Compensated DIAGRAMS
¢ MECL 10K-Compatible 16

CDIP-16
L SUFFIX MC10H116L
CASE 620 AWLYYWW

LOGIC DIAGRAM
OOoO0OO0d

4 jt 2
5 3 *Vpgp to be used to supply bias to the MC10H115 only and bypassed 1

(when used) with 0.01 pF to 0.1 uF capacitor to ground (0 V). Vg

9 6 can source < 1.0 mA.
: ﬂ g The MC10H115 is designed to be used in sensing differential 16
10 7 signals over long lines. The bias supply (Vgg) is made available to PDIP-16
1 1 make the device useful as a Schmitt trigger, or in other applications , - MC10H116P
m where a stable reference voltage is necessary. l" P SUFFIX
13 15 Active current sources provide these receivers with excellent o AWLYYWW
B > A : CASE 648
|_ 1 common-mode noise rejection. If any amplifier in a package is not
Vpp* used, one input of that amplifier must be connected to Vgg to 1
prevent unbalancing the current-source bias network. 1
Veep =Pinl The MC10H115 does not have internal-input pull- down
Ve = Pin 16 resistors. This provides high impedance to the amplifier input and
Vgg=Pin8 facilitates differential connections. PLCC-20 1 il
) . Applications: Q il
\gﬁ:’i?e 'Z%Lgs p;]gsmig + Low Level Receiver - Voltage Level FN SUFFIX g 10H116 il
is respective output * Schmitt Trigger Interface %hi CASE 775 4 AWLYYWW p
pin with bubble goes t p
positive. ey
A = Assembly Location
WL = Wafer Lot
YY = Year
DIP PIN ASSIGNMENT WW = Work Week
I: 1 16 :|
V V
e ce2 ORDERING INFORMATION
Aour L2 1501 cour
AouT []3 147 Cour Device Package Shipping
AN 4 13 . .
AN O -] CIN MC10H116L CDIP-16 25 Units/Rail
AN L5 12[]Cn
Bout 16 1] vgg MC10H116P PDIP-16 25 Units/Rail
B, 7 10 B
out L] By MCI10H116FN | PLCC—20 46 Units/Ralil
vee L]8  9[] B
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 70 Publication Order Number:
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MAXIMUM RATINGS

MC10H116

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range -55to +150 °C
-55to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%) (Note 2.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 23 - 21 - 23 mA
linH Input Current High - 150 - 95 - 95 HA
IcBO Input Leakage Current - 15 - 1.0 - 1.0 MA
VBB Reference Voltage -1.38 -1.27 -1.35 -1.25 -1.31 -1.19 Vdc
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage (Note 1.) -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage (Note 1.) -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
VCMR Common Mode - - -2.85t0-0.8 - - Vdc
Range (Note 4.)
Vpp Input Sensitivity (Note 3.) - - 150 typ - - mVpp
AC PARAMETERS
thd Propagation Delay 0.4 1.3 0.4 1.3 0.45 1.45 ns
ty Rise Time 0.5 15 0.5 1.6 0.5 17 ns
tf Fall Time 0.5 15 0.5 1.6 0.5 1.7 ns

1. When Vg is used as the reference voltage.

2. Each MECL 10H series circuit has been designed to meet the specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is

maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

Differential input not to exceed 1.0 Vdc.
. 150 mvp_p differential input required to obtain full logic swing on output.
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MC10H117

Dual 2-Wide 2-3-Input
OR-AND/OR-AND Gate

The MC10H117 dual 2-wide 2-3-input OR-AND/
OR-AND-Invert gate is a general purpose logic element designed for
use in data control, such as digital multiplexing or data distribution.
Pin 9 is common to both gates. This MECL 10H part is a
functional/pinout duplication of the standard MECL 10K family part,

ON Semiconductor

http://onsemi.com

with 100% improvement in propagation delay, and no increase in MARKING
power—supply current. DIAGRAMS
* Propagation Delay, 1.0 ns Typical 16
* Power Dissipation 100 mW/Gate Typical (same as MECL 10K) CDIP-16
_ _ _ L SUFFIX MC10H117L
¢ Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620 AWLYYWW
Temperature Range) CEEEEEEE
* \bltage Compensated
e MECL 10K—Compatible 16
LOGIC DIAGRAM PDIP-16 MC10H117P
P SUFFIX
4 CASE 6ag Lo AWLYYWW
5
3 1
1
6 2
7 PLCC-20 d 1on117 B
FN SUFFIX h h
9 e CASE 775 g AWLYYWW p
10 ==
n 14 A = Assembly Location
15 WL = Wafer Lot
12 YY = Year
13 WW = Work Week
Vce1=PIN1
Vce2 =PIN 16
VEE=PIN8 ORDERING INFORMATION
DIP Device Package Shipping
PIN ASS\'SNMENT MCI10H117L CDIP-16 25 Units/Rail
veer [ |1 16 [ ] vee MC10H117P PDIP-16 25 Units/Rail
Aour [] 2 15[ ] Bour MC10H117FN | PLCC-20 46 Units/Rail
Aout [] 3 14 [ ] Bout
AN [ 4 13 ] BN
a5 12| | Bln
rn [ u [ ] sy
A2IN |: 7 10 :l B2\
Vee [ |8 o | ] A2n, B2

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

[ Semiconductor Components Industries, LLC, 2000
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MC10H117

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current — 29 — 26 — 29 mA
linH Input Current High HA
Pins 4,5, 12, 13 — 465 — 275 — 275
Pins 6, 7, 10, 11 — 545 — 320 — 320
Pin9 — 710 — 415 — 415
linL Input Current Low 0.5 — 0.5 — 0.3 — HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
thd Propagation Delay 0.45 1.35 0.45 1.35 0.5 15 ns
tr Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns
tf Fall Time 0.5 1.5 0.5 1.6 0.5 1.7 ns

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H121

4-Wide OR-AND/OR-AND
Gate

The MC10H121 is a basic logic building block providing the
simultaneous OR—AND/OR-AND-Invert function, useful in data
control and digital multiplexing applications. This MECL 10H part is
a functional/pinout duplication of the standard MECL 10K family
part, with 100% improvement in propagation delay, and no increase in

ON Semiconductor

http://onsemi.com

power— supply current. MARKING
* Propagation Delay, 1.0 ns Typical DIAGRAMS
* Power Dissipation 100 mW/Gate Typical (same as MECL 10K) 16
¢ Improved Noise Margin 150 mV (Over Operating Voltage and ESDLPF‘Fllf( MC10H121L
Temperature Range) CASE 620 AWLYYWW
* \oltage Compensated Tuuuuuuu
* MECL 10K-Compatible
16
LOGIC DIAGRAM e MC10H121P
AWLYYWW
4 CASE 648 2
5 1
6 1
! Q 1]
PLCC-20
Q 1]
S FN SUFFIX g 10H12l
— ) s case77s  JAwLYvww g
10 K:
3 oo
1 _ .
A = Assembly Location
12 WL = Wafer Lot
13 YY = Year
14 WW = Work Week
15
Vcc1=PIN1
Ve = PIN 16 ORDERING INFORMATION
VEE=PINS Device Package Shipping
bIP MC10H121L CDIP-16 25 Units/Ralil
PIN ASSIGNMENT
U MC10H121P PDIP-16 25 Units/Rall
v 1 16 v,
cet [] [ ] vecz MC10H121FN PLCC-20 46 Units/Rail
rout [ | 2 15[ ] A
Aout [ |3 [ ] Ay
Ay [ 4 13 ] A
Ay [ s 2] AN
an [ s u [ ] A
mn [ 7 10| ] A2 A3
Vee [ |8 o [] A

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H121

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current — 29 — 26 — 29 mA
linH Input Current High HA
Pins 3,4,5,6,7,9
11,12, 13, 14, 15 — 500 — 295 — 295
Pin 10 — 610 — 360 — 360
linL Input Current Low 0.5 — 0.5 — 0.3 — HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Pin 10 Only 0.45 1.8 0.45 1.8 0.55 2.2
Exclude Pin 10 0.55 1.95 0.6 2.0 0.7 24
tr Rise Time 0.5 1.7 0.5 18 0.5 1.9 ns
tf Fall Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H123

Triple 4-3-3-Input Bus
Driver

The MC10H123 is a triple 4-3—-3—Input Bus Driver.

The MC10H123 consists of three NOR gates designed for bus ON Semiconductor
driving applications on card or between cards. Output low logic levels
are specified with | =—2.1 Vdc so that the bus may be terminated to http://onsemi.com
—2.0 Vdc. The gate output, when low, appears as a high impedance to
the bus, because the output emitter—followers of the MC10H123 are MARKING
“turned—off.” This eliminates discontinuities in the characteristic DIAGRAMS
impedance of the bus. 16

The VoH level is specified when driving a 25—ohm load terminated CDIP-16
L SUFEIX MC10H123L
CASE 620 AWLYYWW

to —2.0 Vdc, the equivalent of a 50—ohm bus terminated at both end{
Although 25 ohms is the lowest characteristic impedance that can b

: ' - | OOoOoOoOOo0d
driven by the MC10H123, higher impedance values may be used with 1
this part. A typical 50—ohm bus is shown in Figure 1. 16
* Propagation Delay, 1.5 ns Typical , PDIP—16
MC10H123P

¢ Improved Noise Margin 150 mV (Over Operating Voltage and fW P SUFFIX ALY YWW
O

Temperature Range) CASE 648
* \bltage Compensated !
. 1
¢ MECL 10K-Compatible
LOGIC DIAGRAM PLCC-20 ; 2
0 10H123 P
4 FN SUFFIX 1 il
: > case77s  JAwLYvww g
3
6 1=3—a—1—1—
7
A = Assembly Location
9 WL = Wafer Lot
10 ) YY = Year
WW = Work Week
1 Vcc1=PIN1
Vccz =PIN 16
VEE=PIN8
12 ORDERING INFORMATION
13 15 Device Package Shipping
14 MC10H123L CDIP-16 25 Units/Rail
DIP PIN ASSIGNMENT MC10H123P PDIP-16 25 Units/Rail
\\
veer [ ] 1 16 [ ] veer MC10H123FN | PLCC-20 46 Units/Rail
Bout [_] 2 15| ] Cour
Aout |3 | ] cn
AN |: 4 13 :l CIN
an [ s 2] o
an [ ] e ul ] B
an [ ]7 10[ ] BN
Vee [ 9 [ ] e
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 76 Publication Order Number:
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MC10H123

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current — 60 — 56 — 60 mA
linH Input Current High — 495 — 310 — 310 HA
linL Input Current Low 0.5 — 0.5 — 0.3 — MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -2.1 -2.03 -2.1 —2.03 -2.1 -2.03 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.7 15 0.7 1.6 0.7 1.7 ns

tr Rise Time 0.7 1.6 0.7 1.7 0.7 1.8 ns

tf Fall Time 0.7 1.6 0.7 1.7 0.7 1.8 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.1 volts.

FIGURE 1 — 50-OHM BUS DRIVER (25-OHM LOAD)

1/3MC10H123 1/3MC10H123 1/3MC10H123
Z0=500Q
50Q 50Q
2.0 -2.0
VDC RECEIVERS (MECL GATES) VvDC
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MC10H124

Quad TTL-to-MECL
Translator With TTL Strobe
Input

The MC10H124 is a quad translator for interfacing data and control
signals between a saturated logic section and the MECL section of http://onsemi.com
digital systems. The 10H part is a functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement in

ON Semiconductor

] tion del d . . | t MARKING
propaga |0n_ elay, and no mcrea_se in power—supply current. DIAGRAMS
¢ Propagation Delay, 1.5 ns Typical 16
¢ Improved Noise Margin 150 mV (Over Operating Voltage and CDIP-16

Temperature Range) L SUFFIX MC10H124L
CASE 620 AWLYYWW
¢ \ltage Compensated OO0
* MECL 10K—Compatible 1
16

LOGIC DIAGRAM

PDIP-16
P SUFFIX MC10H124P
6 2 -
i e :
. Q 1]
PLEC—20 g 10H124 P
10 FN SUFFIX q h
o : | E 12 > CASE77S  JAWLYYWW
15
1 — 13
14 A =Assembly Location

WL = Wafer Lot
YY =Year
WW = Work Week

GND = PIN 16
Vee (+5.0VDC)= PIN 9
VEE (-5.2VDC)= PIN 8

DIP

PIN ASSIGNMENT ORDERING INFORMATION

\J Device Package Shipping
Bour [ 1 16 ] GND MC10H124L CDIP-16 25 Units/Rail
A 2 15 C
our [] [ ] Cour MC10H124P PDIP-16 25 Units/Rail
Bout 3 14 Dout
|: :l MC10H124FN PLCC-20 46 Units/Rall
Aout [ 4 13| ] Pout
AN ] s 12| ] Cout
COMMON
6 11 D
sTROBE [ ] ow
BIN |: 7 10 :l CIN
vee [ |8 9 [ ] vec
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 78 Publication Order Number:
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MC10H124

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc =5.0V) -8.0to 0 Vdc
Vce Power Supply (VEg =-5.2V) 0to+7.0 Vdc

W Input Voltage (Vcc =5.0V) TTL 0toVce Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic 55 to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 5%, Vcc = 5.0 V + 5.0%)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
e Negative Power — 72 — 66 — 72 mA
Supply Drain
Current
IccH Positive Power Supply — 16 — 16 — 18 mA
lccL Drain Current _ 25 _ 25 _ 25 mA
IR Reverse Current HA
Pin 6 — 200 — 200 — 200
Pin 7 — 50 — 50 — 50
= Forward Current mA
Pin 6 — -12.8 — -12.8 — -12.8
Pin 7 — -3.2 — -3.2 — -3.2
V(BR)in Input Breakdown 55 — 55 — 55 — Vdc
Voltage
V| Input Clamp Voltage — -1.5 — -15 — -1.5 Vdc
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage 2.0 — 2.0 — 2.0 — Vdc
VL Low Input Voltage — 0.8 — 0.8 — 0.8 Vdc

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—-ohm resistor to —2.0 volts.

ELECTRICAL CHARACTERISTICS (VEg =-5.2V #5%, Vcc = 5.0 V £5.0%)

0° 25° 75°
Symbol Characteristic Min Max Min | Max Min Max Unit
AC PARAMETERS
thd Propagation Delay 0.55 2.25 0.55 2.4 0.85 2.95 ns
ty Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns
tf Fall Time 0.5 15 0.5 1.6 0.5 1.7 ns

APPLICATIONS INFORMATION

The MC10H124 has TTL—compatible inputs and MECL  An advantage of this device is that TTL—level information
complementary open—emitter outputs that allow use as arcan be transmitted differentially, via balanced twisted pair
inverting/non—inverting translator or as a differential line lines, to MECL equipment, where the signal can be received
driver. When the common strobe input is at the low—logic by the MC10H115 or MC10H116 differential line receivers.
level, it forces all true outputs to a MECL low—logic state The power supply requirements are ground, +5.0 volts, and
and all inverting outputs to a MECL high—logic state. -5.2 volts.
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MC10H125
Quad MECL-to-TTL

Translator

The MC10H125 is a quad translator for interfacing data and control
signals between the MECL section and saturated logic section of ON Semiconductor
digital systems. The 10H part is a functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement in http://onsemi.com
propagation delay, and no increase in power—supply current.

Outputs of unused translators will go to low state when their inputs MARKING
are left open. DIAGRAMS
* Propagation Delay, 2.5 ns Typical 16

* \bltage Compensated

¢ Improved Noise Margin 150 mV

(Over Operating Voltage and Temperature Range)
MECL 10K—Compatible

CDIP-16
L SUFFIX MC10H125L
CASE 620 AWLYYWW

M
1

16

PDIP-16
P SUFFIX
CASE 648

LOGIC DIAGRAM MC10H125P

o AWLYYWW

~N o w N
~
[y

PLCC-20 g 4
10 j>; 1 FN SUFFIX q 10H125 g
11 > CASE 775 g AWLYYWW g
14 Toooo
5 13
l— 1 A = Assembly Location
VBB* WL = Wafer Lot
GND = PIN 16 YY = Yeark )
Ve (+5.0 VDC)= PIN 9 WW = Work Wee
VEE (-5.2VDC) = PIN 8
*Vpgpg to be used to supply bias to the MC10H125
only and bypassed (when used) with 0.01 pF to ORDERING INFORMATION
0.1 pF capacitor to ground (0 V). Vgg can source < 1.0 mA.
Device Package Shipping
DIP PIN ASSIGNMENT MC10H125L CDIP-16 25 Units/Ralil
N\ ] ]
ves [ |1 16 [ ] GND MC10H125P PDIP-16 25 Units/Rail
An [ ]2 15[ ] ow MC10H125FN | PLCC-20 46 Units/Ralil
An [ 3 14| ] b
Aout |4 13| ] Dout
Bour [ |5 12 [ ] Cour
Bn [ 6 ul] cw
BIN |: 7 10 :l CIN
vee [ | 8 9 [] vec
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 80 Publication Order Number:
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MC10H125

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc =5.0V) -8.0to 0 Vdc
Vce Power Supply (VEg =-5.2V) 0to+7.0 Vdc

\ Input Voltage (Vcc =5.0V) 0to VEg Vdc
Ta Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%; Vcc =5.0 V £ 5.0 %) (See Note)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Negative Power — 44 — 40 — 44 mA
Supply Drain
Current
IccH Positive Power Supply — 63 — 63 — 63 mA
lccL Drain Current — 40 — 40 — 40 mA
linH Input Current — 225 — 145 — 145 HA
IcBO Input Leakage Current — 15 — 1.0 — 1.0 HA
VOH High Output Voltage 25 — 25 — 25 — Vdc
loq=-1.0mA
VoL Low Output Voltage — 0.5 — 0.5 — 0.5 Vdc
loL =+20 mA
VIH High Input Voltage(1) -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage(1) -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
los Short Circuit Current 60 150 60 150 50 150 mA
VBB Reference Voltage -1.38 -1.27 -1.35 -1.25 -1.31 -1.19 Vdc
VCMR Common Mode — — —2.85t0 +0.3 \%
Range (3)
Typical
Vpp Input Sensitivity (4) 150 mV
AC PARAMETERS
thd Propagation Delay 0.8 3.3 0.85 3.35 0.9 3.4 ns
t Rise Time(5) 0.3 1.2 0.3 1.2 0.3 1.2 ns
tf Fall Time(5) 0.3 1.2 0.3 1.2 0.3 1.2 ns

1. When Vgp is used as the reference voltage.

2. Each MECL 10H series circuit has been designed to meet the specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained.

3. Differential input not to exceed 1.0 Vdc.
4. 150 mVp_p differential input required to obtain full logic swing on output.
5. 1.0 Vto 2.0 V w/25 pF into 500 Q.

APPLICATION INFORMATION

The MC10H125 incorporates differential inputs and An advantage of this device is that MECL-level
Schottky TTL “totem pole” outputs. Differential inputs information can be received, via balanced twisted pair lines,
allow for use as an inverting/non—inverting translator or as in the TTL equipment. This isolates the MECL—logic from
a differential line receiver. Thepg reference voltage is  the noisy TTL environment. Power supply requirements are
available on Pin 1 for use in single—ended input biasing. Theground, +5.0 volts and —5.2 volts.
outputs of the MC10H125 go to a low-logic level whenever
the inputs are left floating, and a high—logic output level is
achieved with a minimum input level of 150 m\p
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MC10H130
Dual Latch

The MC10H130 is a MECL 10H part which is a functional/pinout
duplication of the standard MECL 10K family part, with 100%
improvement in clock speed and propagation delay and no increase in
power—supply current.

* Propagation Delay, 1.0 ns Typical
* Power Dissipation, 155 mW Typical
¢ Improved Noise Margin 150 mV (Over Operating Voltage and MARKING

Temperature Range) DIAGRAMS

* \oltage Compensated 16

ON Semiconductor

http://onsemi.com

¢ MECL 10K-Compatible CDIP-16
LSUFFIX 5 Ll vvww
LOGIC DIAGRAM CASE620 oo
S —v 1
DL 7 — =~ QL M>—2 16
CE1 6 PDIP-16
__:D - b SUREIX MC10H130P
11—
Q CASE 648 o AWLYYWW
Rl 4 —4 Vcc1=PIN1 1
c 9 —o Vcc2 =PIN 16 1
R2 13 y VEE=PIN8
PLCC-20 g 4
i h
Q1 D FN SUFFIX g 10H130
_ > i h
CE2 11 —:D . CASE 775 g AWEYYWW
D210 ——— Q2 M>—o 15 oo
52 12 4 A = Assembly Location
TRUTH TABLE WL = Wafer Lot
D c CE Qn+1 YY = Year
L L L L WW = Work Week
H L L H
X L H Qn
X H L Qn ORDERING INFORMATION
X H H Qn
Device Package Shipping
DIP PIN ASSIGNMENT MC10H130L CDIP-16 25 Units/Rail
E_U_:l —. nits/Rail
V 1 16 V,
cel ce2 MC10H130P PDIP-16 25 Units/Rail
QL []2 15[] @2
ot []3 1] 02 MC10H130FN PLCC-20 46 Units/Rail
R1 [ |4 13[] Rr2
st []s 2] s2
Ce1 []6 unl] Cg
b1 [ |7 0[] b2
Veg [ 8 9| ]¢C

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

Publication Order Number:
MC10H130/D
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MC10H130

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 38 - 35 - 38 mA
linH Input Current High HA
Pins 6, 11 - 468 - 275 - 275
Pins 7,9, 10 - 545 - 320 - 320
Pins 4, 5, 12, 13 - 434 - 255 - 255
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.4 1.6 0.4 17 0.4 1.8
Set, Reset 0.6 1.7 0.7 18 0.8 1.9
Clock, CE 0.5 1.6 0.5 17 0.6 1.8
tr Rise Time 0.5 1.6 0.5 17 0.5 1.8 ns
tf Fall Time 0.5 1.6 0.5 1.7 0.5 1.8 ns
tset Set-up Time 2.2 - 2.2 - 22 - ns
thold Hold Time 0.7 - 0.7 - 0.7 - ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

APPLICATION INFORMATION

The MC10H130 is a clocked dual D type latch. Each latch positive transition of the clock. While the clock is in the high
may be clocked separately by holding the common state, a change in the information present at the data inputs
clock in the low state, and using the clock enable inputs forwill not affect the output information.
the clocking function. If the common clock is to be used to  The set and reset inputs do not override the clock and D
clock the latch, the clock enable (OBputs must be in the  inputs. They are effective only when eitheolCCEor both
low state. In this mode, the enable inputs perform the are high.
function of controlling the common clock (C)

Any change at the D input will be reflected at the output
while the clock is low. The outputs are latched on the
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MC10H131

Dual D Type Master-Slave

Flip-Flop

The MC10H131 is a MECL 10H part which is a functional/pinout
duplication of the standard MECL 10K family part, with 100%

ON Semiconductor

improvement in clock speed and propagation delay and no increase in

power—supply current.
* Propagation Delay, 1.0 ns Typical
¢ Power Dissipation, 235 mW Typical

¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
¢ \oltage Compensated
¢ MECL 10K-Compatible

LOGIC DIAGRAM

SlE—y

DL 7 — QL — 2
QL p— 3
RL 4 —4 Vee1=PINL
Cc9 —9® Vccz = PIN 16
R2 13 _—y VEg=PIN8
Q2 1

CE2 11

D2 10 ——— Q2 —> 15

S2 12

RS TRUTH TABLE CLOCKED TRUTH TABLE

R S Qn+1 c D Qn+1
L L Qn L X Qn
L H H H L L
H L L H H H
H H N.D. C=CE+C¢
N.D. = Not Defined A clock H is a clock transition

from a low to a high state.

DIP
PIN ASSIGNMENT
— U
veer Lf1  16[] veer
QL []2 151 Q2
oL []3 ul] @
R1 [ |4 13] rR2
st []5 122] s2
Cer []6 u[]Cp
b1 []7 0[] b2
vee []8 o[ cc

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS
16
CDIP-16
L SUFFIX MC10H131L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H131P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H131 il
> CASE 775 g AWLYYWwW B
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H131L CDIP-16 25 Units/Rail
MC10H131P PDIP-16 25 Units/Rail
MC10H131FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H131/D




MC10H131

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 62 - 56 - 62 mA
linH Input Current High HA
Pins 6, 11 - 530 - 310 - 310
Pin 9 - 660 - 390 - 390
Pins 7, 10 - 485 - 285 - 285
Pins 4, 5, 12, 13 - 790 - 465 - 465
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Clock, CE 0.8 1.6 0.8 17 0.8 1.8
Set, Reset 0.6 1.6 0.7 1.7 0.7 1.8
tr Rise Time 0.6 2.0 0.6 2.0 0.6 2.2 ns
tf Fall Time 0.6 2.0 0.6 2.0 0.6 2.2 ns
tset Set-up Time 0.7 - 0.7 - 0.7 - ns
thold Hold Time 0.8 - 0.8 - 0.8 - ns
ftog Toggle Frequency 250 - 250 - 250 - MHz

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fom is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

APPLICATION INFORMATION

The MC10H131 is a dual master—slave type D flip—flop.  In this case, the enable inputs perform the function of
Asynchronous Set (S) and Reset (R) override Clog (C controlling the common clock.
and Clock Enable (OEinputs. Each flip—flop may be The output states of the flip—flop change on the positive
clocked separately by holding the common clock in the newtransition of the clock. A change in the information present
low state and using the enable inputs for the clocking at the data (D) input will not affect the output information at
function. If the common clock is to be used to clock the any other time due to master slave construction.
flip—flop, the Clock Enable inputs must be in the low state.
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MC10H135

Dual J-K Master-Slave
Flip-Flop

The MC10H135 is a dual J-K master—slave flip—flop. The device is
provided with an asynchronous set(s) and reset(R). These set and reset

inputs overide the clock.

A common clock is provided with separateKJinputs. When the
clock is static, the Jiputs do not effect the output. The output states

of the flip flop change on the positive transition of the clock.

Propagation delay, 1.5 ns Typical

Power Dissipation, 280 mW Typical/Pkg. (No Load)

ftog 250 MHz Max

Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

\oltage Compensated

MECL 10K—Compatible

LOGIC DIAGRAM

e b RS TRUTH TABLE
17— QL— 2 R S |Qn+1
L L Qn
Kl 6 L _ L u N
Qlf>— 3 y A "
e 4 veer = e H| W | o
co—e Veeo = PIN16 N.D. = Not Defined
s212 4 VEg = PIN8 CLOCK J-K TRUTH TABLE*
J K Qn+1
3 -
J2 10 ; Q2 15 - - o
H L L
K2 11— Q2 pm 14 " ' -
R2 13 1 H H Qn

*Qutput states change on
positive transition of clock
for J-K input condition
present.

DIP
PIN ASSIGNMENT
— U
veer L] 1 16 veeo
QL [|2 151 Q2
Q1 []3 141] Q2
R1 [ |4 13 ] RrR2
S 2] 2
Kt []6 1n] ke
a7 0[]
Veg [ 8 9 ]c

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page
18.
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MARKING
DIAGRAMS
16
CDIP-16
L SUFFIX MC10H135L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H135P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H135 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H135L CDIP-16 25 Units/Rail
MC10H135P PDIP-16 25 Units/Rail
MC10H135FN PLCC-20 46 Units/Rall

Publication Order Number:
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MC10H135

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 75 - 68 - 75 mA
linH Input Current High HA
Pins 6, 7, 10, 11 - 460 - 285 — 285
Pins 4,5, 12,13 - 800 - 500 - 500
Pin9 - 675 - 420 - 420
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay 0.7 2.6 0.7 2.6 0.7 2.6 ns
Set, Reset, Clock
tr Rise Time 0.7 2.2 0.7 2.2 0.7 2.2 ns
tf Fall Time 0.7 2.2 0.7 2.2 0.7 2.2 ns
tset Set-up Time 15 - 15 - 15 - ns
thold Hold Time 1.0 - 1.0 - 1.0 - ns
ftog Toggle Frequency 250 - 250 - 250 - MHz

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H136

Universal Hexadecimal

The MC10H136 is a high speed synchronous hexadecimal counter.
This 10H part is a functional/pinout duplication of the standard MECL ON Semiconductor
10K family part, with 100% improvement in counting frequency and
no increase in power-supply current. http://onsemi.com
* Counting Frequency, 250 MHz Minimum
e Power Dissipation, 625 mW Typical MARKING
¢ |Improved Noise Margin 150 mV DIAGRAMS
(Over Operating Voltage and Temperature Range) 16
CDIP-16
¢ \oltage Compensated L SUFEIX IIS MC10H136L
; AWLYYWW
[ ] -
MECL 10K-Compatible CASE 620 AL
1
FUNCTION SELECT TABLE
CIN|s1]|s2 Operating Mode 16
X | L | L | Preset(Program) PDIP-16 MC10H136P
L L H Increment (Count Up) EASSUEngll)é o AWLYYWW
H L H Hold Count
L H L Decrement (Count Down) 1
H H L Hold Count !
X H H Hold (Stop Count) . i h
PLCC-20 d 10H136 P
SEQUENTIAL TRUTH TABLE * FN SUFFIX i 1]
INPUTS OUTPUTS %Ili CASE 775 E AWLYYWW ;
s1|s2|po|p1[D2| D3 C?T:'Y Clockl 5ol01] 02| 03 CaTrthy oo
LfL|yL|L|JH|H X H LIL|H|H L
LIH|XX, XX L | B [H|{L[H]H[ H _ '
ClalxIxIxtx] Clulilalulul o A = Assembly Location
Lir]x]x] x| x| v | v |n|u|nu]n] L WL = Wafer Lot
LIn [ XTXTxTxT wH L IHlnlHTH] H YY =Year
Lin]xIxI x| x| H HlHlHlHIH] H WW = Work Week
HIH| XXX [ X[ x [ v [H|[H]H|[H] H
clerlrffef x [ fHfufef] L
HILIX|X|X]| X L H L{H|L|L H
Hfcx|x|[x]x] v | v |Hfc]e]e] H ORDERING INFORMATION
HILIX|X|X]| X L H LjLyLy|tL L
HILIXfX)X) X)L | H JHJHJH|H] H Device Package Shipping
* Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
** A clock H is defined as a clock input transition from a low to a high logic level. MC10H136L CDIP-16 25 Units/Rail
DIP PIN ASSIGNMENT MC10H136P PDIP-16 25 Units/Rail
—
veer 11 16 ] veer MC10H136FN | PLCC—20 | 46 Units/Rail
Q []2 5[] Q1
e []3 1]«
Cout L ]4 13[] cLock
D3 [ |5 12 oo
D2 [ |6 1] o
s2 []7 0] ¢y
VEg [ |8 9] st
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 88 Publication Order Number:
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MC10H136

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic —-55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 165 - 150 - 165 mA
linH Input Current High MA
Pins 5, 6, 11, 12, 13 - 430 - 275 - 275
Pin 9 - 670 - 420 - 420
Pin 7 - 535 - 335 - 335
Pin 10 - 380 - 240 - 240
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Clock to Q 0.7 2.3 0.7 24 0.7 25
Clock to Carry Out 1.0 4.8 1.0 4.9 1.0 5.0
Carry in to Carry
out 0.7 25 0.7 2.6 0.7 2.7
tset Set-up Time ns
Data (DO to C) 2.0 - 2.0 - 2.0 -
Select (S to C) 3.5 - 35 - 35 -
Carry In (Cj to C) 20 - 2.0 - 20 -
(Cto Cip) 0 - 0 - 0 -
thold Hold Time ns
Data (C to DO) 0 - 0 - 0 -
Select (Cto S) -0.5 - -0.5 - -0.5 -
Carry In (C to Cjp) 0 - 0 - 0 -
(Cinto C) 2.2 - 2.2 - 2.2 -
feount Counting Frequency 250 - 250 - 250 - MHz
tr Rise Time 0.5 2.3 0.5 2.4 0.5 2.5 ns
tf Fall Time 0.5 2.3 0.5 24 0.5 25 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50-ohm resistor to —2.0 volts.
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MC10H136

LOGIC DIAGRAM

h %J |
s2 7
Carry In 'y ®
10 @
- wle {7 qle T @le T @le
T 17 — %
e T_ o T Lox]
7 & ¢ 7 TTR
I | I It
Clock L ‘ ‘
) Q Q Q Q
Veep = Pinl
Veeo = Pin16
Ve =Pin8
@
12 14 1 15 6 2 5 3 4
DO Qo D1 Q1 D2 Q D3 Q3 Carry Out

NOTE: FLIP-FLOPS WILL TOGGLE WHEN ALL T INPUTS ARE LOW.

APPLICATION INFORMATION

The MC10H136 is a high speed synchronous counter that The S1, S2, control lines determine the operating modes
operates at 250 MHz. Counter operating modes includeofthe counter. In the pre-set mode, a clock pulse is necessary
count up, count down, pre-set and hold count. This deviceto load the counter with the information present on the data
allows the designer to use one basic counter for manyinputs (DO, D1, D2, and D3). Carry out goes low on the
applications. terminal count or when the counter is being pre-set.

http://onsemi.com
90



MC10H141

Four-Bit Universal Shift

Register

The MC10H141 is a four—bit universal shift register. This device is a
functional/pinout duplication of the standard MECL 10K part with

ON Semiconductor

100% improvement in propagation delay and operation frequency and
no increase in power supply current.

* Shift frequency, 250 MHz Min

¢ Power Dissipation, 425 mW Typical

¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

¢ \oltage Compe

nsated

¢ MECL 10K-Compatible

TRUTH TABLE

SELECT OUTPUTS
OPERATING
Si|s2 MODE  [Q0p + 1|Q1n +1|Q2n + 1| Q3n + 1
L | L |Parallel Entry] DO D1 D2 D3
L | H | shift Right* | Q1, Q2, Q3, DR
H| L[| Shift Left DL Q0 Ql, Q2,
H | H| Stop Shift Q0 Qlp Q2, 32,

* Qutputs as exist after pulse appears at “C” input with
input conditions as shown (Pulse Positive transition of

Veez
Q1
Q0
DL
DO
D1

S1

clock input).
DIP

PIN ASSIGNMENT
veer [ ]t ~ 16
@[ ]2 15
B[ ]3 14
c[ ] 13
bR [ |5 12
b3 [ |e 1
s2 [ |7 10
vee [ |8 9

HiNNINININIn.

D2

Pin assignment is for Dual-in—Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 7
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H141L
CASE 620 AWLYYWW

M
1

16

PDIP-16
P SUFEIX MC10H141P
CASE 648 o AWLYYWW
1
1
PLCC-20 g 1
[ h
FNSUFFIXx ¢ toH4L
> CASE 775 g AWLYYWwW B
A = Assembly Location
WL = Wafer Lot
YY =Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10H141L CDIP-16 25 Units/Rall
MC10H141P PDIP-16 25 Units/Rail
MC10H141FN PLCC-20 46 Units/Rail

Publication Order Number:
MC10H141/D




MC10H141

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%, See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 112 - 102 - 112 mA
linH Input Current High HA
Pins 5,6,9,11,12,13 - 405 - 255 - 255
Pins 7,10 - 416 - 260 - 260
Pin 4 - 510 - 320 - 320
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
thd Propagation Delay 1.0 2.0 1.0 2.0 11 2.1 ns
thold Hold Time — 1.0 - 1.0 - 1.0 - ns
Data, Select
tset Set-up Time ns
Data 15 - 15 - 15 -
Select 3.0 - 3.0 - 3.0 -
tr Rise Time 0.5 2.4 0.5 24 0.5 24 ns
tf Fall Time 0.5 2.4 0.5 24 0.5 24 ns
fshift Shift Frequency 250 - 250 - 250 - MHz

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fom is
maintained. Outputs are terminated through a 50 ohm resistor to —2.0 volts.
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MC10H141

LOGIC DIAGRAM

D3
I PARALLEL ENTER

S1 —
10F4

DECODER

S2 —

SHIFT RIGHT

DR
SHIFT LEFT

=
I
=

S

LRt M i>f LR

DL

HOLD

o
5.
=
S

Y Y N

Q3 Q2 Q1 Qo0
Veer = PINL
Scc2 = PIN16
VEE = PIN8

APPLICATION INFORMATION

The MC10H141 is a four—bit universal shift register information on the positive edge of the clock. The four
which performs shift left, or shift right, serial/parallel in, and operations are stop shift, shift left, shift right, and parallel
serial/parallel out operations with no external gating. Inputs entry of data. The other six inputs are all data type inputs;
S1 and S2 control the four possible operations of the registefour for parallel entry data, and one for shifting in from the
without external gating of the clock. The flip—flops shift left (DL) and one for shifting in from the right (DR).

http://onsemi.com
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MC10H158

Quad 2-Input Multiplexer

(

Non-Inverting)

The MC10H158 is a quad two channel multiplexer with common
input select. A “high” level select enables input D00, D10, D20 and
D30 and a “low” level select enables input D01, D11, D21 and D31.
This MECL 10H part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in propagation delay

and no increase in power—supply current.

Propagation Delay, 1.5 ns Typical

Power Dissipation, 197 mW Typical

Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

\Voltage Compensated

MECL 10K—Compatible

TRUTH TABLE

Select DO D1 Q
L X L L
L X H H
H L X L
H H X H
DIP
PIN ASSIGNMENT
Y
o []1 16 ] vee
a [ ]2 15 ] @
pu [ |3 u[ ] s
D10 [ |4 13 ] D20
por [ |5 12 [ ] pat
poo [ |6 u [ ] opso
Ne [ ]7 10[ ] a1
vee [ |8 o [ ] seLect

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

[ Semiconductor Components Industries, LLC, 2000 94
March, 2000 — Rev. 6
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H158L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H158P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H158 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H158L CDIP-16 25 Units/Rail
MC10H158P PDIP-16 25 Units/Rail
MC10H158FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H158/D




MC10H158

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 53 - 48 - 53 mA
linH Input Current High HA
Pin 9 - 475 - 295 - 295
Pins 3-6 and 10-13 - 515 - 320 - 320
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.5 1.9 0.5 1.9 0.5 2.0
Select 1.0 2.9 1.0 2.9 1.0 2.9
tr Rise Time 0.7 2.2 0.7 2.2 0.7 2.2 ns
tf Fall Time 0.7 2.2 0.7 2.2 0.7 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

LOGIC DIAGRAM

SELECT 9

D01 5
1 Q0

D00 6

D11 3
2 01

D10 4

D21 12
15 Q2

D20 13

D31 10

14 Q3

D30 11

Vcc =PIN 16
VEg=PIN8

http://onsemi.com
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MC10H159

Quad 2-Input Multiplexer

(Inverting)

The MC10H159 is a quad 2—input multiplexer with enable. This
MECL 10H part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in propagation delay

and no increase in power—supply current.

* Propagation Delay, 1.5 ns Typical

* Power Dissipation, 218 mW Typical

* Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

* \bltage Compensated

¢ MECL 10K-Compatible

TRUTH TABLE

Enable | Select DO D1 Q
L L X L H
L L X H L
L H L X H
L H H X L
H X X X L

DIP

PIN ASSIGNMENT

o N\
[ ] 16 [ ] vec
a ] ;5[ ] Q2
ou [ |3 [ ] e
b1 [ |4 13[ ] Dp20
por [ |5 12| ] b2
oo [ |6 1| ] o3

ENABLE [ | 7 10| ] pa1

vee [ |8 9 | ] seLeCT

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

00 Semiconductor Components Industries, LLC, 2000 96
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H159L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H159P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H159 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H159L CDIP-16 25 Units/Rail
MC10H159P PDIP-16 25 Units/Rail
MC10H159FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H159/D




MC10H159

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 58 - 53 - 58 mA
linH Input Current High HA
Pin 9 - 475 - 295 - 295
Pins 3—-7 and 10-13 - 515 - 320 - 320
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.5 2.2 0.5 2.2 0.5 2.2
Select 1.0 3.2 1.0 3.2 1.0 3.2
Enable 1.0 3.2 1.0 3.2 1.0 3.2
tr Rise Time 0.5 2.2 0.5 2.2 0.5 2.2 ns
tf Fall Time 0.5 2.2 0.5 2.2 0.5 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

http://onsemi.com
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MC10H159

APPLICATION INFORMATION

The MC10H159 is a quad two channel multiplexer with 0, D2 0, and D3 0. A low (L) level enables data inputs DO
enable. It incorporates common enable and common datd, D1 1, D2 1, and D3 1. Any change on the data inputs will
selectinputs. The select input determines which data inputde reflected at the outputs while the enable is low. Input
are enabled. A high (H) level enables data inputs DO 0, D1levels are inverted at the output.

LOGIC DIAGRAM

SELECT9 AD_
D015 —
1 Q0
D00 6 —'~D_r
D11 3 —':D—L
ENABLE 7
D21 12 —':D—L
D20 13 __D—r
D31 10 ——:D—L
14 Q3
D30 11
Ve PIN 16
VEg PIN 8

http://onsemi.com
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MC10H160

12-Bit Parity
Generator-Checker

The MC10H160 is a 12-bit parity generator—checker. The output
goes high when an odd number of inputs are high providing the odd ON Semiconductor
parity function. Unconnected inputs are pulled to a logic low allowing
parity detection and generation for less than 12 bits. The MC10H160 http://onsemi.com
is a functional pin duplication of the standard 10K family part with
100% improvement in propagation delay and no increase in MARKING
power—supply current. DIAGRAMS
* Propagation Delay, 2.5 ns Typical 16

¢ Power Dissipation, 320 mW Typical CDIP-16
L SUEFIX MC10H160L
CASE 620 AWLYYWW

¢ Improved Noise Margin 150 mV

(Over Operating Voltage and Temperature Range) CEEEEEEE
* \bltage Compensated
. 16

MECL 10K—Compatible

PDIP-16
P SUFFIX MC10H160P
LOGIC DIAGRAM CASE 648 o AWLYYWW
3 Vce1=PIN1 1
4 Vce2 =PIN 16 1
5 VEE=PIN8 TRUTH TABLE ; !
6 INPUT | OUTPUT PLCC-20 d 10H160 P
7 Sum of %1] FN SUFFIX 1 il
9 9 High Level Pin 2 = CASE 775 g AWLYYWW h
10 Inputs —
11 Even Low
12 Odd High A = Assembly Location
13 WL = Wafer Lot
14 YY = Year
15 WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
j Device Package Shipping
veer [t 16 | veeo
MC10H160L DIP-1 2 its/Ralil
ouT [ 2 15 :l INL2 C10H160 C 6 5 Units/Rai
IN1 |: 3 14 :l IN11 MC10H160P PDIP-16 25 Units/Rail
N2 [ ]4 13 ] 10 MC10H160FN | PLCC-20 46 Units/Rail
N3 [ |5 12[] N9
N4 [ |6 1] ] N8
INs [ |7 0] ] N7
Veg [ |8 9| ] IN6
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 99 Publication Order Number:
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MC10H160

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 88 - 78 - 88 mA
linH Input Current High HA
Pins 3,5,7,10,12,14 - 391 - 246 - 246
Pins 4,6,9,11,13,15 - 457 - 285 - 285
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 1.1 3.1 11 3.3 1.2 35 ns

tr Rise Time 0.55 15 0.55 1.6 0.75 1.7 ns

tf Fall Time 0.55 15 0.55 1.6 0.75 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H161

Binary to 1-8 Decoder
(Low)

The MC10H161 provides parallel decoding of a three bit binary

word to one of eight lines. The MC10H161 is useful in high—speed ON Semiconductor
multiplexer/demultiplexer applications.
The MC10H161 is designed to decode a three bit input word to one http://onsemi.com
of eight output lines. The MC10H161 output will be low when
selected while all other output are high. The enable inputs, when either MARKING
or both are high, force all outputs high. DIAGRAMS
The MC10H161 is a true parallel decoder. This eliminates unequal 16

parallel path delay times found in other decoder designs. These
devices are ideally suited for multiplexer/demultiplexer applications.

* Propagation Delay, 1.0 ns Typical
¢ Power Dissipation, 315 mW Typical (same as MECL 10K)
¢ Improved Noise Margin 150 mV (Over Operating Voltage and 16

CDIP-16
L SUFFIX MC10H161L
CASE 620 AWLYYWW

M
1

PDIP-1
'\I'/elrIlperzgure Rang?)d l'“, ! SUFFI?( MC1OH161P
* \/oltage Compensate
9 P , CASE 648 Lo AWLYYWW
¢ MECL 10K-Compatible 1
LOGIC DIAGRAM 1
AN
E1 15 < C 1]
Vegy = Pint ] O™ PLCC-20 g 10H161 P
ch : P:: 5 ) FN SUFFIX i 1]
\/CECE2 =Pin8 D5 Ql ill'Ili CASE 775 E AWLYYWW ;
L
4 Q2 L=a=a= =)
3Q3
A = Assembly Location
6o —L 1—Dl3 Q4 WL = Wafer Lot
‘L& —Dlz % YY =Year
] WW = Work Week

ORDERING INFORMATION
TRUTH TABLE

ENABLE] . L
INPUTS| INPUTS OUTPUTS Device Package Shipping
E1| Eo| c|B] A]Qo|Q1|Q2|Q3| Q4| Q5] Q6| Q7 ] ]
cloclcoloeloeloelHIHIHIHIHIHIH MC10H161L CDIP-16 25 Units/Rail
Lfofrfe)H|H[LIH]|H]|H|H|H]|H
LJL|JL|H|JL|JH|H|JL|H|H]|H|H|H . .
LlclolHIHIHIHIHILIH]IHIHIH MC10H161P PDIP-16 25 Units/Rail
LfofHfL)L|H[H|H]H]L|H|H]|H
L L[H|L|H|[H|H|H|H[H]L|H[H ; ;
clolalal dlalalalalalalila MC10H161FN PLCC-20 46 Units/Rail
Lo H|[H|H|H[H|H]|H|H|[H|H]L
H x| X| X[ X|H|H|H[H|H|H[H]|H
X|H] x| x| x|H|H|H|H|[H]|H]|H|[H
DIP PIN ASSIGNMENT
—
veer LI 161 veeo
E0 ]2 157 E1
3 14 Pin assignment is for Dual-in-Line
Q3 |: :l ¢ Package. For PLCC pin assignment, see
Q2 L]4 1B3[] Q4 the Pin Conversion Tables on page 18.
01 5 12[7] Q5
Qo []6 117 s
ALl7 1017 o7
veg [ 8 9 B
0 Semiconductor Components Industries, LLC, 2000 101 Publication Order Number:
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MC10H161

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100

TA Operating Temperature Range Oto +75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 84 - 76 - 84 mA
linH Input Current High - 465 - 275 - 275 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.6 2.0 0.65 2.1 0.7 2.2
Enable 0.8 2.3 0.8 24 0.9 25
tr Rise Time 0.55 1.7 0.65 18 0.7 1.9 ns
tf Fall Time 0.55 1.7 0.65 1.8 0.7 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H161

TYPICAL APPLICATIONS
HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection

I—SO 151413121110 9 8 7

6543210
1m®— S MC10H136
Cr
':D°:><:><:I>J_
[ ® Do_ E1 El
g MC10H164 g MC10H164
— A D0 A DO

S1
] 9Dt wewonsss

|,
. 'm%_so %

-
-

Cr
A B C D [ ]
Cr - =
0-| >O——— EO EO

MC10H161 MC10H161

>wom
> owmo m

Start/Stop —

—1

AU
P—
O —]
[R—
[Rp—
- —
o m—

15141312 1110 9 8

1-OF-64 LINE MULTIPLEXER

_ABC
e A8 ¢
= D,
MC10H164}—22
_ABC
g A8 ¢C
Dout
MC10H164———@
ABC
A BC
Dout
MC10H164——@
MSB o7
14 0% ABEC
08 | Dout
Q4 MC10H164f———@—
9 —— MC10HI61 [O3 =
Q2 ABC
Ql 1 1 1
LsB
7 — Q0 DOUI
MC10H164——@

The Bit chosen is dependent on six—bit
code present on inputs 7, 9, 14 of the
MC10H161 and the A, B, C inputs of the
MC10H164.

Dout

MC10H164
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MC10H162

Binary to 1-8 Decoder
(High)

The MC10H162 provides parallel decoding of a three bit binary
word to one of eight lines. The MC10H162 is useful in high—-speed

multiplexer/ demultiplexer applications.

The MC10H162 is designed to decode a three bit input word to one
of eight output lines. The MC10H162 output will be high when

ON Semiconductor

selected while all other output are low. The enable inputs, when either

or both are high, force all outputs low.

The MC10H162 is a true parallel decoder. This eliminates unequal
parallel path delay times found in other decoder designs. These
devices are ideally suited for multiplexer/demultiplexer applications.

* Propagation Delay, 1.0 ns Typical

¢ Power Dissipation, 315 mW Typical (same as MECL 10K)
¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
¢ \oltage Compensated
¢ MECL 10K-Compatible

LOGIC DIAGRAM

E0 2
El 15-:[:>

V9Y

6 Q0
Veep = Pint
Ve = Pin 16
Vgg = Pin8 st

4Q

5
—

=

o

3 Q3

13 Q4

setely

12 Q5

11 Q6

10 Q7

DIP
PIN ASSIGNMENT
—
veer L1 16 veeo
Eo []2 15 &8
Q3 []3 4[] c
Q@ [f4 18] 4
 [s 127 o5
Q [f6 1[] q6
A7 107 o7
Veg []8 9] 8

Pin assignment is for Dual-in—-Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 104
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CDIP-16
L SUFFIX MC10H162L
CASE 620 AWLYYWW
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MARKING
DIAGRAMS

16

M
1

16

PDIP-16
\N, ey MC10H162P
AWLYYWW
CASE 648 o
1
1
g 1]
PLCC-20
g 1]
FN SUFFIX i
e CASE7TS  §AWLYYww
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
TRUTH TABLE
INPUTS OUTPUTS
EO0 | E1 C|B AJQO|QL|Q2|Q3|Q4]Q5] Q6| Q7
L L L L L H L L L L L L L
L L L L H L H L L L L L L
L L L H L L L H L L L L L
L L L H| H L L L H L L L L
L L H L L L L L L H L L L
L L H L H L L L L L H|L L
L L H H L L L L L L L|H L
L L H H H L L L L L L L H
H X X Xl X L L L L L L L L
X H X X | X L L L L L L L L

ORDERING INFORMATION

Device Package Shipping
MC10H162L CDIP-16 25 Units/Rall
MC10H162P PDIP-16 25 Units/Rall
MC10H162FN PLCC-20 46 Units/Rail

Publication Order Number:
MC10H162/D




MC10H162

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100

TA Operating Temperature Range Oto+75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 84 - 76 — 84 mA
linH Input Current High - 465 - 275 - 275 MA
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 —1.48 -1.95 —1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Pins 7, 9, 14 Only 0.7 2.0 0.7 2.1 0.8 25
Pins 2, 15 Only 0.8 2.3 0.8 24 0.9 2.6
tr Rise Time 0.6 1.8 0.6 1.9 0.6 2.0 ns
tf Fall Time 0.6 1.8 0.6 1.9 0.6 2.0 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fom is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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TYPICAL APPLICATIONS

FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection
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MC10H164

8-Line Multiplexer

The MC10H164 is a MECL 10H part which is a functional/pinout
duplication of the standard MECL 10K family part, with 100%
improvement in propagation delay, and no increase in power supply

current.

The MC10H164 is designed to be used in data multiplexing and
parallel to serial conversion applications. Full parallel gating provides

equal delays through any data path. The MC10H164 incorporates an
output buffer, eight inputs and an enable. A high on the enable forces

the output low. The open emitter output allows the MC10H164 to be
connected directly to a data bus. The enable line allows an easy means

of expanding to more than 8 lines using additional MC10H164’s.

* Propagation Delay, 1.0 ns Typical

¢ Power Dissipation, 310 mW Typical (same as MECL 10K)

¢ |Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

¢ \oltage Compensated

¢ MECL 10K-Compatible

LOGIC DIAGRAM

R I s—
Vcer = PINL
5o W 9 Veey = PIN1G
¢ 0 W9 Vee = PING
Enable 2 I z
= 15

X0 6 _l_

X15

X24 t

X33

ON Semiconductor

http://onsemi.com

X4 11
IT

X5 12

X613

X714

DIP PIN ASSIGNMENT

—
Veer 1 16[] Vee

ENABLE [ |2 5] z
X3 []3 1411 x7
X2 []4 13[] %6
X1 []5 12[] x5
X0 []6 1] x4
A[]7 0[] ¢
VEEES 9:|B

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS
16
CDIP-16
L SUFFIX MC10H164L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-16
\N, ey MC10H164P
AWLYYWW
CASE 648 o
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H164 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
TRUTH TABLE
ADDRESS INPUTS
ENABLE C B A Z
L L L L X0
L L L H X1
L L H L X2
L L H H X3
L H L L X4
L H L H X5
L H H L X6
L H H H X7
H X X X T
ORDERING INFORMATION
Device Package Shipping
MC10H164L CDIP-16 25 Units/Rail
MC10H164P PDIP-16 25 Units/Rail
MC10H164FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H164/D




MC10H164

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 83 - 75 - 83 mA
linH Input Current High - 512 - 320 - 320 HA
linL Input Current Low 0.7 - 0.7 - 0.7 - pA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Enable 0.4 1.45 0.4 15 0.5 1.7
Data 0.7 2.4 0.8 2.5 0.9 2.6
Address 1.0 2.8 1.1 2.9 1.2 3.2
tr Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns
tf Fall Time 0.5 15 0.5 1.6 0.5 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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TYPICAL APPLICATIONS
FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection
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FIGURE 2 — 1-OF-64 LINE MULTIPLEXER
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MC10H165

8-Input Priority Encoder

The MC10H165 is an 8—Input Priority Encoder. This 10H part is a
functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in propagation delay, and no increases in ON Semiconductor
power—supply current.

* Propagation Delay, Data—to—Output, 2.2 ns Typical
* Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

http://onsemi.com

MARKING
* \oltage Compensated DIAGRAMS
* MECL 10K—Compatible 16
CDIP-16
LSUFEIX o W
CASE 620
TRUTH TABLE OoOoOOOoOoOd
1
DATA INPUTS OUTPUTS
DO D1 |D2|D3|D4|D5|D6|D7|Q3|Q2[Q1]qo0 16
Hx x| x|[x|[x|[x|x|[Hr|or|fL]|tL PDIP-16 MC10H165P
LiH| x| x|[x|[x|x]|x]H|L|[L]|H P SUFFIX AWLYYWW
LiL|H|X]|X|X]|X]|X|H]|]L|H]|L CASE 648 O
Lo |H{x]x|x|x]|H|[L]H]|H
Lo fr]x|x|x|H[H]L]|L 1
tfofjoefo]H|x|x]|H[H]L]|H
I I IO A R R T 'S I I N 1
tfofjelefe]efe|H]|H|[H]H]|H
cfofjoefojefoefe]oefoe]e]tL PLCC—20 E oes ;
FN SUFFIX i 1]
DIP 0= CASE 775 E AWLYYWW ;
PIN ASSIGNMENT Toooo
N\ .
A = Assembly Location
veet |: ! 16 :l veez WL = Wafer Lot
Q1 2 15 Q2 YY = Year
|: :l WW = Work Week
[ |3 “[]
CLOCK D2
L] ] ORDERING INFORMATION
DO 5 12 D5
|: :l Device Package Shipping
D7 6 1 D4
|: :l MC10H165L CDIP-16 25 Units/Rail
o1 [ ]7 10 ] o3
MC10H165P PDIP-16 25 Units/Rall
vee [ |8 9| ] De
MC10H165FN PLCC-20 46 Units/Rail
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 110 Publication Order Number:
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MAXIMUM RATINGS

MC10H165

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 144 - 131 - 144 mA
linH Input Current High HAdc
Pin 4 - 510 - 320 - 320
Data Inputs — 600 — 370 — 370
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data Input ~ Output 0.7 34 0.7 34 0.7 3.4
Clock Input  Output 0.7 2.2 0.7 2.2 0.7 2.2
tset Set-up Time 3.0 - 3.0 - 3.0 - ns
thold Hold Time 0.5 - 0.5 - 0.5 - ns
tr Rise Time 0.5 2.4 0.5 24 0.5 24 ns
tf Fall Time 0.5 2.4 0.5 24 0.5 2.4 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H165

8—INPUT PRIORITY ENCODER

The MC10H165 is a device designed to encode eight The input is active when high, (e.g., the three binary
inputs to a binary coded output. The output code is that of theoutputs are low when input DO is high). The Q3 output is
highest order input. Any input of lower priority is ignored. high when any input is high. This allows direct extension
Each output incorporates a latch allowing synchronousinto another priority encoder when more than eight inputs
operation. When the clock is low the outputs follow the are necessary. The MC10H165 can also be used to develop
inputs and latch when the clock goes high. This device isbinary codes from random logic inputs, for addressing
very useful for a variety of applications in checking system ROMs, RAMs, or for multiplexing data.
status in control processors, peripheral controllers, and
testing systems.

LOGIC DIAGRAM

c4 _L{
Vcer = PINI
Vcce = PIN16
D05 —LD . VEg = PIN8
—
D213 —LD
] : *—
D310 _LD
[ o
D411 —LD =—>
[ | - 2Q1
D5 12 -LD L —] o
:()—\ N\ |- 15Q2
D69 _L[L“ _(_/ |/
o
] >o—
T e
D76 —LD" ) 14Q3
\
]

Numbers at ends of terminals denote pin numbers for L and P packages.
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MC10H165

APPLICATION INFORMATION

Atypical application of the MC10H165 is the decoding of as represented at the encoder inputs, which has priority in
system status on a priority basis. A 64—line priority encoder determining the next system operation to be performed. The
is shown in the figure below. System status lines are binary code showing the address of the highest priority input
connected to this encoder such that, when a given conditiorpresent will appear at the encoder outputs to control other
exists, the respective input will be at a logic high level. This system logic functions.
scheme will select the one of 64 different system conditions,

64-LINE PRIORITY ENCODER

,_
(%2}
@

'
)
1
z z |z X
MC10H164 MC10H164 MC10H164 '
1
)
V2MCIOHIOL | o . xtAaBC||x...... xtaBC||x....... X1 A B C ) Six bit output
System [l word yielding
Clock l l ' number of
' highest priority
c Qo H ® d ® hd ' channel present
o ! atinput
! 00 & o .
Highest ' B X
Priority ' o @ c X
Input ' = 03 Do Qo '
D7 o ,
)
*° Qo — Q MSB
[¥e3
T DO < — |
. z o Y
' o @
' =
" D7 Q3
@—C
o € h
: g
' S Q@
' =
- @
@®C Q
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[ S Q
' S @
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07 @
@C Q
o B
. o
' S @
' =
N D7 Q3
@—C Q
——jo0 38 o1
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" D7 Q3
@C Q
Do 3
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N I Q
L1C R Q
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MC10H166

5-Bit Magnitude
Comparator

The MC10H166 is a 5-Bit Magnitude Comparator and is a
functional/ pinout duplication of the standard MECL 10K part with ON Semiconductor
100% improvement in propagation delay and no increase in
power—supply current. http://onsemi.com

The MC10H166 is a high—speed expandable 5—bit comparator for
comparing the magnitude of two binary words. Two outputs are MARKING
provided: A<B and A>B. The A = B function can be obtained by DIAGRAMS
wire—ORing these outputs (a low level indicates A = B) or by 16

wire—NORIing the outputs (a high level indicates A = B). A high level CDIP-16
L SUFEIX MC10h166L
CASE 620 AWLYYWW

on the enable function forces both outputs low.

* Propagation Delay, Data—to—Output, 2.0 ns Typical OO OO OO
¢ Power Dissipation 440 mW Typical 1
¢ Improved Noise Margin 150 mV (Over Operating Voltage and 16

PDIP-16
Temperature Range) onLs MC10h166P
¢ \oltage Compensated CASE 648 o AWLYYWW
¢ MECL 10K-Compatible 1
1
TRUTH TABLE ’ !
PLCC-20
Q 1]
_ Inputs Outputs EN SUFFIX d 10h166 h
E A B A<B | A>B %1]5 CASE 775 E AWLYYWW ;
H X X L L —
L | WORD A=WORDB L L
L | WORD A >WORD B L H A = Assembly Location
WL = Wafer Lot
L | WORDA<WORDB | H L YY = Year
WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
\\ Device Package Shipping
Veer [ 1 16 [ ] Ve —
-~ MC10h166L CDIP-16 25 Units/Rail
rB [ ]2 5[ ] E
A<B |: 3 14 :l B2 MC10h166P PDIP-16 25 Units/Rail
BO |: 4 13 :l A2 MC10h166FN PLCC-20 46 Units/Rail
r [ ] as
AL [ |6 ul ] s
BL [ |7 0 ] B4
vee [ |8 9 [ ] m
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H166

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 117 - 106 - 117 mA
linH Input Current High - 350 - 220 - 220 HA
linL Input Current Low 0.5 - 0.5 - 0.3 — MA
VOoH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data—to—Output 1.1 3.5 11 3.7 1.2 4.1
Enable-to—Output 0.6 1.7 0.7 1.7 0.7 1.8
tr Rise Time 0.6 15 0.6 1.6 0.6 17 ns
tf Fall Time 0.6 15 0.6 1.6 0.6 17 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H166

LOGIC DIAGRAM

Ad 9
B4 10 —WJJ—:
T Ao [T
A3 12 RN
B3 11 —emil —Do— _-=[>o~ 2A>B
A2 13 ~
B2 14 —eml ] o— >+
P az=a= = O ks
Al 6 ™~ »
®— Veep = PINL
Vce2 = PIN16
A0 5 ” > VEg = PIN8
BO 4 —¢
E 15
FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR
A0 BO Al Bl A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 A8 B8
! |
A0 Al A2 A3 A4 A0 Al A2 A3 Ad
BO B1 B2 B3 B4 BO B1 B2 B3 B4
MC10H166
A>B A<B A>B A<B
<

A>B A<B A=B
For 9-Bit Word

For longer word lengths, the MC10H166 can be serially of the next device. The connection for an A =B output is also
expanded or cascaded. Figure 1 shows two devices in a serighown. The worst case delay time of serial expansion is
expansion for a 9-bit word length. The A > B and equal to the number of comparators times the
A < B outputs are fed to the A0 and BO inputs respectively data—to—output delay.
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BO
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A>B

MC10H166

FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR

A4
B3
A3
B2
A2
B1
Al
BO
A0

A<B

A>B

A4
B3
A3
B2
A2
B1
Al
BO
A0

A<B

A>B

—1 B4
A4 A=B
B3
A3 A<B A<B

l—AZ
Bl A>B A>B

A<B

A>B

A<B

A>B

For shorter delay times than possible with serial expansion,
devices can be cascaded. Figure 2 shows a 25-bit cascaded
comparator whose worst case delay is two data—to—output delays.
The cascaded scheme can be extended to longer word lengths.
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MC10H171

Dual Binary to 1-4 Decoder

(Low)

The MC10H171 is a binary coded 2 line to dual 4 line decoder with
selected outputs low. With eitheOBr EL high, the corresponding
selected 4 outputs are high. The common enabléhEn high, forces

all outputs high.
* Propagation Delay, 2 ns Typical

¢ Power Dissipation 325 mW Typical (same as MECL 10K)
¢ Improved Noise Margin 150 mV (over operating voltage and

temperature range)
\Voltage Compensated
MECL 10K—Compatible

LOGIC DIAGRAM

E0 14

10Q03
11Q02
B 12Q01
A9
13Q00
¢ J 3Q13
B7 )\
| 4Q12
E45 5Q11
E1) 6Q10
Vcc1=PIN1
Vcc2 =PIN 16
VEg=PIN8
DIP
PIN ASSIGNMENT
N\
veer [ ]t 16 [ ] veer
EL [ |2 5[ ] E
s [ |3 ul[ ] e
Q2 [ |4 13 ] Qoo
u [ s 12 [ ] Qo1
Qo [ |s u [ ] o
B[ |7 10 ] o3
Vee [ |8 9 ] A

Pin assignment is for Dual-in—Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 118
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H171L
CASE 620 AWLYYWW

M
1

16

PDIP-1
6 MC10H171P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H171 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H171L CDIP-16 25 Units/Rail
MC10H171P PDIP-16 25 Units/Rail
MC10H171FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H171/D




MAXIMUM RATINGS

MC10H171

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8t00 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 85 - 77 - 85 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 — 0.5 - 0.3 - MA
VOoH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
tpd Propagation Delay ns
Data 0.5 2.0 0.5 2.1 0.5 2.2
Select 0.5 2.6 0.5 2.7 0.5 2.8
tr Rise Time 0.5 17 0.5 1.8 0.5 1.9 ns
tf Fall Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

TRUTH TABLE

Enable Inputs Inputs Outputs
E EO E1l A B Q10 | Q11 | Q12 | Q13 | Qoo | Q01 | Q02 | QO3
L L L L L L H H H L H H H
L L L L H H L H H H L H H
L L L H L H H L H H H L H
L L L H H H H H L H H H L
L L H L L H H H H L H H H
L H L L L L H H H H H H H
H X X X X H H H H H H H H

http://onsemi.com
119



MC10H172

Dual Binary to 1-4-Decoder
(High)

The MC10H172 is a binary coded 2 line to dual 4 line decoder with
selected outputs high. With eithed Br EL low, the corresponding ON Semiconductor
selected 4 outputs are low. The common enablehen high, forces
all outputs low. http://onsemi.com
* Propagation Delay, 2 ns Typical
* Power Dissipation 325 mW Typical (same as MECL 10K) MARKING
* Improved Noise Margin 150 mV (over operating voltage and DIAGRAMS
temperature range) 16

CDIP-16 F:‘-D-D-D-D-D-Dﬂ
\Voltage Compensated L SUFEIX MC10H172L
CASE 620 AWLYYWW

MECL 10K—Compatible

NN NN
1
LOGIC DIAGRAM .
E014 PDIP-1
10Q03 N SUFF& MC10H172P
AWLYYWW
11Q02 CASE 648 o
1
B 12Q01 N
A9
13Q00 d X
PLCC-20
g 1]
¢ 3Q13 FN SUFFIX g o2
87 * e CASE775 0 AWLYyww p
¢ | 4Q12 | i
= 5Q11
E15 A = Assembly Location
E12 6Q10 WL = Wafer Lot
YY =Year
Veer=PIN1 WW = Work Week
Vcc2=PIN16
VEg=PIN8
DIP ORDERING INFORMATION
PIN ASSIGNMENT Device Package Shipping
N\
Veer |: 1 16 :| vee? MC10H172L CDIP-16 25 Units/Rail
B[ |2 5[ ] E MC10H172P PDIP-16 25 Units/Rail
s [ s 1| ] Eo MC10H172FN | PLCC-20 46 Units/Rail
2 [ |4 13 ] Qoo
ou [ |s 12 ] oo
Qo [ s 1| ] Qu
B[ |7 10 ] Qo3
Vee [ o[ ] A

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H172

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8t00 Vdc
V| Input Voltage (Vcc =0) 0to VEg Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic —-55 to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 85 - 77 - 85 mA
linH Input Current High - 425 - 265 - 265 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
tpd Propagation Delay ns
Data 0.5 2.0 0.5 2.1 0.5 2.2
Select 0.5 2.6 0.5 2.7 0.5 2.8
ty Rise Time 0.5 1.7 0.5 18 0.5 1.9 ns
tf Fall Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

TRUTH TABLE

Enable Inputs Inputs Outputs
E E1l EO A B Q10 | Q11 | Q12 | Q13 | Q00 | Q01 | Q02 | QO3
L H H L L H L L L H L L L
L H H L H L H L L L H L L
L H H H L L L H L L L H L
L H H H H L L L H L L L H
L L H L L L L L L H L L L
L H L L L H L L L L L L L
H X X X X L L L L L L L L
X =Don't Care

http://onsemi.com
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MC10H173

Quad 2-Input Multiplexer/
Latch

The MC10H173 is a quad 2—-input multiplexer with latch. This

device is a functional/pinout duplication of the standard MECL 10K ON Semiconductor

part, with 100% improvement in propagation delay and no increase in

power supply current. http://onsemi.com

¢ Data Propagation Delay, 1.5 ns Typical

e Power Dissipation, 275 mW Typical MARKING

¢ Improved Noise Margin 150 mV (over DIAGRAMS
operating voltage and temperature range) 16

¢ \oltage Compensated 1 f SDLZ_Flli IIS MC10H173L

e MECL 10K—Compatible CASE 620 Tﬁﬁgﬁmu

TRUTH TABLE

16

PDIP-1
SELECT [ CLOCK QO0p +1 6 MC10H173P
P SUFFIX AWLYYWW
H L D00 CASE 648 2
L L D01 1
X H QOn, 1
PLCC-20 g 4
Q 1]
DIP FN SUFFIX g 10H1
PIN ASSIGNMENT %1]5 CASE 775 E AWLYYWW ;
U Toooo
Q0 |: 1 16 :l Vee
A = Assembly Location
Q1 |: 2 15 :l Q2 WL = Wafer Lot
D11 3 14 3 YY = Year
|: :l Q WW = Work Week
pio [ |4 13 ] D20
D21
bot [] s 2] ORDERING INFORMATION
D00 D30 . -
|: 6 u :l Device Package Shipping
CLOCK 7 10 D31
|: :l MC10H173L CDIP-16 25 Units/Rall
vee [ |8 o [ ] seLect
MC10H173P PDIP-16 25 Units/Rall
Pin assignment is for Dual-in—-Line Package. . .
For PLCC pin assignment, see the Pin Conversion Tables on page 18. MC10H173FN PLCC-20 46 Units/Rail
0 Semiconductor Components Industries, LLC, 2000 122 Publication Order Number:
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MC10H173

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 73 - 66 - 73 mA
linH Input Current High HA
Pins 3-7 & 10-13 - 510 - 320 - 320
Pin 9 - 475 - 300 - 300
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.7 2.3 0.7 2.3 0.7 2.3
Clock 1.0 3.7 1.0 3.7 1.0 3.7
Select 1.0 3.6 1.0 3.6 1.0 3.6
tset Set-up Time ns
Data 0.7 - 0.7 - 0.7 -
Select 1.0 - 1.0 - 1.0 -
thold Hold Time ns
Data 0.7 - 0.7 - 0.7 -
Select 1.0 - 1.0 - 1.0 -
tr Rise Time 0.7 24 0.7 24 0.7 24 ns
tf Fall Time 0.7 24 0.7 24 0.7 2.4 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.

http://onsemi.com
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MC10H173

APPLICATION INFORMATION

The MC10173 is a quad two—channel multiplexer with will be reflected at the outputs while the clock is low. The
latch. It incorporates common clock and common data outputs are latched on the positive transition of the clock.
select inputs. The select input determines which data inputWhile the clock is in the high state, a change in the
is enabled. A high (H) level enables data inputs D00, D10, information present at the data inputs will not affect the
D20, and D30 and a low (L) level enables data inputs D01, output information.

D11, D21, D31. Any change on the data input

LOGIC DIAGRAM

SELECT9 —5-[:2_

D00 6

~ 1 Q0

D01 5

Py

2 Q1
D10 4

D11 3

Py

00 WU 10U

=
D20 13 15Q2

D2112

b 1403
D30 11

D3110

b

CLOCK 7

Vce =PIN 16
VEg=PIN8

http://onsemi.com
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MC10H174

Dual 4 to 1 Multiplexer

The MC10H174 is a Dual 4-to—1 Multiplexer. This device is a
functional/ pinout duplication of the standard MECL 10K part, with
100% improvement in propagation delay and no increase in power i juct
supply current. ON Sem u k
* Propagation Delay, 1.5 ns Typical

* Power Dissipation, 305 mW Typical

http://onsemi.com

¢ Improved Noise Margin 150 mV (over operating voltage and MARKING
temperature range) DIAGRAMS
* \oltage Compensated 16

¢ MECL 10K-Compatible
LOGIC DIAGRAM

CDIP-16
L SUFFIX MC10H174L
CASE 620 AWLYYWW

OO0 OO0d
X0 3 1
s PDIP-16 o
P SUF_FIX MC10H174P
27
X2 4 ’ CASE 648 Lo AWLYYWW
1
X3 6 1
[
PLCC-20 G 4
= i h
A 7{3 Vec1 =PINL FN SUFFIX g 0Hi74 g
| Veca = PIN16 B> CASE 775 g AWLYYWW f
VEg =PIN8 O 1]
B 9
ENABLE 14
\ A = Assembly Location
YO 13 WL = Wafer Lot
y YY =Year
vi 1 WW = Work Week
\
Y2 12 TRUTH TABLE
ENABLE ADDRESS INPUTS OUTPUTS
Y3 10 E
E B A z w
DIP PIN ASSIGNMENT H X X L L
\\ L L L X0 YO
Veel |: 1 16 :| Vee? L L H X1 Y1
[ ]2 5 ] @ L H L x2 | v2
poo [ |3 14 [ ] ENABLE L H H x3 | vs
po2 [ |4 13| ] o1o
po1 [ |5 12| ] b2 ORDERING INFORMATION
DO3 |: 6 1 :l D11 Device Package Shipping
Al 10 ] b3 MC10H174L CDIP-16 25 Units/Rail
vee [ |8 9 ]s MC10H174P PDIP-16 25 Units/Rail
Pin assignment is for Dual-in—Line Package. MC10H174FN PLCC-20 46 Units/Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H174

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 80 - 73 - 80 mA
linH Input Current High HAdc
Pins 3-7 & 9-13 - 475 - 300 - 300
Pin 14 - 670 - 420 - 420
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.7 2.4 0.8 25 0.9 2.6
Select (A, B) 1.0 2.8 1.1 2.9 1.2 3.2
Enable 0.4 1.45 0.4 15 0.5 1.7
tr Rise Time 0.5 15 0.5 1.6 0.5 1.7 ns
tf Fall Time 0.5 15 0.5 1.6 0.5 1.7 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H175
Quint Latch

The MC10H175 is a quint D type latch with common reset and
clock lines. This MECL 10KH part is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement in

propagation delay and no increase in power—supply current.

* Propagation Delay, 1.2 ns Typical

* Power Dissipation, 400 mW Typical

¢ Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

¢ \boltage Compensated

¢ MECL 10K-Compatible

TRUTH TABLE

D | CO | C1I | Reset Qn+1
L | L L X L
H | L L X H
X | H X L Qn
x | x H L Qn
X | H X H L
x | x H H L
DIP
PIN ASSIGNMENT
N\
veer [t 16 [ ] veer
Q2 []e 15 ] Q
B[ ]3 4[]
Q4 [ |4 13[ ] p2
o4 [ ]s 12| ] ot
co [ ]s u [ ] Reser
cal[ ]z 10| ] oo
VEE |: 8 9 :l D3

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 127
March, 2000 — Rev. 6

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H175L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H175P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10HL75 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H175L CDIP-16 25 Units/Rail
MC10H175P PDIP-16 25 Units/Rail
MC10H175FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H175/D




MC10H175

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range 0to+75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 107 - 97 - 107 mA
linH Input Current High HA
Pins 5,6,7,9,10,12,13 - 565 - 335 - 335
Pin 11 - 1120 - 660 - 660
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VoH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data 0.6 1.6 0.6 1.6 0.6 1.7
Clock 0.7 1.9 0.7 2.0 0.8 21
Reset 1.0 22 1.0 2.3 1.0 24
tset Set-up Time 15 - 1.5 - 15 - ns
thold Hold Time 0.8 - 0.8 - 0.8 - ns
tr Rise Time 0.5 1.8 0.5 1.9 0.5 2.0 ns
tf Fall Time 0.5 1.8 0.5 1.9 0.5 2.0 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H175

APPLICATION INFORMATION

The MC10H175 is a high speed, low power quint latch. It positive transition of the clock. While the clock is in the high
features five D type latches with common reset and astate, a change in the information present at the data inputs
common two—input clock. Data is transferred on the will notaffectthe outputinformatioMHE RESET INPUT
negative edge of the clock and latched on the positive edgelS ENABLED ONLY WHEN THE CLOCK IS IN THE
The two clock inputs are “OR”"ed together. HIGH STATE .

Any change on the data input will be reflected at the
outputs while the clock is low. The outputs are latched on the

LOGIC DIAGRAM

D0 10 14 Q0
D112 15Q1
D213 2Q2
D39 303
D45 404
Co6
C
S ey
RESET 11 ®

Vcc1=PIN1

Vce2 =PIN 16

VEg=PIN8
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MC10H176

Hex D Master-Slave
Flip-Flop

The MC10H176 contains six master slave type D flip—flops with a

common clock. This MECL 10H part is a functional/pinout ON Semiconductor
duplication of the standard MECL 10K family part, with 100%

improvement in clock frequency and propagation delay and no http://onsemi.com

increase in power—supply current.

* Propagation Delay, 1.7 ns Typical MARKING
e Power Dissipation, 460 mW Typical DIAGRAMS
e Improved Noise Margin 150 mV (Over Operating Voltage and 16

Temperature Range)
¢ \ltage Compensated
* MECL 10K—Compatible

CDIP-16
L SUFFIX MC10H176L
CASE 620 AWLYYWW

M
1

16

CLOCKED TRUTH TABLE

PDIP-16
o o1 P SUFFIX MC10H176P
n+ o AWLYYWW
L X on CASE 648
H* L L !
1
H* H H
PLCC-20 g 4
* A clock H is a clock transition from EN SUFEIX 0 10H176 P
a low to a high state. %I] ! p
& CASE 775 E AWLYYWW ;
DIP A = Assembly Location
WL = Wafer Lot
PIN ASSIGNMENT YY = Year
WW = Work Week
N\
Veel |: 1 16 :| Veez
[ ]2 15 ] o5 ORDERING INFORMATION
Q1 |: 3 14 :l Q4 Device Package Shipping
Q2 [ |4 13 ] o3 MC10H176L CDIP-16 25 Units/Ralil
o [ |5 12| ] os MC10H176P PDIP-16 25 Units/Rail
D1 6 1 D4
|: :l MC10H176FN PLCC-20 46 Units/Rall
b2 [ |7 10| ] b3
vee [ |8 9 [ ] crock
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H176

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100

TA Operating Temperature Range 0to+75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 123 - 112 - 123 mA
linH Input Current High HA
Pins 5,6,7,10,11,12 - 425 - 265 - 265
Pin9 - 670 - 420 - 420
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VoH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
ViL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.9 2.1 0.9 2.2 1.0 2.4 ns
tset Set-up Time 15 - 1.5 - 15 - ns
thold Hold Time 0.9 - 0.9 - 1.0 - ns
tr Rise Time 0.5 1.8 0.5 1.9 0.5 2.0 ns

tf Fall Time 0.5 1.8 0.5 1.9 0.5 2.0 ns
ftog Toggle Frequency 250 - 250 - 250 - MHz

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H176

APPLICATION INFORMATION

The MC10H176 contains six high—speed, master slavechange only on a positive—going Clock transition. A change
type “D” flip—flops. Data is entered into the master when the in the information present at the data (D) input will not affect
clock is low. Master—to—slave data transfer takes place onthe output information any other time due to the
the positive—going Clock transition. Thus, outputs may master—slave construction of this device.

LOGIC DIAGRAM

DO 5 —L_L 2 Q0
D1 6 ——L_L 3 01
D2 7 ——L_L 4 Q
._
D3 10 ——L_L 13 Q3
D4 1 ——L_L 14 Q4
._
D5 12 ——L_L 15 Q5
CLOCK 9 [
Vcer = PINT
Vce2 =PIN 16
VEE=PIN8
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MC10H179
Look-Ahead Carry Block

The MC10H179 is a functional/pinout duplication of the standard
MECL 10K part, with 100% improvement in propagation delay and

no increase in power supply current. ON Semiconductor
* Power Dissipation, 300 mW Typical
¢ Improved Noise Margin 150 mV (Over Operating Voltage and http://onsemi.com
Temperature Range)
¢ \oltage Compensated MARKING
* MECL 10K-Compatible DIAGRAMS
16
DIP CDIP-16
PIN ASSIGNMENT L SUFFIX MC10H179L
CASE 620 AWLYYWW
U OO0 OO0d
1
veer [ ]t 16 [ ] veer
6 |2 15[ ] Pe 16
PDIP-16
Cnea [ |3 1| ] po P SUFFIX MC10H179P
CASE 648 Lo AWLYYWW
Go [ |4 13[ ] s -
e [ |s 1 ] P 1
ez [ |6 ul ] e PLCC20 | g
10H179
FN SUFFIX 0 i
P1
o []7 w0l ] e case7rs  JAwLYyww
vee [] @ 9] e
Pin assignment is for Dual-in-Line Package. A = Assembly Location
For PLCC pin assignment, see the Pin Conversion Tables on page 18. WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H179L CDIP-16 25 Units/Rail
MC10H179P PDIP-16 25 Units/Rail
MC10H179FN PLCC—-20 46 Units/Rail
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MC10H179

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 79 - 72 - 79 mA
linH Input Current High HA
Pins 5 and 9 - 465 - 275 - 275
Pins 4, 7 and 11 - 545 - 320 - 320
Pin 14 - 705 - 415 - 415
Pin 12 - 790 - 465 - 465
Pins 10 and 13 - 870 - 510 - 510
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Pto Pg 0.4 14 0.4 15 0.5 1.7
G,P,Chto
ChorGg 0.6 2.3 0.7 24 0.8 2.6
tr Rise Time 0.5 1.7 0.5 18 0.5 1.9 ns
tf Fall Time 0.5 1.7 0.5 1.8 0.5 1.9 ns

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H179

LOGIC DIAGRAM

P313 L 2
G2 9 ] 3 CN+4
P2 12 @ 5 O L ]

[T el o

oy 1 o+
15 P
HEE O~ G
Gl 7 ,_Di
+
GO 4 i N+2

Veer = PINI

PO 14 ® Vccz = PIN16
VEg = PINS8

PG = PO+P1+P2+P3

Gg = (GO+P1+P2+P3)(Gl+P2+P3)(G2+P3)G3

CN+2 = (CN+PO+P1)(GO+P1)G1

CN+4 = (CN+PO+P1+P2+P3)(G0+P1+P2+P3)(Gl+P2+P3)

(

G2+P3)G3

TYPICAL APPLICATIONS

The MC10H179 is a high—speed, low—power, standard shows a 16—bit look—ahead carry arithmetic unit. Second
MECL complex function that is designed to perform the order carry is valuable for longer binary words. As an
look—ahead carry function. This device can be used with theexample, addition of two 32—bit words is improved from 30
MC10H181 4-bit ALU directly, or with the MC10H180 nanoseconds with ripple—carry techniques. A block diagram
dual arithmetic unit in any computer, instrumentation or of a 32—hit ALU is shown in Figure 1. The MC10H179 may
digital communication application requiring high speed also be used in many other applications. It can, for example,
arithmetic operation on long words. reduce system package count when used to generate

When used with the MC10H181, the MC10H179 functions of several variables.
performs a second order or higher look—ahead. Figure 2

FIGURE 1 — 32-BIT ALU WITH CARRY LOOK-AHEAD

Add Time =

Cin ALU ALU ALU ALU ALU ALU ALU ALU
18 ns typ

Cn Cn+a [ Cn Ch Cnea [Cn Ch Coa [Cn Ch Cnea [Cn
P_G P_G P_G P _G P_G P_G P G P _G

Chi2 Cht2
Cn MC10H179 Cnia Cn MC10H179 Cea O Cout
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MC10H179

FIGURE 2 — 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT

Bl B5 B9 B13
A2 A6 A10 Al4
AL A5 A9 A13
B10 B14
BO B2 B4 B6 B8 B12
A3 A7 All Al5
A0 B3 A4 B7 A8 B1L AL2 B15
| | | | | |
| | | |
ABABABARGB ABABABARB ABABABARB ABABABARB
00112233 00112233 00112233 00112233
Cin 0 Cn Cn+a Cn Chea— Cn Ch+sa Cn Chval—
M M M
30 MC10H181 G — S0 MC10H181 G — 30 MC10H181 G — 30 MC10H181 G b—
g1 4BIT ARITHMETIC s1  4BITARITHMETIC g1 4BITARITHMETIC g1 4BITARITHMETIC
_ s LOGIC UNIT Pl @ LOGIC UNIT |- I Py LOGIC UNIT ol < LOGIC UNIT bl
S r0 1 R2 B3 M5 0 1 F2 R 1% 0 1 R R SRR R oF
M
S0
st
s2
s3
FO FL F2 F3 F4A F5 F6 F7 F8 F9 F10 Fll F12 FI13 F14 FI5
|
PO GO Pl GL P2 G2 P3 G3
c MC10H179 6 l—
n CARRY LOOK-AHEAD
Cn+2  Cpsa Pr—
c15
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MC10H180
Dual 2-Bit Adder/Subtractor

The MC10H180 is a high—speed, low—power, general-purpose
adder/ subtractor. It is designed to be used in special purpose
adders/subtractors or in high—speed multiplier arrays. iconducto

Inputs for each adder are Carry—in, Operand A, and Operand B; ON Sem = r
outputs are Sum, Suamd Carry—out. The common select inputs serve
as a control line to Invert A for subtract, and a control line to Invert B.

* Propagation Delay, 1.8 ns Typical, Operand and Select to Output

http://onsemi.com

T . MARKING

* Power D|SS|p.at|0n, 36'0 mW Typicalh180 . DIAGRAMS
¢ Improved Noise Margin 150 mV (Over Operating Voltage and 16

Temperature Range) CDIP-16
* \bltage Compensated L SUFFIX F MC10H180L
_ CASE 620 AWLYYWW
¢ MECL 10K-Compatible OO0

1
LOGIC DIAGRAM 16

PDIP-16
7 ——@—MSElL S0 15 P SUEEIX MC10H180P
9 —e——NMsElg SO 2 CASE 648 o AWLYYWW
5 & A0 1
6 A BO 1
4 ™cin - Cout 3
. |: h
PLCC-20 d 10H180 P
L WfSEl,  s1 14 B> aee e dawirvwwp
) SELg 51 1 = CASE 775 0 1
1] ———— g Tooo
10 ——— i
12 ——cy Cout 13 A = Assembly Location
WL = Wafer Lot
YY = Year
Vec =PIN16 -
VEE =PIN8 WW = Work Week
POSITIVE LOGIC ONLY
A= A SELA=AGSELA ORDERING INFORMATION
B'= B SELg =BOSELg
S=CNAB+AB)+ Device Package Shipping
CIN(AB +AB)
COUT=CINA +CINB +A B’ MC10H180L CDIP-16 25 Units/Rail
DIP PIN ASSIGNMENT MC10H180P PDIP-16 25 Units/Rail
_ \J
st [t 16 ] vee MC10H180FN | PLCC-20 46 Units/Rail
S0 []2 15[ ] so
cout []3 1“l] s1
oy Lf4 B[] cour
A []5 12[7] on
Bo [ |6 u[]m
SELA [ ]7 0[] 81
Veg []8 9] SELg
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 137 Publication Order Number:

March, 2000 — Rev. 6 MC10H180/D



MAXIMUM RATINGS

MC10H180

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 95 - 86 - 95 mA
linH Input Current High MA
Pins 4, 12 - 665 - 417 - 417
Pins 7,9 - 515 - 320 - 320
Pins 5, 6, 10, 11 - 410 - 255 - 255
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage (1) -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage (1) -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Operand to Output 0.6 2.4 0.7 2.5 0.8 2.8
Select to Output 0.6 2.2 0.7 2.3 0.8 2.6
Carry—in to Output 0.4 1.6 0.4 1.7 0.4 1.8
tr Rise Time 0.5 2.0 0.5 2.1 0.5 22 ns
tf Fall Time 0.5 2.0 0.5 2.1 0.5 2.2 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts.

FUNCTION SELECT TABLE

Selp | Selg Function
H H |S=AplusB
H L |S=Aminus B
L H [S=Bminus A
L L | S=0minus A minus B
TRUTH TABLE
INPUTS INPUTS
FUNCTION o FUNCTION o
Selp | Selg | A0 [ BO | Cj, | SO |SO [Cqyt Selp | Selg | A0 | BO | Cj, [ SO | SO |Cout
ADD Hlwlololololw]L REVERSE | L | H | L L] L |H|L]|L
H H|L|L|H|HfL]|L SUBTRACT| L Hlclolalolualn
Hl W [fLfH|lLo)H]L]L Ll H|L|H|L|[L[H[H
Hl H|L|[H|[H]L|H]H Ll H|L|H|H[H[L[H
Hl H [HfLfLo)H]L]L Ll H|H|L]L|L|H|L
H]l H [H[L[H]L]|H]|H Ll H|HJL]H[H[L[L
Hl H |[H[H|L]L|H]|H Ll H|H|H]L[H[L|L
HlHfH[HfH]JH]L]|H Ll H|HJH]H|L|H]H
SUBTRACT | H [N I (I I AV R A L [ A A B
H Lt H|L|H]|H L L L L] H|[H[L|H
H LfLt)rfLofefr]tL L LJL|H|L|[H[L]|L
H LlL|H]|H|H|[L|L L L|L|H|H|L[H|H
H L |HlLL|L|H]|H L L|HlL]L|H[fL]|L
H L |H[L|H|H|L]|H L L|H|L|H|L[H|H
H L |H[H]L|H|L|L L L |H|H| L |[L|H]|L
H L |H|JH]H|L[H[|H L L |H|JH|H|H|L]L

http://onsemi.com
138




MC10H181

4-Bit Arithmetic Logic Unit/
Function Generator

The MC10H181 is a high-speed arithmetic logic unit capable of

performing 16 logic operations and 16 arithmetic operations on two ON Semiconductor
four—bit words. Full internal carry is incorporated for ripple through
Operation. http://onsemi.com
Arithmetic logic operations are selected by applying the appropriate
binary word to the select inputs (SO through S3) as indicated in the MARKING
tables of arithmetic/logic functions. Group carry propagags) @hd DIAGRAMS
carry generate (@) are provided to allow fast operations on very long 24
words using a second order look—ahead. The internal carry is enabl CDIP—24
by applying a low level voltage to the mode control input (M). », L SUFFIX MC10H181L
When used with the MC10H179, full-carry look—ahead, as a second #7  CASE 758 AWLYY WV
order look—ahead block, the MC10H181 provides high—speed 1
arithmetic operations on very long words. ”
This 10H part is a functional/pinout duplication of the standard
MECL 10K family part with 100% improvement in propagation delay / F',DgLPF_FZS( MC10H181P
and no increase in power supply current. “'W CASE 724 Lo AWLYYWW
* Improved Noise Margin, 150 mV (Over Operating Voltage and 1
Temperature Range) 1
* \oltage Compensated r :
« MECL 10K — Compatible \\’ Sorey 8 1omisy B
%ﬁ/ CASE 776 E AWLYYWW i
= 1)
A = Assembly Location
WL = Wafer Lot
YY =Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10H181L CDIP-24 15 Units/Rail
MC10H181P PDIP-24 15 Units/Rail
MC10H181FN PLCC-28 37 Units/Ralil
0 Semiconductor Components Industries, LLC, 2000 139 Publication Order Number:
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MC10H181

$313 LOGIC DIAGRAM
S215

S117

S04 ———
[
\\_\ 2F0
> 7

B0 20 —0—D}+

A0 21

B119 —0—[>:)—+

Al18

B211 —0—D)+

S
@

A216

o -H ot

S
A 4

A3 10

4Gg

5Cniag

Veep = Pinl
Ve = Pin24
Vgg = Pin12
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MC10H181

FUNCTION SELECT TABLE
LOGIC DIAGRAM Logic Functions Arithmetic Operation
Function Select M is High C=D.C. Mis Low Cp,is low
" S3 S2 S1 SO F F
5 L L L L F=A F=A
o L L L H F=A+B F=Aplus (A B)
“ L L H L F=A+B F=Aplus (A B)
L L H H = Logical “1” F=Atimes 2
oS s 5 L H L L F=A.B F=(A+B)plus0
21—l o P L v oL oH F=B F=(A+B)plus (A-B)
20 —d o Jr PRt F=AGOB F=AplusB
18— A1 Fl L H H H F=A+B F=Aplus (A +B)
19— g1 0 N F=A.B F=(A+B)plusO
16—l A2 H L L H F=A®GB F = A minus B minus 1
™ F3 Slh L H L F=B F=(A+B)plus(A-B)
10 -t A3 Gg JH L H O H F=A+B F=Aplus (A +B)
9 —m] H H L L F = Logical “0” F = minus 1 (two’s complement)
27—l Pe™8nw w L ~w F=A.B F=(A-B)minus 1
23—l slHoHoH L F=A.B F=(A.B)minus 1
H H H H F=A F=Aminus 1
DIP
PIN ASSIGNMENT
veer [ ]t 24 [ ] veer
Fo [ |2 23 | ™
F1[]s 2 ] oy
e a1
Cn+a [ 20 ] 8o
[ ] 1] ] 81
[ ]7 1B ] M
w s v[s
B3 [ |9 6] ] A2
A3 [ |10 5[ ] s2
B2 [ | u 1] ] so
vee [ ] 1 13[ ] s3

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc =0) -8.0to0 Vdc
\ Input Voltage (Vcc =0) 0to VEE Vdc
lout Output Current— Continuous 50 mA

— Surge 100
TA Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
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MC10H181

ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5.0%) (See Note 1.)

0° +25° +75°
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Current IE - 159 - 145 — 159 mA
Input Current High linH pA
Pin 22 - 720 - 450 - 450
Pins 14,23 - 405 - 255 - 255
Pins 13,15,17 - 515 - 320 - 320
Pins 10,16,18,21 - 475 = 300 - 300
Pins 9,11,19,20 - 465 - 275 - 275
Input Current Low linL 0.5 - 0.5 - 0.3 - MA
Pins 9-11, 13-22
High Output Voltage VoH -1.02 -0.84 —0.98 -0.81 -0.92 -0.735 Vdc
Low Output Voltage VoL -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
High Input Voltage VIH -1.17 -0.84 -1.13 -0.81 -1.07 —0.735 Vdc
Low Input Voltage ViL -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts.

AC PARAMETERS

AC Switching Characteristics
0°C +25°C +75°C

Characteristic Symbol Input Output Conditions T | Min Max Min Max Min Max Unit
Propagation Delay t++, t—— Cp Ch+4 AO0,A1,A2,A3 0.7 2.0 0.7 2.0 0.7 2.2 ns
Rise Time, Fall Time t+, t— Cp Cn+4 AO,A1,A2,A3 0.6 2.0 0.6 2.0 0.7 2.2 ns
Propagation Delay t++, t+ —, Cp F1 A0 ns

=+, t—— Cn F1 1.0 3.0 1.0 3.0 1.2 3.3

Rise Time, Fall Time t+, t— Ch F1 0.7 2.2 0.7 2.2 0.7 2.4
Propagation Delay t+ +, t+ —, Al F1 ns

t—+, t—— Al F1 15 3.7 15 3.7 1.6 4.0

Rise Time, Fall Time t+, t— Al F1 0.7 2.0 0.7 2.0 0.7 2.2
Propagation Delay t++, t—— Al Pc S0,S3 15 3.7 15 3.7 1.6 4.0 ns
Rise Time, Fall Time t+, t— Al Pc S0,S3 0.9 24 0.9 24 0.9 2.6 ns
Propagation Delay t++, t—— Al Gg A0,A2,A3,Cp 15 3.7 15 3.7 1.6 3.9 ns
Rise Time, Fall Time t+, t— Al Gg A0,A2,A3,Cp, 0.7 2.2 0.7 2.2 0.7 24 ns
Propagation Delay t+— t—+ Al Cn+4 A0,A2,A3,Cp 15 3.6 15 3.6 1.6 3.9 ns
Rise Time, Fall Time t+, t— Al Cn+4 A0,A2,A3,Cp, 0.5 2.0 0.5 2.0 0.5 2.2 ns
Propagation Delay t++ =+ B1 F1 S3,Cp 2.0 45 2.0 45 2.1 4.8 ns
Rise Time, Fall Time t+, t= B1 F S3,Cp 0.7 2.3 0.7 2.3 0.7 2.5 ns
Propagation Delay t+ +, t—— B1 Pc SO,A1 15 3.8 15 3.8 1.6 4.0 ns
Rise Time, Fall Time t+, t= B1 Pc S0,A1 0.7 2.2 0.7 2.2 0.7 2.4 ns
Propagation Delay t+ +, t—— B1 Gg S3,Cp 15 3.7 15 3.7 1.6 4.0 ns
Rise Time, Fall Time t+, t— B1 Gg S3,Cp 0.7 2.2 0.7 2.2 0.7 2.4 ns
Propagation Delay t+— t—+ B1 Cn+4 S3,Cp 2.0 4.0 2.0 4.0 2.1 43 ns
Rise Time, Fall Time t+, t— B1 Cn+4 S3,Cpy 0.5 2.0 0.5 2.2 0.5 2.2 ns
Propagation Delay t++ - M F1 - 15 4.2 15 4.2 1.6 45 ns
Rise Time, Fall Time t+, t— M F1 - 0.8 2.3 0.8 2.3 0.8 25 ns
Propagation Delay t+— t—+ S1 F1 Al1,B1 15 45 15 45 1.6 4.8 ns
Rise Time, Fall Time t+, t— S1 F1 Al,B1 0.7 2.0 0.7 2.0 0.7 2.2 ns
Propagation Delay t—+, t+— S1 Pc A3,B3 15 4.0 15 4.0 1.6 4.3 ns
Rise Time, Fall Time t+, t— S1 PG A3,B3 0.7 2.0 0.7 2.2 0.7 2.4 ns
Propagation Delay t+— t—+ S1 Cn+4 A3,B3 15 4.1 15 4.1 1.6 4.4 ns
Rise Time, Fall Time t+, t— S1 Cn+4 A3,B3 0.7 2.2 0.7 2.2 0.7 2.4 ns
Propagation Delay t+— t—+ S1 Gg A3,B3 1.3 45 1.3 45 14 4.8 ns
Rise Time, Fall Time t+, t— S1 Gg A3,B3 0.5 3.2 0.5 3.2 0.5 3.4 ns

T Logic high level (+1.11 Vdc) applied to pins listed. All other input pins are left floating or tied to +0.31 Vdc.
Vcel = Vee2 = +2.0 Vde, VEg =-3.2 Vdc
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MC10H186

Hex D Master-Slave
Flip-Flop with Reset

The MC10H186 is a hex D type flip—flop with common reset and
clock lines. This MECL 10H part is a functional/pinout duplication of
the standard MECL 10K family part, with 1@@mprovement in clock
toggle frequency and propagation delay and no increase in

power—supply current.
* Propagation Delay, 1.7 ns Typical
¢ Power Dissipation, 460 mW Typical

¢ |Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
¢ \ltage Compensated
* MECL 10K—Compatible

CLOCKED TRUTH TABLE

R C D Qn+1l
L L X Qn
L H * L L
L H * H

H L X L

* A clock H is a clock transition from
a low to a high state.

DIP
PIN ASSIGNMENT

(Y

[]1 16| ] vee
[]> 15[ ] o5
HE [ ] os
[]4 13 ] @3
po [ |5 12 ] os
[]s u| ] o4
[]7 10| ] b3
[

8 9 [ ] crock

D2

VEE

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 143
March, 2000 — Rev. 6
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H186L
CASE 620 AWLYYWW

M
1

16

PDIP-1
6 MC10H186P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H186 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H186L CDIP-16 25 Units/Rail
MC10H186P PDIP-16 25 Units/Rail
MC10H186FN PLCC-20 46 Units/Rall

Publication Order Number:
MC10H186/D




MC10H186

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current — Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 121 - 110 - 121 mA
linH Input Current High HA
Pins 5,6,7,10,11,12 - 430 - 265 - 265
Pin 9 - 670 - 420 - 420
Pin 1 - 1250 - 765 - 765
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
thd Propagation Delay 0.7 3.0 0.7 3.0 0.7 3.0 ns
tset Set-up Time 15 - 15 - 15 - ns
thold Hold Time 1.0 - 1.0 - 1.0 - ns
tr Rise Time 0.7 2.6 0.7 2.6 0.7 2.6 ns
tf Fall Time 0.7 2.6 0.7 2.6 0.7 2.6 ns
ftog Toggle Frequency 250 - 250 - 250 - MHz
trr Reset Recovery Time 3.0 - 3.0 - 3.0 - ns
(t1—9+)

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H186

APPLICATION INFORMATION

The MC10H186 contains six high—speed, master slavein the information present at the data (D) input will not affect
type “D” flip—flops. Data is entered into the master when the the output information any other time due to the
clock is low. Master—to—slave data transfer takes place onmaster—slave construction of this device. A common Reset
the positive—going Clock transition. Thus outputs may is included in this circuitt THE RESET ONLY
change only on a positive—going Clock transition. A change FUNCTIONS WHEN THE CLOCK IS LOW .

LOGIC DIAGRAM

DO 5 —5} 2 Q0
D1 6 l_L 3 Q1
._
o4
D2 7 B_L 4 Q
._
I
D3 10 B_L 13 Q3
._
o4
D4 11 B_L 14 Q4
._
o4
D5 12 B_L 15 Q5
CLOCK 9 —¥[>——0—
RESET 1 ® 4
Ve = PIN16
VEg = PIN8
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MC10H188
Hex Buffer with Enable

The MC10H188 is a high—speed Hex Buffer with a common Enable
input. When Enable is in the high-state, all outputs are in the
low—state. When Enable is in the low—state, the outputs take the same ON Semiconductor
state as the inputs.

This MECL 10H part is a functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement in
propagation delay and no increase in power—supply current.

http://onsemi.com

* Propagation Delay, 1.3 ns Typical Data—to—Output MARKING
¢ Power Dissipation 180 mW Typ/Pkg (No Load) DIAGRAMS
* Improved Noise Margin 150 mV (Over Operating Voltage and CDIP-16 et
Temperature Range) L SUFFIX F MC10H188L
* \bltage Compensated CASE 620 u.ﬁ".ﬁﬁ.ﬂmu
e MECL 10K—Compatible 1
16

LOGIC DIAGRAM

PDIP-16
9 X ouT TRUTH TABLE P SUFFIX N Oeey
) o AWLYYWW

5 Y Inputs | Output CASE 648

x| v | out 1

LIH] _H

Al L] L
7 '::l} 4 HlA [ L FFr’\ngS;i?x 10H188

AWLYYWW

Veey = Pin1 > CASE 775
10 _.__:EF 13 Vccz = Pin 16 oo

VEg=Pin8

1 —.—_:EF 14 A = Assembly Location

WL = Wafer Lot

M D Rt Y - vear
WW = Work Week

DIP ORDERING INFORMATION

PIN ASSIGNMENT
Device Package Shipping
(Y
veer [t 16| ] Veer MC10H188L CDIP-16 25 Units/Rail
Aour [] 2 15[ ] Four MC10H188P PDIP-16 25 Units/Rail
B 3 14 E
out |: :l out MC10H188FN PLCC-20 46 Units/Rall
Cout [] 4 13 ] bour
an []s 2] ] AN
By [ 6 ul ] e
on L] 7 0] ] on
Vee [ ] 8 9 | ] commoNn
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 146 Publication Order Number:
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MC10H188

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 46 - 42 - 46 mA
linH Input Current High - 495 - 310 - 310 HA
linL Input Current Low 0.5 - 0.5 - 0.3 — HA
VOoH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Enable 0.7 2.2 0.7 2.2 0.7 2.2
Data 0.7 1.9 0.7 1.9 0.7 19
tr Rise Time 0.7 24 0.7 2.4 0.7 24 ns
tf Fall Time 0.7 24 0.7 2.4 0.7 24 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H189

Hex Inverter with Enable

The MC10H189 is a Hex Inverter with a common Enable input. The
hex inverting function is provided when Enable is in the low—state.

When Enable is in the high—state, all outputs are low.

This MECL 10H part is a functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement in

propagation delay and no increase in power—supply current.

Propagation Delay, 1.3 ns Typical Data—to—Output

Power Dissipation 180 mW Typ/Pkg (No Load)

Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

Voltage Compensated

MECL 10K—Compatible

LOGIC DIAGRAM

g X ouT
TRUTH TABLE
m 3 Inputs | Output
6 — x[ Y| out
LIL] H
7 4 Ll H L
— HI L L
HlH L
P o
10 — VCC]_ZP?HJ-
VCCZZPIH 16
u ._-:[>OL 14 VEE = Pin 8
Do~
12
DIP
PIN ASSIGNMENT
\J
veer [ 1 16 ] veeo
Aout [ 2 15 ] Four
Bout []3 14 ] Eout
Cout [|4 13 ] Dout
AN |: 5 12 :l FIN
BN |: 6 11 :l EIN
on []7 10 ] o
Vee [ | 8 9 [ ] common

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H189L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H189P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H189 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H189L CDIP-16 25 Units/Rail
MC10H189P PDIP-16 25 Units/Rail
MC10H189FN PLCC-20 46 Units/Rall

Publication Order Number:

MC10H189/D




MC10H189

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA

—Surge 100

TA Operating Temperature Range Oto +75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 46 - 42 - 46 mA
linH Input Current High - 495 - 310 - 310 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOoH High Output Voltage -1.02 -0.84 -0.98 -0.81 —-0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Enable 0.7 2.2 0.7 2.2 0.7 2.3
Data 0.7 1.9 0.7 1.9 0.7 1.9
tr Rise Time 0.7 24 0.7 24 0.7 24 ns
tf Fall Time 0.7 24 0.7 2.4 0.7 24 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.
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MC10H209

Dual 4-5-Input OR/NOR
Gate

The MC10H209 is a Dual 4-5—input OR/NOR gate. This MECL
part is a functional/pinout duplication of the MECL Il part MC1688. ON Semiconductor

* Propagation Delay Average, 0.75 ns Typical
* Power Dissipation 125 mW Typical
* Improved Noise Margin 150 mV (Over Operating Voltage and

http://onsemi.com

Temperature Range) MARKING
DIAGRAMS
* \oltage Compensated %
¢ MECL 10K-Compatible CDIP-16
L SUEFIX F MC10H209L
AWLYYWW
LOGIC DIAGRAM CASE620 Lo
1
4
5 3 16
PDIP-1
6 2 P SUFF& MC10H209P
7 CASE 648 o AWLYYWW
9 1
10 14 1
1
1 15 PLCC-20 g 2
C 1]
13 FN SUFFIX g 10H209 g
> case77s  JAwLYvww g
Vcc1=PIN1
Veco =PIN 16 o
VEg=PIN8
A = Assembly Location
WL = Wafer Lot
DIP YY = Year
WW = Work Week
PIN ASSIGNMENT
N\
veer [ 1 16 [ ] Voca ORDERING INFORMATION
AouT |: 2 15 :l BouT Device Package Shipping
Aout [ |3 14 ] Bout MC10H209L CDIP-16 25 Units/Rail
AIN |: 4 13 :| BN MC10H209P PDIP-16 25 Units/Rail
An [ ]s 12 ] B MC10H209FN PLCC-20 46 Units/Rail
AN |: 6 11 :l BN
AN |: 7 10 :l BN
vee [ |8 9 [] B

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H209

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA

— Surge 100

TA Operating Temperature Range Oto +75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - - - 30 - - mA
linH Input Current High - 640 - 400 - 400 HA
linL Input Current Low 0.5 - 0.5 — 0.3 — MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS

thd Propagation Delay 0.4 1.15 0.4 1.15 0.4 1.15 ns
tr Rise Time 0.4 15 0.4 15 0.4 1.6 ns

tf Fall Time 0.4 15 0.4 1.5 0.4 1.6 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts.

http://onsemi.com
151




MC10H210

Dual 3-Input 3-Output OR
Gate

The MC10H210 is designed to drive up to six transmission lines
simultan— eously. The multiple outputs of this device also allow the
wire “OR"-ing of several levels of gating for minimization of gate and
package count.

The ability to control three parallel lines with minimum propagation
delay from a single point makes the MC10H210 particularly useful in
clock distribution applications where minimum clock skew is desired.
* Propagation Delay Average, 1.0 ns Typical
* Power Dissipation, 160 mW Typical
* Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

* \bltage Compensated

¢ MECL 10K—Compatible

ON Semiconductor
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H210L
CASE 620 AWLYYWW

M
1

16

PDIP-1
b SUFF& MC10H210P
LOGIC DIAGRAM CASE 648 o AWLYYWW
5 , 1
6
1
7 3
4 |: h
PLCC-20
C 1]
9 FN SUFFIX g 10H210 f
10 12 i'11115 CASE 775 E AWLYYWW ;
1 13
14 S —
Vce1=PINS 1, 15 A =Assembly Location
Vcez =PIN 16 WL = Wafer Lot
VEE=PIN 8 YY = Year
WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
Device Package Shippin
veer [ 1 16| ] Vee g pping
MC10H210L CDIP-16 25 Units/Rail
rout [ ]2 15[ ] veet
rout [ 3 4[] Bour MC10H210P | PDIP-16 | 25 Units/Ral
rout [ ] 4 13[ ] Bout MCI10H210FN | PLCC-20 46 Units/Rail
AN [ ]s 12 [ ] Bour
an ] ul ] e
an [ 0[] B
Vee [ ] 8 o[ ] e

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H210

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100

TA Operating Temperature Range Oto +75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 42 - 38 - 42 mA
linH Input Current High - 720 - 450 - 450 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vvdc
AC PARAMETERS

thd Propagation Delay 0.5 1.55 0.55 1.55 0.6 1.7 ns

tr Rise Time 0.75 1.8 0.75 1.9 0.8 2.0 ns

tf Fall Time 0.75 1.8 0.75 1.9 0.8 2.0 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts. Note: If crosstalk is present, double bypass capacitor to 0.2
uF.
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MC10H211

Dual 3-Input 3-Output NOR
Gate

The MC10H211 is designed to drive up to six transmission lines
simultan— eously. The multiple outputs of this device also allow the ON Semiconductor
wire “OR"-ing of several levels of gating for minimization of gate and
package count. http://onsemi.com
The ability to control three parallel lines with minimum propagation
delay from a single point makes the MC10H211 particularly useful in MARKING
clock distribution applications where minimum clock skew is desired. DIAGRAMS
* Propagation Delay, 1.0 ns Typical 16
* Power Dissipation, 160 mW Typical ESDS’F—FlIi FJ%E%EE'MDLH
¢ Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620 AWLYYWW
Temperature Range) TUUUUUUU
* \bltage Compensated

¢ MECL 10K—Compatible

16

PDIP-16
P SUFFIX MC10H211P
LOGIC DIAGRAM CASE 648 o AWLYYWW
2 1
1
5 3
PLCC-20
Q 1]
12 FN SUFFIX g toHzll g
s > case77s  JAwLYvww g
9
11
Vo1 =PINS 1, 15 A = Assembly Location
Vcc2=PIN 16 WL = Wafer Lot
VEE=PIN 8 YY = Year
WW = Work Week
DIP ORDERING INFORMATION
PIN ASSIGNMENT
Device Package Shipping
Y ] ]
Veel |: 1 16 :l Veer MC10H211L CDIP-16 25 Units/Rail
Aout |: 2 15 :| Veel MC10H211P PDIP-16 25 Units/Rail
Aout [ ] 4[] Bour MC10H211FN | PLCC-20 46 Units/Rail
Aout |4 13| ] Bour
an [ ]s 12 ] Bout
an [ ]s ul ] 8w
an [ ]7 10 ] B
vee [ |8 9 [ ] B
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H211

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100

TA Operating Temperature Range Oto +75 °C

Tstg Storage Temperature Range — Plastic -55to +150 °C

— Ceramic -55to0 +165 °C

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 42 - 38 - 42 mA
linH Input Current High - 720 - 450 - 450 HA
linL Input Current Low 0.5 - 0.5 - 0.3 - MA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vvdc
AC PARAMETERS

thd Propagation Delay 0.7 1.6 0.7 1.6 0.7 1.7 ns

tr Rise Time 0.9 2.0 0.9 2.2 0.9 2.4 ns

tf Fall Time 0.9 2.0 0.9 2.2 0.9 2.4 ns

1. Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is
maintained. Outputs are terminated through a 50—ohm resistor to —2.0 volts. Note: If crosstalk is present, double bypass capacitor to 0.2
uF.

http://onsemi.com
155




MC10H330

Quad Bus Driver/Receiver
with 2-to-1 Output

Multiplexers
ON Semiconductor
The MC10H330 is a Quad Bus Driver/Receiver with two—-to—one
output multiplexers. These multiplexers have a common select and http://onsemi.com

output enable. When disabled, (Gfigh) the bus outputs go to —2.0
V. Their output can be brought to a low state{\) by applying a high
level to the receiver enable (REHigh). The parameters specified are
with 25Q loading on the bus drivers and @doads on the receivers.

* Propagation Delay, 1.5 ns Typical Data—to—Output

MARKING
DIAGRAMS

24

CDIP-24
* Improved Noise Margin 150 mV (Over Operating Voltage and \ L SUFFIX MC10H330L
2% CASE 758 AWLYYWW
Temperature Range)
* \bltage Compensated 1
* MECL 10K—Compatible 24
e, PDIP-24 MC10H330P
DIP Y:W P SUFFIX VLYV
PIN ASSIGNMENT CASE 724
1
|\ 1
Vee |: 1 24 :l Vceo
PLCC-28 F 3
xsus || 2 23 ] Yaus ’ nSUrtx 8 10H330 P
\"%-ﬁﬂ‘ d AWLYYWW b
weus [ | 3 22 ] 7pus & CASETIE & ;
Veeo |: 4 21 :l OE Toooooo
X1 5 20 Y0 A = Assembly Location
|: :l WL = Wafer Lot
xo []s [ ] YY = Year
WW = Work Week
wi [ |7 18[ ] 20
wo [ |8 A I !
s [ 16 ] RE ORDERING INFORMATION
WiN |: 10 15 :l ZN Device Package Shipping
XIN |: 1 14 :| YIN MC10H330L CDIP-24 15 Units/Rail
VEE |: 12 13 :| VCeo MC10H330P PDIP-24 15 Units/Rail
Pin assignment is for Dual-in-Line Package. MC10H330FN PLCC-28 37 Units/Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
NOTE:
Each MECL 10H series circuit has been designed
to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than
500 Ifpm is maintained. Receiver outputs are
terminated through a 50—ohm resistor to —2.0 volts
dc. Bus outputs are terminated through a 25—ohm
resistor to —2.0 volts dc.
0 Semiconductor Components Industries, LLC, 2000 156 Publication Order Number:
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MC10H330

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc =0) -8.0to0 Vdc
V) Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
Ta Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V £5%) (See Note)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
IE Power Supply Current - 157 - 143 — 157 mA
linH Input Current High MA
Pins 5-8, 17-20 - 667 - 417 - 417
Pins 16, 21 - 514 - 321 - 321
Pin 9 - 475 - 297 - 297
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Select-to—Input 1.8 5.3 1.8 5.3 1.8 53
Data—to—Bus Output 0.5 2.0 0.5 2.0 0.5 2.0
Select-to-Bus
_ Output 1.0 3.2 1.0 3.2 1.0 3.2
OE-to—Bus Output 0.8 2.2 0.8 2.2 0.8 2.2
Bus—to—Input 0.8 2.1 0.8 2.1 0.8 2.4
RE—to—Input 0.5 2.2 0.5 2.2 0.5 2.2
Data—to—Receiver
Input 1.3 4.0 13 4.0 1.3 4.0
ty Rise Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
tf Fall Time 0.5 2.0 0.5 2.0 0.5 2.0 ns
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X0

X1
XN
Y0

Y1
YIN
20

Z1
ZIN
RE

21

MC10H330

LOGIC DIAGRAM

Veeo
Vee

Veeo
Veeo

PIN 24
PIN 1
PIN 13
PIN 4
PIN 12

[N
—

®

(H)HH
o) \ A ©

(I—\)I—\H
[22) A )

MULTIPLEXER TRUTH TABLE

OE | S |[ WRus [ XBus | YBus | ZBus
H X -20V |-20V|-=20V|-20V
L L WO X0 YO Z0
L H W1 X1 Y1 Z1

RECEIVER TRUTH TABLE

WBUS

XBUS

YBUS

ZBUs

RE Win Xin Yin Zin
H L L L L
L WBus | XBus | YBus | ZBus
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MC10H332

Dual Bus Driver/Receiver
with 4-to-1 Output
Multiplexers

The MC10H332 is a Dual Bus Driver/Receiver with four—to—one
output multiplexers. These multiplexers have common selects and
output enable. When disabled, (Gfigh) the bus outputs go to —2.0
V. The parameters specified are withQ%oading on the bus drivers

and 50Q loads on the receivers.
¢ Propagation Delay, 1.5 ns Typical Data—to—Output

¢ Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
¢ \ltage Compensated
* MECL 10K-Compatible

DIP & PLCC
PIN ASSIGNMENT
vee [t ~ 20 [ ] Veeon
XBUS |: 2 19 :| YBUS
x []3 18 ] o€
x1 [ |4 17 ] vo
x2 [ |5 . | v
x3 [ e HIRY
so []7 u[ ] vs
st [ e 13| | RE
xin [ ]9 2] ] v
vee [ 10 1 ] veem

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

NOTE:

Each MECL 10H series circuit has been designed
to meetthe dc specifications shown in the test table,
after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than
500 Ifpm is maintained. Receiver outputs are
terminated through a 50—ohm resistor to —2.0 volts
dc. Bus outputs are terminated through a 25—-ohm
resistor to —2.0 volts dc.
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CDIP-20
R L SUFFIX
CASE 732
PDIP-20 MC10H332P
P SUFFIX
CASE 738 Lo AWLYYWW
1

PLCC-20
% FN SUFFIX
e CASE 775

MARKING
DIAGRAMS

20

MC10H332L
AWLYYWW

10H332
AWLYYWW

A = Assembly Location
WL = Wafer Lot
YY =Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10H332L CDIP-20 18 Units/Rall
MC10H332P PDIP-20 18 Units/Rail
MC10H332FN PLCC-20 46 Units/Rail

Publication Order Number:
MC10H332/D




MC10H332

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
—Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note 1.)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 115 - 110 - 115 mA
linH Input Current High HA
Pins 3,4,5,6,14,
15,16,17 - 667 - 417 - 417
Pins 7,8 - 437 - 273 - 273
Pins 13, 18 - 456 - 285 - 285
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 —-0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data—to—Bus Output 0.8 3.0 0.8 3.0 0.8 3.2
Select-to—-Bus
_ Output 0.8 3.4 0.8 3.4 0.8 3.8
OE-to—Bus Output 0.8 2.4 0.8 2.4 0.8 2.6
Bus-to—Receiver 0.8 2.1 0.8 2.1 0.8 24
Select-to-Receiver 1.8 4.5 1.8 4.5 1.8 5.0
RE-to—Receiver 0.8 2.2 0.8 2.2 0.8 2.5
Data—to—Receiver 1.3 4.0 1.3 4.0 1.3 4.5
tr Rise Time 0.5 2.0 0.5 2.0 0.5 21 ns
tf Fall Time 0.5 2.0 0.5 2.0 0.5 2.1 ns

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—-ohm resistor to —2.0 volts.
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MULTIPLEXER TRUTH TABLE

MC10H332

RECEIVER TRUTH
TABLE

ﬁ Sl SO XBUS YBUS —
H X X —20v | —2.0v RE| Xin_| Yin
L L L X0 YO H L L
L L H X1 Y1 L | Xgus | YBus
L H L X2 Y2
L H H X3 Y3
LOGIC DIAGRAM
=@
X0 @ ] o
]
¥o
—— >
X2 @ ; }%:%:’—’—( :) XBUS
= >
s O—s =
S0 @_D °®
O
st —0
P
"o DO_%:ﬁ/—
YBUS
=) >
ccot
RE @ Veeo2
VEE
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MC10H334

Quad Bus Driver/Receiver
with Transmit and Receiver
Latches

ON Semiconductor

The MC10H334 is a Quad Bus Driver/Receiver with transmit and
receiver latches. When disabled, (©Bigh) the bus outputs will fall
to —2.0 V. Data to be transmitted or received is passed through its
respective latch when the respective latch enable @1IdRLHE is at
a low level. Information is latched on the positive transition of DLE
and RLE The parameters specified are with%ading on the bus
drivers and 5@ loads on the receivers.

http://onsemi.com

MARKING
DIAGRAMS

20

) : CDIP-20
* Propagation Delay, 1.6 ns Typical Data—to—Output R L SUEEIX MC10H334L
* Improved Noise Margin 150 mV (Over Operating Voltage and CASE 732 AWLYY WV
Temperature Range) 1
* \bltage Compensated 20
e MECL 10K—Compatible PDIP—2
P P SUFF& MC10H334P
AWLYYWW
DIP & PLCC CASE 738 LS
PIN ASSIGNMENT 1
1
|
vee [t 20 [ ] veeos PLCC-20 : D
% FN SUFFIX j 1oHs4 g
BusL [| 2 1 ] sus2 > CASE 775 g AWLYYww p
BUSO [ |3 18 ] Buss
veee |: 4 1 :l OE A = Assembly Location
D1 5 16 D2 WL = Wafer Lot
[ n YY =Year
oo [ ] 15 ] o3 WW = Work Week
DEE [ |7 14| ] RE
RO [ |8 13| ] R ORDERING INFORMATION
R1 |: 9 12 :l R2 Device Package Shipping
Vee [ | 10 u | ] Veeo MC10H334L CDIP-20 18 Units/Rail
Pin assignment is for Dual-in—Line Package. MC10H334P PDIP-20 18 Units/Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
MC10H334FN PLCC-20 46 Units/Rail

NOTE:

Each MECL 10H series circuit has been designed
to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than
500 Ifpm is maintained. Receiver outputs are
terminated through a 50—-ohm resistor to —2.0 volts
dc. Bus outputs are terminated through a 25—ohm
resistor to —2.0 volts dc.
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MC10H334

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 0) -8.0to 0 Vdc
\ Input Voltage (Vcc = 0) 0to VEE Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165 °C
ELECTRICAL CHARACTERISTICS (VEg =-5.2V +5%) (See Note)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Power Supply Current - 161 - 161 - 161 mA
linH Input Current High HA
Pins 5,6,15,16 - 397 - 273 - 273
Pins 7,14 - 460 - 297 - 297
Pin 17 - 520 - 357 - 357
linL Input Current Low 0.5 - 0.5 - 0.3 - HA
VOH High Output Voltage -1.02 -0.84 -0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage -1.17 -0.84 -1.13 -0.81 -1.07 —-0.735 Vdc
VL Low Input Voltage -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
tpd Propagation Delay ns
Data—to—Bus Output 0.5 2.5 0.5 2.5 0.5 2.5
DLE-to-Bus Output 1.0 2.7 1.0 2.7 1.0 2.7
OE—to—Bus Output 0.5 25 0.5 25 0.5 25
Bus—to—R0O 0.5 1.9 0.5 1.9 0.5 1.9
RLE-to—RO 0.5 21 0.5 2.1 0.5 21
Data—to—Receiver RO 1.0 3.8 1.0 3.8 1.0 3.8
tr Rise Time 0.5 2.2 0.5 2.2 0.5 2.2 ns
tf Fall Time 0.5 2.2 0.5 2.2 0.5 2.2 ns
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MC10H334

LOGIC DIAGRAM

@ » B
@ oE P olG
d
@ Do P D Q ‘! y= P <> BUSO @
@ SV S D Q ‘! = * <> BUst @
D2 P D Q ] p= — BUs2
@ D3 B D Q | F > BUS3
OUTPUT
RE P LATCH | .
d
RO« Q D
@ R1 < Q D
@ R2 < Q D
@ R3 < Q D
Ve P—mm RECEIVER
@ LATCH
Vee p—mm8
DRIVER TRUTH TABLE RECEIVER TRUTH TABLE
Vccoy p——mmm — —

@ D |DLE | OE || Buspsy Bus | RLE Rnsl
@ Veeoz2

X X H 2.0V Bus L Bus
Veco D L L D X H Rn

X H L Busp
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MC10H350

PECL* to TTL Translator
(+5 Vdc Power Supply Only)

The MC10H350 is a member of Motorola’s 10H family of high
performance ECL logic. It consists of 4 translators with differential

ON Semiconductor

inputs and TTL outputs. The 3-state outputs can be disabled by

applying a HIGH TTL logic level on the common OE input.

The MC10H350 is designed to be used primarily in systems
incorporating both ECL and TTL logic operating off a common power
supply. The separated)& power pins are not connected internally and
thus isolate the noisy TTL &c runs from the relatively quiet ECL
Vccruns on the printed circuit board. The differential inputs allow the
H350 to be used as an inverting or noninverting translator, or g
differential line receiver. The H350 can also drive CMOS with the |

addition of a pullup resistor.
* Propagation Delay, 3.5 ns Typical
¢ MECL 10K-Compatible

LOGIC DIAGRAM

1
12

13
14

Ve (+5.0 VDC) = PINS 1 AND 16

GND=PIN8
DIP PIN ASSIGNMENT
N\
EcLvee [ ] 1 16 TTLVee

Aout 2 15 Cout

AN 3 14 CIN

AN 4 13
Bin 12
BIN 6 11
BouT 7 10

GND 8 9

HiNIRImInInin
HiNININININI.

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MARKING
DIAGRAMS

16

CDIP-16 F]'D'D'D'D'D'Dﬂ
L SUFFIX MC10H350L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-16
\N, ey MC10H350P
AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H350 il
> CASE 775 g AWLYYWwW B
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H350L CDIP-16 25 Units/Rail
MC10H350P PDIP-16 25 Units/Rail
MC10H350FN PLCC-20 46 Units/Rall
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MC10H350

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
Vce Power Supply (VEg = Gnd) 7.0 Vdc
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic —55to +165 °C
ELECTRICAL CHARACTERISTICS (Vcc =5.0V +5%) (See Note 1.)
Ta =0°Cto 75°C
Symbol Characteristic Min Max Unit
Icc Power Supply Current TTL - 20 mA
ECL - 12
lIH Input Current High Pin 9 - 20 HA
IINH Others - 50
L Input Current Low Pin 9 - -0.6 mA
IINL Others - 50 HA
VIH Input Voltage High Pin 9 2.0 - Vdc
ViL Input Voltage Low Pin 9 - 0.8 Vdc
VDIEE Differential Input Voltage (Note 1.) 350 - mV
Pins 3-6, 11-14 (1)
Vem Voltage Common Mode 2.8 Vce Vdc
Pins 3-6, 11-14
VOH Output Voltage High 2.7 - Vdc
loH =3.0 mA
VoL Output Voltage Low - 0.5 Vdc
loL =20 mA
los Short Circuit Current —60 -150 mA
Vour=0V
lozH Output Disable Current High - 50 HA
VouTt =27V
lozL Output Disable Current Low - -50 HA
VouTt =05V

1. Commonmode inputvoltage to pins 3—4, 5-6, 11-12, 13—-14 must be between the values of 2.8V and 5.0 V. This common mode input voltage
range includes the differential input swing.

2. For single ended use, apply 3.75 V (Vgp) to either input depending on output polarity required. Signal level range to other inputis 3.3 Vto 4.2 V.
3. Any unused gates should have the inverting inputs tied to Vcc and the non—inverting inputs tied to ground to prevent output glitching.

4. 1.0V to 2.0V w/50 pF into 500 ohms.

*Positive Emitter Coupled Logic
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MC10H350

ELECTRICAL CHARACTERISTICS (Vcc =5.0V £5%) (See Notes 1 & 4)

Ta =0°Cto 75°C
Symbol Characteristic Min Max Unit
AC PARAMETERS (C =50 pF) (Vcc =5.0 £ 5%) (Tpa = 0°C to 75°C)
thd Propagation Delay Data (50% to 1.5V) 15 5.0 ns
tr Rise Time (Note 4.) 0.3 1.6 ns
tf Fall Time (Note 4.) 0.3 1.6 ns
tpdLz Output Disable Time 2.0 6.0 ns
tpdHZ 2.0 6.0
tpdzL Output Enable Time 2.0 8.0 ns
tpdzH 2.0 8.0

3-STATE SWITCHING WAVEFORMS

3-STATE OUTPUT LOW ENABLE AND 3-STATE OUTPUT HIGH ENABLE AND
DISABLE TIMES . DISABLE TIMES
OE OE
15V 15V 15V 15V
TpzL TpLz TpzH -—> TPHZ
i ¥ VoH =35V
Vout L5y | 15V ) OH
Vout
L VoL
¢ T 03V
03V
TEST LOAD
+7.0V OPEN
TpzL. TpLz.0,C, ALL OTHER

500 Q

500 Q

*INCLUDES JIG AND PROBE CAPACITANCE

Application Note: Pin 9 is an OE  and the 10H350 is disabled when OE is at V| or higher.
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MC10H351

Quad TTL/NMOS to PECL*
Translator

The MC10H351 is a quad translator for interfacing data between a

saturated logic section and the PECL section of digital systems when ON Semiconductor

only a +5.0 Vdc power supply is available. The MC10H351 has
TTL/NMOS compatible inputs and PECL complementary
open—emitter outputs that allow use as an inverting/non—inverting
translator or as a differential line driver. When the common strobe
input is at a low logic level, it forces all true outputs to the PECL low
logic state€ +3.2 V) and all inverting outputs to the PECL high logic

http://onsemi.com

state € +4.1 V). CDIP=20
The MC10H351 can also be used with the MC10H350 to transmit{ L SUFFIX
and receive TTL/NMOS information differentially via balanced CASE 732

twisted pair lines.
¢ Single +5.0 Power Supply

¢ AllV cc Pins Isolated On Chip PDIP—20
¢ Differentially Drive Balanced Lines P SUFFIX
_ . CASE 738

tpd = 1.3 nsec Typical

MARKING
DIAGRAMS

20

MC10H351L
AWLYYWW

MC10H351P
o AWLYYWW

1
1
LOGIC DIAGRAM
[ . q 1}
BIN 7 1 BOUT PLCC-20 d 1om3s1 B
s BOUT FN SUFFIX [ h
e CASE 775 g AWLYYWW i
AIN s—ﬂ 5 AOUT g !
4 AOUT e
DIN 12 — 16 DOUT A = Assembly Location
17 DOUT WL = Wafer Lot
YY = Year
CIN 14 — 19 CcouT WW = Work Week
COMMON g 18 couT
STROBE
ee (+5'0\<13DNCD) . mioe e ORDERING INFORMATION
DIP PIN ASSIGNMENT Device Package Shipping
\J MC10H351L CDIP-20 18 Units/Rail
BouT [ |1 20 | ] ECLVce
sout [ 2 19 [ cour MC10H351P PDIP-20 18 Units/Rail
ne [ 3 18] cour MC10H351FN | PLCC-20 46 Units/Ralil
aout [ |4 17| ] pout
AouT []5 16| ] DOUT
vee [ ] 6 15 ] veez
BIN [ |7 “[ ] cw
AN |8 13 [ ] ~ne
COMMON
stRope [ © 12[ ] ow
GND [ 10 n[ ] TLvee

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H351

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
Vce Power Supply 0to+7.0 Vdc
\ Input Voltage (Vcc =5.0V) 0toVce Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165
ELECTRICAL CHARACTERISTICS (Vcc =Vcce1=Vece2 =5.0V +£5.0%)t
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
ECL Power Supply - 50 - 45 - 50 mA
TTL Current - 20 - 15 - 20 mA
Reverse Current HA
IR Pins 7, 8, 12, 14 - 25 - 20 - 25
IINH Pin9 - 100 - 80 - 100
Forward Current mA
IE Pins 7, 8, 12, 14 - -0.8 - -0.6 - -0.8
IINL Pin 9 - -3.2 - -2.4 - -3.2
V(BR)in Input Breakdown 55 - 55 - 55 - Vdc
Voltage
\ Input Clamp Voltage - -1.5 - -1.5 - -1.5 Vdc
(lin =-18 mA)
VOH High Output 3.98 4.16 4.02 4.19 4.08 4.27 Vdc
Voltage (Note 1.)
VoL Low Output 3.05 3.37 3.05 3.37 3.05 3.37 Vdc
Voltage (1)
VIH High Input Voltage 2.0 - 2.0 - 2.0 - Vdc
VL Low Input Voltage - 0.8 - 0.8 - 0.8 Vdc

1. With Vcc at 5.0 V. Vop/VoL change 1:1 with V.
*Positive Emitter Coupled Logic

AC PARAMETERS

0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
thd Propagation Delay (Note 2) 0.4 2.2 0.4 2.2 0.4 2.1 ns
tr Rise Time (20% to 80%) 0.4 1.9 0.4 2.0 0.4 2.1 ns
tf Fall Time (80% to 20%) 0.4 19 0.4 2.0 0.4 2.1 ns
fmax Maximum Operating Frequency 150 - 150 - 150 - MHz

2. Propagation delay is measured on this circuit from +1.5 volts on the input waveform to the 50% point on the output waveform.

TEach MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to Vo —2.0 Vdc.
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MC10H352

Quad CMOS to PECL*
Translator

The MC10H352 is a quad translator for interfacing data between a
CMOS logic section and the PECL section of digital systems when
only a +5.0 Vdc power supply is available. The MC10H352 has
CMOS compatible inputs and PECL complementary open—emitter
outputs that allow use as an inverting/non—inverting translator or as a
differential line driver. When the common strobe input is at a low logic
level, it forces all true outputs to the PECL low logic state3.2 V)
and all inverting outputs to the PECL high logic state4.1 V).

pair lines.

¢ Single +5.0 V Power Supply

All V cc Pins Isolated On Chip
Differentially Drive Balanced Lines
tpd = 1.3 nsec Typical

The MC10H352 can also be used with the MC10H350 to transmit
and receive CMOS information differentially via balanced twisted W

W CASE 738

ON Semiconductor
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CDIP-20
L SUFFIX
CASE 732

PDIP-20
P SUFFIX

MARKING
DIAGRAMS

20

MC10H352L
AWLYYWW

MC10H352P
o AWLYYWW

LOGIC DIAGRAM 1
BIN 7 __Eﬁ 1 BoOUT 1
2 BouT PLCC-20 o onas b
AIN 8 — 5 AOUT % FN SUFFIX d h
4 AOUT e CASE 775 g AWLYYWW §
DIN 12 _ﬂ 16 DOUT S
17 DOUT _
_ A = Assembly Location
COMMON g 18 CcouT YY =Year
STROBE WW = Work Week
Ve (+5.0 VDC) = PINS 6, 11, 15, 20
GND = PIN 10
DIP PIN ASSIGNMENT ORDERING INFORMATION
Device Package Shipping
U
Bout []1 20| ] EcLvee MC10H352L CDIP-20 18 Units/Rail
BOUT 2 19 cout
L] u MC10H352P PDIP—20 18 Units/Rail
Ne [ ] s 18 ] cour
MC10H352FN | PLCC-20 46 Units/Rail
Aout [ |4 17[ ] pour
AoUT [ |5 16| | bout
vee [ ] 6 15[ ] veez
BIN [ |7 u[ ] cn
AN []s 13 ] ne
COMMON
stRose L] ¢ 22 ] o
G\D [ | 10 1| ] cmosvee

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10H352

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
Vce Power Supply 0to+7.0 Vdc
\ Input Voltage (Vcc =5.0V) 0toVce Vdc
lout Output Current— Continuous 50 mA
— Surge 100
TA Operating Temperature Range Oto +75 °C
Tstg Storage Temperature Range — Plastic -55to +150 °C
— Ceramic -55to0 +165
ELECTRICAL CHARACTERISTICS (Vcc=Vcc1=Vcc2=50V+ 5.0%)Jr
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
ECL Power Supply — 50 — 45 — 50 mA
TTL Current — 20 — 15 — 20 mA
IR Reverse Current HA
Pins 7, 8, 12, 14 — 25 — 20 — 25
Pin9 — 100 — 80 — 100
= Forward Current mA
Pins 7, 8, 12, 14 — -0.8 — -0.6 — -0.8
Pin 9 — -3.2 — -2.4 — -3.2
V(BR)in Input Voltage 55 — 55 — 55 — Vdc
Breakdown
\ Input Clamp Voltage — -1.5 — -1.5 — -1.5 Vdc
(lin =-18 mA)
VOH High Output 3.98 4.16 4.02 4.19 4.08 4.27 Vdc
Voltage (Note 1.)
VoL Low Output 3.05 3.37 3.05 3.37 3.05 3.37 Vdc
Voltage (Note 1.)
VIH High Input Voltage 3.15 — 3.15 — 3.15 — Vdc
VL Low Input Voltage — 15 — 15 — 15 Vdc

1. With Vcc at 5.0 V. Vop/VoL change 1:1 with V.
**Positive Emitter Coupled Logic

AC PARAMETERS

0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
thd Propagation Delay (Note 2.) 0.4 1.9 0.4 2.0 0.4 2.1 ns
tr Rise Time (20% to 80%) 0.4 1.9 0.4 2.0 0.4 2.1 ns
tf Fall Time (80% to 20%) 0.4 19 0.4 2.0 0.4 2.1 ns
fmax Maximum Operating Frequency 150 — 150 — 150 — MHz

2. Propagation delay is measured on this circuit from Vc /2 on the input waveform to the 50% point on the output waveform.

TEach MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
Outputs are terminated through a 50—ohm resistor to Vcc — 2.0 Vdc.

http://onsemi.com
171




MC10H424

Quad TTL to ECL Translator

with ECL Strobe

The MC10H424 is a Quad TTL-to—ECL translator with an ECL
strobe. Power supply requirements are ground, +5.0 volts, and -5.2

volts.

* Propagation Delay, 1.5 ns Typical

* Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

* \/oltage Compensated
* MECL 10K — Compatible

LOGIC DIAGRAM

S D
15
t g
14

Bout
Aout
Bout
AouT

AN
COMMON
STROBE

Bin

VEE

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

GND = PIN16
Vee (+5.0VDC) = PINO
VEE (-52VDC) = PIN8

DIP

PIN ASSIGNMENT
[]: ~ 16| | oND
[ ]2 15[ ] cour
[]3 14 [ ] pour
[] 13| ] Dout
[]s 12 ] Cour
[ ul ] own
[]7 [ ] o
[]s 9 [] Vvee

[ Semiconductor Components Industries, LLC, 2000
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10H424L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10H424P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10H424 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10H424L CDIP-16 25 Units/Rail
MC10H424P PDIP-16 25 Units/Rail
MC10H424FN PLCC-20 46 Units/Rall
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MC10H424

MAXIMUM RATINGS

Symbol Characteristic Rating Unit
VEE Power Supply (Vcc = 5.0V) -8.0to 0 Vdc
Vce Power Supply (VEg =-5.2V) 0to+7.0 Vdc

V| Input Voltage (ECL) 0to VEE Vdc
\ Input Voltage (TTL) 0toVce Vdc
lout Output Current — Continuous 50 mA
— Surge 100
TA Operating Temperature Range 0to +75 °C
Tstg Storage Temperature Range - Plastic -55to +150 °C
— Ceramic —55 to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2V £5%, Vcc =5.0 V £5.0%)
0° 25° 75°
Symbol Characteristic Min Max Min Max Min Max Unit
I Negative Power Supply - 72 - 66 - 72 mAdc
Drain Current
IccH Positive Power Supply - 16 - 16 - 18 mAdc
lccL Drain Current — 25 — 25 — 25 mAdc
IR Reverse Current Pin - 50 - 50 - 50 HAdc
5,7,10,11
IE Forward Current Pin - -3.2 - -3.2 - -3.2 mAdc
5,7,10,11
linH Input HIGH Current Pin 6 - 450 - 310 - 310 pHAdc
linL Input LOW Current Pin 6 0.5 - 0.5 - 0.3 - pAdc

V(BR)in Input Breakdown Voltage 5.5 - 5.5 - 55 - Vdc

\ Input Clamp Voltage - -1.5 - -1.5 - -15 Vdc
VOH High Output Voltage -1.02 -0.84 —-0.98 -0.81 -0.92 -0.735 Vdc
VoL Low Output Voltage -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vdc
VIH High Input Voltage Pin 2.0 - 2.0 - +2.0 - Vdc

5,7,10,11

ViL Low Input Voltage Pin - 0.8 - 0.8 - 0.8 Vdc

5,7,10,11
VIH High Input Voltage Pin 6 -1.17 -0.84 -1.13 -0.81 -1.07 -0.735 Vdc
VL Low Input Voltage Pin 6 -1.95 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc
AC PARAMETERS
NOTE:

Propaga- tpd ns Each MECL 10H series circuit has been designed to meet the dc
tion Delay specifications shown in the test table, after thermal equilibrium has been

Data 05122105123 105 |24 established. The circuit is in a test socket or mounted on a printed circuit

Strobe 0512210512305 |24 board and transverse air flow greater than 500 Ifpm is maintained. Outputs

are terminated through a 50—ohm resistor to —2.1 volts.

Rise Time ty 05]20]|05|20|05 |22 | ns
Fall Time t 05]20]05|20 |05 |22 ]| ns

APPLICATIONS INFORMATION

The MC10H424 has TTL—compatible inputs, an ECL  Anadvantage of this device is that TTL—level information
strobe and MECL complementary open—emitter outputs thatcan be transmitted differentially, via balanced twisted pair
allow use as an inverting/non—inverting translator or as alines, to MECL equipment, where the signal can be received
differential line driver. When the common strobe input is at by the MC10H115 or MC10H116 differential line receivers.
the low—logic level, it forces all true outputs to a MECL
low—logic state and all inverting outputs to a MECL
high—logic state.
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MC10H600, MC100H600
9-Bit TTL to ECL Translator

The MC10H/100H600 is a 9-bit, dual supply TTL to ECL
translator. Devices in the Motorola 9-bit translator series utilize the
28-lead PLCC for optimal power pinning, signal flow—-through and
electrical performance.

The H600 features both ECL and TTL logic enable controls for
maximum flexibility.

The 10H version is compatible with MECL 10H ECL logic levels.

ON Semiconductor
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The 100H version is compatible with 100K levels. MARKING
¢ O-Bit Ideal for Byte—Parity Applications DIAGRAM
n . . i 1
* Flow—Through Configuration _ o o ',,i mmsgmnn,
¢ Extra TTL and ECL Power/Ground Pins to Minimize Switching : ]
Noise PLCC-28 d 10H600 h
FN SUFFIX d AWLYYWW p
e ECL and TTL Enable Inputs CASE 776 g 3
* Dual Supply e
e 35nsMaxDtoQ A =Assembly Location
. WL = Wafer Lot
* PNP TTL Inputs for Low Loading vy = Yezfr °
* Choice of ECL Compatibility: MECL 10H (10Hxxx) or 100K WW = Work Week
(LOOHxxX) PIN NAMES
PIN FUNCTION
LOGIC SYMBOL
GND TTL Ground (0 V)
ENECL :Z)_ VccE ECL Vce (0V)
ENTTL Vcco ECL Vcc (0 V) — Outputs
VeeT TTL Supply (+5.0 V)
DO Q0 VEE ECL Supply (-5.2/-4.5V)
- D0-D8 Data Inputs (TTL)
Q0-Q8 Data Outputs (ECL)
b1 )_ o1 ENECL Enable Control (ECL)
a ENTTL Enable Control (TTL)
D2 )
| | Q2 Pinout: 28—-Lead PLCC (Top View)
D3 : D5 D4 Vger D3 D2 DL DO
Q3 TN N e Y e N e Y o N o |
—1 25 24 23 22 21 20 19
L pa ECL D6 [ 18[] QO
| | Q4 D7 [ 17[] Q1
D5 D8 [[2s ] Voo
- Q5 GND[J® 15[] Veeo
TRUTH TABLE 0 ENTTL 2 wul] Q2
ENECL | ENTTL | D Q | — Q6 ne s [ Veco
H X H H 07 ENECL []s 12[] Q3
H X L L Q7 5 6 7 8 9 10 U
Q8 Q7Vcco Q6 VEg Q5 Q4
X H L L D8
L L X L a Q8
ORDERING INFORMATION
Device Package Shipping
MC10HB00FN PLCC-28 37 Units/Rail
MC100H600FN | PLCC-28 37 Units/Rail
0 Semiconductor Components Industries, LLC, 2000 174 Publication Order Number:
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MC10H600, MC100H600

DC CHARACTERISTICS: Vet =5.0V £10%; VEE =—5.2 V + 5% (10H version); VEg = —4.2 V to —5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
Power Supply Current
IEE ECL 10H -125 -125 -125 mA
100H -122 -123 -132
IcCH TTL 48 48 48 mA
lccL 50 50 50

AC CHARACTERISTICS: VccT=5.0V +10%

s VEE =-5.2 V £ 5% (10H version); VEg = —-4.2 V to —5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 1.4 3.0 15 3.2 1.7 3.5 ns 50Qto-2.0V
tPHL to Output ENECL/ | 18 | 37 | 19 | 39 | 20 | 41 ns 50 Qto—2.0V
ENTTL
R Output Rise/Fall Time 0.5 15 0.5 15 0.5 15 ns 50Qto-2.0V
tg 20%—-80%
10H ECL DC CHARACTERISTICS: VccT=5.0V +10%; VEg =-5.2V £ 5%
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 MA
L Input LOW Current 0.5 0.5 0.5 MA
ViH Input HIGH Voltage -1170 | -840 | -1130 | —810 | -1070 | -735 mV
VL Input LOW Voltage —1950 | -1480 | —-1950 | —1480 | —1950 | —1450
VOH Output HIGH Voltage -1020 | -840 | —980 | —810 | —920 | -735 mV 50Qto-2.0V
VoL Output LOW Voltage —1950 | -1630 | —1950 | —-1630 | —1950 | —1600
100H ECL DC CHARACTERISTICS: VccT=5.0V +£10%; VEg =-4.2Vt0-55V
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 MA
L Input LOW Current 0.5 0.5 0.5 MA
ViH Input HIGH Voltage -1165 | —880 | -1165 | —880 | -1165 | —880 mV
VL Input LOW Voltage -1810 | -1475 | -1810 | —1475 | -1810 | —1475
VOH Output HIGH Voltage -1025 | —880 | -1025 | —880 | -1025 | —880 mV 50Qto-2.0V
VoL Output LOW Voltage -1810 | -1620 | -1810 | -1620 | -1810 | —-1620

TTL DC CHARACTERISTICS: VeeT =5.0 V + 10%; VEE = —5.2

V * 5% (10H version); VEg =—4.2 V to —5.5 V (100H version)

0°C 25°C 75°C

Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8 \
IIH Input HIGH Current 20 20 20 MA VIN=2T7V

100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=0.5V
VIK Input Clamp Voltage -1.2 -1.2 -1.2 \Y IIN =-18 mA
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MC10H601, MC100H601
9-Bit ECL to TTL Translator

The MC10H/100H601 is a 9-bit, dual supply ECL to TTL
translator. Devices in the Motorola 9-bit translator series utilize the
28-lead PLCC for optimal power pinning, signal flow—-through and
electrical performance.

The devices feature a 48 mA TTL output stage, and AC
performance is specified into both a 50 pF and 200 pF load

ON Semiconductor
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capacitance. For the 3—state output disable, both ECL and TTL control MARKING
inputs are provided, allowing maximum design flexibility. DIAGRAM
The 10H version is compatible with MECL 10H ECL logic levels. 1
The 100H version is compatible with 100K levels. S .
. . . . [ 1]
¢ O-Bit Ideal for Byte—Parity Applications 9 1oHe01 P
e 3-State TTL Outputs F'T\ILSSEIZ:?X E AWLYYWW E
¢ Flow-Through Configuration CASE 776 U oo
e Extra TTL and ECL Power Pins to Minimize Switching Noise A A by Locati
= ASsem ocation
e ECL and TTL 3-State Control Inputs WL = Wafer Lo):
¢ Dual Supply YY =Year
. . WW = Work Week
. 4.8_ ns_Max Delay into 50 pF, 9.6 ns into 200 pF (all outputs PIN NAMES
switching) PIN FUNCTION
* PNP TTL Inputs for Low Loading
GND TTL Ground (0 V)
— VccE ECLVcc (0V)
OEECL :[)_ TRUTH TABLE VeeT TTL Supply (+5.0 V)
OETTL OEecL |oerL | b | @ VEE ECL Supply (=5.2/-4.5 V)
N [ D0-D8 Data Inputs (ECL)
DO Q0 I[ I[ h h Q0-Q8 Data Outputs (TTL)
H X X 7 OEECL 3-State Control (ECL)
N [ X H % 2 OETTL 3-State Control (TTL)
D1 Q1
| Q5 GND Vcer Q6 GND Q7 Q8
\t i T e Y e R e Y e Y e
25 24 23 22 21 20 19
b2 Q2 Q4[]es 18[]D8
\| [ Q3[]a 17[]D7
D3 3
Q Veer [zs 1] Veee
K . Q[jo 15[] D6
ECL TTL
b4 Qo4 GND [] 14[] D5
( . Qe 13[]D4
D5 Q5 Q0[] 122[]D3
b 5 6 7 8 9 10 n
\I | I Ry NN [y NNy NN [y SN NN Ry S |
D6 Q6 OETTL NC OEECLVgg DO DI D2
N [ Pinout: 28—-Lead PLCC (Top View)
D7 Q7
\T ORDERING INFORMATION
b8 Q8 Device Package Shipping
Figure 1. Logic Diagram MC10H601FN PLCC-28 37 Units/Rail
MC100H601FN | PLCC-28 37 Units/Rail
0 Semiconductor Components Industries, LLC, 2000 176 Publication Order Number:
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MC10H601, MC100H601

10H ECL DC CHARACTERISTICS: Voot =5.0 V +10%; VEE = 5.2 V # 5%

0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Power Supply Current -51 -51 -51 mA
IINH Input HIGH Current 225 145 145 MA
IINL Input LOW Current 0.5 0.5 0.5 MA
VIH Input HIGH Voltage -1170 | -840 | -1130 | —810 | -1060 | —720 mVv
ViL Input LOW Voltage —1950 | —1480 | —-1950 | —1480 | —1950 | —1445
100H ECL DC CHARACTERISTICS: VccT=5.0V £ 10%; VEg =-4.2Vt0-55V
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Power Supply Current -51 -51 -53 mA
IINH Input HIGH Current 225 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage -1165 | —880 | -1165 | —880 | -1165 | —880 mV
ViL Input LOW Voltage -1810 | -1475 | -1810 | —1475 | -1810 | —1475
TTL DC CHARACTERISTICS: VccT=5.0V £10%; VEE =-5.2V 5% (10H version);
VEg =—-4.2 Vto -5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IccH Power Supply Current 110 110 110 mA
lccL 110 110 110
Iccz Power Supply Current 105 105 105
IIH Input HIGH Current 20 20 20 MA VIN=27V
100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
los Output Short Circuit Current -100 | —-225 | -100 | —-225 | —-100 | -225 mA Vout=0V
lozH Output Disable Current HIGH 50 50 50 HA VouT =27V
lozL Output Disable Current LOW -50 -50 -50 Vout =05V
VIHT Input HIGH Voltage 2.0 2.0 2.0 \Y
VLT Input LOW Voltage 0.8 0.8 0.8
VOHT Output HIGH Voltage 25 25 25 \Y loH =-3.0mA
2.0 2.0 2.0 loH =-15mA
VoLT Output LOW Voltage 0.55 0.55 0.55 \Y loL =48 mA
VK Input Clamp Voltage -1.2 -12 -1.2 \Y IIN =-18 mA
AC CHARACTERISTICS: VccT=5.0V +10%; VEE =-5.2V +5% (10H version);
VEE =-4.2Vto—-5.5V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay 1.7 4.8 1.7 4.8 1.7 4.8 ns CL =50 pF
tPHL to Output 34 9.6 34 9.6 34 9.6 ns CL =200 pF
tpLz Output Disable Time OEECL 3.7 6.5 3.7 6.5 3.7 6.5 ns CL =50 pF
tpHZ 54 13 5.4 13 5.4 13 ns CL =200 pF
tpLz OETTL 4.3 7.5 4.3 7.5 4.3 7.5 ns CL =50pF
tPHZ 7.0 15 7.0 15 7.0 15 ns CL =200 pF
tpzL Output Enable Time OEECL 3.5 6.0 3.5 6.0 3.5 6.0 ns CL =50 pF
tpzH 5.0 12 5.0 12 5.0 12 ns CL =200 pF
tpzL OETTL 4.2 7.0 4.2 7.0 4.2 7.0 ns CL =50pF
tpzH 6.0 14 6.0 14 6.0 14 ns CL =200 pF
tR Output Rise/Fall Time 1.2 1.2 1.2 ns CL =50pF
te 1.0v-2.0V 3.0 3.0 3.0 ns CL =200 pF
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MC10H602, MC100H602

9-Bit Latch TTL to ECL
Translator

The MC10H/100H602 is a 9-bit, dual supply TTL to ECL translator
with latch. Devices in the Motorola 9-bit translator series utilize the
28—-lead PLCC for optimal power pinning, signal flow—through and
electrical performance.

The H602 features D—type latches. Latching is controlled by Latch

ON Semiconductor
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Enable (LEN), while the Master Reset input resets the latches. A MARKING
post—latch logic enable is also provided (ENECL), allowing control of DIAGRAM
the output state without destroying latch data. All control inputs are 1
ECL level. mmsgmnn,
The 10H version is compatible with MECL 10H ECL logic levels. E 10HE02 E
The 1QOH version is compfamble wlth .1OOK levels. PLCC-28 g awvLyyww B
e O-Bit Ideal for Byte—Parity Applications FN SUFFIX g 4
) . CASE 776 —
¢ Flow-Through Configuration
 Extra TTL and ECL Power/Ground Pins to Minimize Switching A = Assembly Location
Noi WL = Wafer Lot
oise YY = Year
¢ Dual Supply WW = Work Week
* 35nsMaxDtoQ PIN NAMES
e PNP TTL Inputs for Low Loading PIN FUNCTION
GND TTL Ground (0 V)
LOGIC SYMBOL VcCcE ECLVcc (0V)
ENECL Vcco ECL Vcc (0 V) — Outputs
VeeT TTL Supply (+5.0 V)
Do b oL VEE ECL Supply (-5.2/-4.5V)
} Qo0 DO-D8 Data Inputs (TTL)
__Ell\‘ i Q0-Q8 Data Outputs (ECL)
D1 ENECL Enable Control (ECL)
DQ __} o1 LEN Latch Enable (ECL)
"‘:_E’I\‘ i MR Master Reset (ECL)
b2 ENQ __} Q2 Pinout: 28—-Lead PLCC (Top View)
a1 —
—7 D5 D4 VgerD3 D2 DL DO
} Q3 25 24 23 22 21 20 19
0_,__E’|\l a D6 []26 18] Q0
L
D7 [ 7] Q1
D4 D Q- )
TTL T U Q4 ECL 08 []» ] Voo
D5 "_DIQ HE GND [J® 15[] Veco
oHen | o >_ Q5 MR [z 1] Q2
— LEN [ [l Veco
D6 D Qi 06 ENECL [+ 2] Q3
o1 EN — 5 6 7 8 9 10 1
+— TRUTH TABLE LT T T LT
D7 D oH Q8 Q7VecoQ6 VEg & Q4
:)— Q7 D|LEN| MR | ENECL| Q
¢+ EN —
+— Ll L L H L
D8 D Q __} al L L H H ORDERING INFORMATION
Q8
""'__E'I\‘ — § ;' :_" : ?_0 Device Package Shipping
i x| X X L L MCI10H602FN | PLCC-28 37 Units/Ralil
MC100H602FN [ PLCC-28 37 Units/Rail
0 Semiconductor Components Industries, LLC, 2000 178 Publication Order Number:
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MC10H602, MC100H602

DC CHARACTERISTICS: Vet =5.0V £10%; VEE =—5.2 V + 5% (10H version); VEg = —4.2 V to —5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
Power Supply Current
IEE ECL 10H -125 -125 -125 mA
100H -122 -123 -132
IcCH TTL 48 48 48 mA
lccL 50 50 50

AC CHARACTERISTICS: Vet =5.0V +£10%; VEg =-5.2 V + 5% (10H version); VEg = —4.2 V to —5.5 V (100H version)

0°C 25°C 75°C

Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 14 3.0 15 3.2 17 35 ns
tPHL to Output LEN 2.0 34 2.1 3.5 24 3.7

MR 2.0 3.4 21 35 25 3.9

ENECL 1.6 3.2 1.7 3.3 1.8 3.7
ts Set-Up Time, D to LEN 2.0 2.0 2.0 ns
th Hold Time, D to LEN 1.0 1.0 1.0 ns
tw(L) LEN Pulse Width, LOW 2.0 2.0 2.0 ns
R Output Rise/Fall Time 0.5 15 0.5 15 0.5 15 ns

= 20%-80%

10H ECL DC CHARACTERISTICS: VeeT =5.0 V + 10%; VEE = —5.2 V + 5%

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 145 145 pA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage -1170 | -840 | -1130 | —810 | -1070 | —735 mV
VL Input LOW Voltage —1950 | —-1480 | —1950 | —1480 | —1950 | —1450
VOH Output HIGH Voltage -1020 | -840 | —980 | —810 | —-920 | -735 mV 50 Qto-2.0V
VoL Output LOW Voltage —1950 | -1630 | -1950 | -1630 | —1950 | —1600

100H ECL DC CHARACTERISTICS: VccT=5.0V £ 10%; VEg =-4.2Vto-55V

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 MA
VIH Input HIGH Voltage -1165 | —880 | -1165 | —880 | —1165 | —880 mV
VL Input LOW Voltage -1810 | —-1475 | -1810 | -1475 | —1810 | -1475
VOH Output HIGH Voltage -1025 | —880 | -1025 | —880 | —-1025 | —880 mV 50Qto-2.0V
VoL Output LOW Voltage -1810 | -1620 | -1810 | -1620 | —1810 | —-1620

TTL DC CHARACTERISTICS: Vet =5.0 V + 10%; VEE =—5.2 V + 5% (10H version); VEE = —4.2 V to —5.5 V (100H version)

0°C 25°C 75°C

Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \%
VL Input LOW Voltage 0.8 0.8 0.8 \
lIH Input HIGH Current 20 20 20 MA VIN=27V

100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
VK Input Clamp Voltage -1.2 -1.2 -1.2 \ IIN=-18 mA
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MC10H603, MC100H603

9-Bit Latch ECL to TTL
Translator

The MC10H/100H603 is a 9-bit, dual supply ECL to TTL
translator. Devices in the Motorola 9-bit translator series utilize the
28—-lead PLCC for optimal power pinning, signal flow—through and
electrical performance.

The devices feature a 48 mA TTL output stage, and AC
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performance is specified into both a 50 pF and 200 pF load MARKING
capacitance. Latching is controlled by Latch Enable (LEN), and DIAGRAM
Master Reset (MR) resets the latches. A HIGH on OEE€Hds the 1
outputs into the high impedance state. All control inputs are ECL S < W
[ 1)
level. o _ _ _ d 10H603 B
The 10H version is compatible with MECL 10H ECL logic levels. PLCC—28 g awLyyww B
The 100H version is compatible with 100K levels. FN SUFFIX g ]
* 9-Bit Ideal for Byte—Parity Applications CASE 776 ToTToD
e 3-State TTL Outputs A =Assembly Location
. . WL = Wafer Lot
* Flow—Through Configuration YY = Year
¢ Extra TTL and ECL Power Pins to Minimize Switching Noise WW = Work Week
* Dual Supply PIN NAMES
* 6.0 ns Max Delay into 50 pF, 12 ns into 200 pF (all outputs PIN FUNCTION
switching) GND TTL Ground (0 V)
e PNP TTL Inputs for Low Loading Vcce ECL Vcc (0V)
VeeT TTL Supply (+5.0 V)
VEE ECL Supply (-5.2/-4.5V)
OEECL TRUTH TABLE D0-D8 Data Inputs (ECL)
4
— D LEN MR | OEECL Q0-Q8 Data Outputs (TTL)
Do DQ £ Qo L OEECL 3-State Control (ECL)
—1EN L L L L L LEN Latch Enable (ECL)
—— ’ H L L L H MR Master Reset (ECL)
D1 DQ Q1 X H L L Qo
1 EN X X H L L Q5 GND Vcer Q6 GND Q7 Q8
T o Y s Y e S s I e Y e N o |
__lg" X X X H z 25 24 23 22 21 20 19
D2 DQ Q2 Q4[] 15[] D8
—— EN
L —T1— ) Q3[Jr 17[] D7
D3 DQ —| ; Q3 Veer [ 1] Vece
—— EN
—T b Q2[]® 5[] D6
ECL D4 bQ i Q4 TIL GND [ 1[] D5
1 EN
L —T— b Q1[]s 13[] D4
D5 DQ—E Q5 Qo[ 12[] D3
—— EN 5 6 1 8 9 10 1
—T1 > | I N U [ NNy NN B A [y
D6 ﬁ £ 06 MR LENOEECLVgg DO D1 D2
1 EN Figure 1. 28-Lead Pinout (Top View)
— ’
o7—+p Q —[; Q7
1 EN
L —T— ORDERING INFORMATION
b8 [ ENQ ﬁ Q8 Device Package Shipping
ey T MC10H603FN PLCC-28 37 Units/Rail
MR — MC100H603FN | PLCC-28 37 Units/Rail
Figure 2. Logic Diagram
0 Semiconductor Components Industries, LLC, 2000 180 Publication Order Number:

March, 2000 — Rev. 7

MC10H603/D



MC10H603, MC100H603

10H ECL DC CHARACTERISTICS: Voot =5.0 V +10%; VEE = 5.2 V # 5%

0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Power Supply Current -64 -64 -64 mA
IINH Input HIGH Current 225 145 145 MA
IINL Input LOW Current 0.5 0.5 0.5 MA
VIH Input HIGH Voltage -1170 | -840 | -1130 | —810 | -1060 | —720 mVv
ViL Input LOW Voltage —1950 | —1480 | —-1950 | —1480 | —1950 | —1445
100H ECL DC CHARACTERISTICS: VccT=5.0V £ 10%; VEg =-4.2Vt0-55V
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Power Supply Current -63 —64 —-68 mA
IINH Input HIGH Current 225 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage -1165 | —880 | -1165 | —880 | -1165 | —880 mV
ViL Input LOW Voltage -1810 | -1475 | -1810 | —1475 | -1810 | —1475
TTL DC CHARACTERISTICS: VccT=5.0V £10%; VEE =-5.2V 5% (10H version);
VEg =—-4.2 Vto -5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IccH Power Supply Current 110 110 110 mA
lccL 110 110 110
Iccz Power Supply Current 110 110 110
los Output Short Circuit Current -100 | —-225 | =100 | —225 | -100 | —-225 mA | VouT=0V
lozH Output Disable Current HIGH 50 50 50 MA VouT =27V
lozL Output Disable Current LOW -50 -50 -50 VouyT=0.5V
VOHT Output HIGH Voltage 25 25 25 \Y loH =-3.0 mA
2.0 2.0 2.0 loH =-15 mA
VoLT Output LOW Voltage 0.55 0.55 0.55 \Y loL =48 mA
AC CHARACTERISTICS: VceT=5.0V £10%; VEE =-5.2V 5% (10H version);
VEg =-4.2 V to —5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 3.0 6.0 3.0 6.0 3.0 6.0 ns CL =50pF
tPHL to Output 6.4 12 6.4 12 6.4 12 ns CL =200 pF
LEN 35 6.5 35 6.5 35 6.5 ns CL =50 pF
7.0 13 7.0 13 7.0 13 ns CL =200 pF
MR 3.0 6.0 3.0 6.0 3.0 6.0 ns CL =50 pF
6.0 12 6.0 12 6.0 12 ns CL =200 pF
tpLz Output Disable Time 25 6.5 25 6.5 25 6.5 ns CL =50pF
tPHZ 4.2 13 4.2 13 4.2 13 ns CL =200 pF
tpzL Output Enable Time 2.0 5.0 2.0 5.0 2.0 5.0 ns CL =50 pF
tpzH 4.0 10 4.0 10 4.0 10 ns CL =200 pF
ts Setup Time D to LEN 15 1.5 15 ns
th Hold Time D to LEN 0.8 0.8 0.8 ns
tw(L) LEN Pulse Width, LOW 2.0 2.0 2.0 ns
tR Output Rise/Fall Time 0.2 1.2 0.2 1.2 0.2 1.2 ns CL =50 pF
te 1.0v-2.0V 0.2 3.0 0.2 3.0 0.2 3.0 ns CL =200 pF
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MC10H604, MC100H604

Registered Hex TTL to ECL
Translator

The MC10H/100H604 is a 6-bit, registered, dual supply TTL to
ECL translator. The device features differential ECL outputs as well
as a choice between either a differential ECL clock input or a TTL
clock input. The asynchronous master reset control is an ECL level
input..

Semiconductor
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With its differential ECL outputs and TTL inputs the H604 device is MARKING
ideally suited for the transmit function of a HPPI bus type DIAGRAM
board-to—board interface application. The on chip registers simplify 1
the task of synchronizing the data between the two boards. S < W

The device is available in either ECL standard: the 10H device is E 10HE04 E
compatible with MECL 10KH logic levels while the 100H device is PLCC-28 0 h

. . K g AWLYYWW p
compatible with 100K logic levels. FN SUFFIX g ]
* Differential 5@ ECL Outputs CASE 776 ToTToD
¢ Choice Between Differential ECL or TTL Clock Input A =Assembly Location
* Dual Power Suppl WL = Water Lot
pply YY = Year
* Multiple Power and Ground Pins to Minimize Noise WW = Work Week
* Specified Within—Device Skew PIN NAMES
LOGIC SYMBOL PIN FUNCTION
I_ - - - _l DO-D5 TTL Data Inputs
10OF 6 BITS CLK, CLK Differential ECL Clock Input
: ! TCLK TTL Clock Input
| Q MR ECL Master Reset Input
Dn [ D 0 =n Q0-Q5 True ECL Outputs
| Qn Q0-Q5 Inverted ECL Outputs
; VcCcE ECL Vcc (0V)
| | veeT TTL Ve (+5.0V)
| VEE ECL VEE (-5.2V)
> cLk Pinout: 28-Lead PLCC (Top View)
! R ! DI D2 VgerD3 D4 D5 Voce
| 1 i N e e e Y N e O
25 24 23 22 21 20 19
I___ - = ___, DO 26 18] Q5
CLK —— TCLK [ 17[] Q5
CLK —O] % Vg [ 1[] 04
TCLK .
CIK[® 15[] Q4
ck e v
MR 0 ull Vece
MR []3 13[] Q3
VBB =z VCCEI:“ 12] Q3
* 1. When using MECL inputs, TCLK must be tied to ground (0V). S 6 . 8 9 W 1
2. When using only one MECL input, the unused MECL input must be tied I&; Q—I_O' \Il_' |6|1 E I&' %
to Vgg, and TCLK must be tied to ground (0V). EE
3. When using TCLK, both MECL inputs must be tied to VEg (-5.2V).
TRUTH TABLE ORDERING INFORMATION
DLn MLR TCLKZ/CLK QnL+1 Device Package Shipping
H L z H MC10H604FN PLCC-28 37 Units/Rail
X H X L MC100H604FN | PLCC-28 37 Units/Rail

Z = LOW to HIGH Transition
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MC10H604, MC100H604

DC CHARACTERISTICS: VEE = VEE(Min) to VEE(Max); VCCE = GND; VCCT = 5.0V +10%

0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE ECL Power Supply Current  10H 130 130 130 mA
100H 130 140 150
IccH TTL Power Supply Current 35 35 35 mA
lccL 45 45 45
10H ECL DC CHARACTERISTICS: Vet = +5.0 V +10%; VEE = —-5.20 V #5%
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 145 145 MA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage -1170 | -840 | -1130 | -810 | -1060 | —720 mV
VL Input LOW Voltage —1950 | -1480 | —1950 | —-1480 | —-1950 | —-1480
VBB Output Bias Voltage —1400 | -1290 | -1370 | —-1270 | -1330 | —-1210 mV
VOH Output HIGH Voltage -1020 | -840 | —980 | -810 | -910 | -720 mV 50Qto-2.0V
VoL Output LOW Voltage —-1950 | -1630 | —1950 | —-1630 | —1950 | —1595
100H ECL DC CHARACTERISTICS: VccT=5.0V £10%; VEg =-4.2Vto-55V
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 145 145 MA
IINL Input LOW Current 0.5 0.5 0.5 MA
VIH Input HIGH Voltage -1165 | -880 | -1165 | —880 | -1165 | —880 mV
VL Input LOW Voltage -1810 | 1475 | -1810 | —1475 | -1810 | —1475
VBB Output Bias Voltage —1400 | -1280 | —-1400 | —-1280 | —1400 | -1280 mV
VOH Output HIGH Voltage -1025 | -880 | -1025 | —-880 | -1025 | —880 mV 50Qto-2.0V
VoL Output LOW Voltage -1810 | -1620 | -1810 | -1620 | -1810 | —-1620
TTL DC CHARACTERISTICS: Vet =5.0V +10%; VEg =-5.2 V £ 5% (10H version); VEg =—4.2 V to —5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \%
VIL Input LOW Voltage 0.8 0.8 0.8 \%
IIH Input HIGH Current 20 20 20 MA VIN=2T7V
100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
VK Input Clamp Voltage -1.2 -12 -1.2 \ IIN=-18 mA
AC CHARACTERISTICS: Vet =5.0V +10%; VEg =—-5.2 V + 5% (10H version); VEg = —4.2 V to —5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Typ Max | Min Typ Max | Min Typ Max Unit Condition
tPLH Propagation DelayCLKto Q | 1.5 3.5 15 3.5 15 35 ns 50Q to -2.0V
tPHL to Output TCLKtoQ | 2.0 4.0 2.0 4.0 2.0 4.0
MRtoQ | 1.5 4.0 1.5 4.0 15 4.0
ts Setup Time 15 0.5 15 0.5 15 0.5 ns 50Q to -2.0V
tH Hold Time 1.5 0.5 1.5 0.5 15 0.5 ns 50Q to —2.0V
tpw Minimum Pulse Width ns 50Q to -2.0V
CLK, MR 1.0 1.0 1.0
Vpp Minimum Input Swing 150 mV
. . 0 — 0,
g Rise/Fall Times 03 10 20 03 10 20 03 10 20 ns 20% — 80%
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MC10H605, MC100H605

Registered Hex ECL to TTL
Translator

The MC10/100H605 is a 6-bit, registered, dual supply ECL to TTL
translator. The device features differential ECL inputs for both data
and clock. The TTL outputs feature balanced 24mA sink/source
capabilities for driving transmission lines.

With its differential ECL inputs and TTL outputs the H605 device is
ideally suited for the receive function of a HPPI bus type
board-to—board interface application. The on chip registers simplify
the task of synchronizing the data between the two boards.

A VR reference voltage is supplied for use with single—ended data
or clock. For single—ended applications thgp/output should be
connected to the “bar” inputs (lm CLK) and bypassed to ground via
a 0.0uF capacitor. To minimize the skew of the device differential
clocks should be used.

The ECL level Master Reset pin is asynchronous and common to all
flip—flops. A “HIGH” on the Master Reset forces the Q outputs
“LOw”,

The device is available in either ECL standard: the 10H device is
compatible with MECL 10H logic levels while the 100H device is
compatible with 100K logic levels.
¢ Differential ECL Data and Clock Inputs

* 24mA Sink, 24mA Source TTL Outputs

ON Semiconductor
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= Assembly Location

WL = Wafer Lot
YY = Year
WW = Work Week

ORDERING INFORMATION

¢ Dual Power Supply

¢ Multiple Power and Ground Pins to Minimize Noise
* 2.0ns Part-to—Part Skew

Device Package Shipping
MC10H605FN PLCC-28 37 Units/Rail
MC100H605FN | PLCC-28 37 Units/Rail
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MC10H605, MC100H605

LOGIC DIAGRAM

!___

1 OF 6 BITS

o

D> cLK
1 R 1
| 1
CLK
CLK
MR
VBB =
TRUTH TABLE
Dn MR TCLK/CLK Qn+1
L L z L
H L z H
X H X L

Z = LOW to HIGH Transition

http://onsemi.com

185

Pinout: 28—-Lead PLCC (Top View)

Q3 Vet Q4 GND Q5 Voot MR
o S e Y e N e Y e Y e A s |

25 24 23 22 21 20 19
Q2] 18[] D5
QL[] 7[] b5
Q0 [[es 16[] D4
GND [J® 15[] D4
ck - u[]Veee
CLK[]s 13[] D3
vgg [« 12[] D3
5 6 7 8 9 10 n
| NN [y A Ry U [ N Ny N By A |
DO DO Vgg D1 DI D2 D2
PIN NAMES
PIN FUNCTION
DO-D5 True ECL Data Inputs
D0-D5 Inverted ECL Data Inputs
CLK, CLK Differential ECL Clock Input
MR ECL Master Reset Input
Q0-Q5 TTL Outputs
VccE ECL Vce
Veet TTLVce
GND TTL Ground
VEE ECL VEE




MC10H605, MC100H605

10H ECL DC CHARACTERISTICS (VCCT = +5.0V +10%; VEE = —5.20V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
IEE Supply Current 63 75 63 75 61 75 mA
IINH Input High Current 225 145 145 HA
IINL Input Low Current 0.5 0.5 0.5 MA
VIH Input High Voltage -1170 -840 | -1130 -810 | -1060 -720 mV
ViL Input Low Voltage —1950 —1480 | —-1950 —1480 | -1950 -1480 | mV
VBB Output Bias Voltage -1400 -1280 | -1370 -1270 | -1330 -1210 | mV
VDiff Input Differential Voltage | 150 150 150 mvV
Vmax Input  Common Mode 0 0 0 mvV
CMRR Reject Range
Vmin Input  Common Mode | —2800 —2800 —2800 mV | VEg=-4.94
CMRR Reject Range —3000 —3000 —3000 VEg =-5.20
—-3300 —-3300 —3300 VEg =-5.46
100H ECL DC CHARACTERISTICS (VccT = 5.0V +5%; VEE = —4.2V to 5.5V)
0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
IEE Supply Current 65 75 65 75 70 85 mA
IINH Input High Current 225 145 145 HA
IINL Input Low Current 0.5 0.5 0.5 HA
ViH Input High Voltage -1165 —880 | -1165 —880 | -1165 -880 | mV
ViL Input Low Voltage -1810 -1475 | -1810 -1475 | -1810 -1475 | mV
VBB Reference Voltage —1400 -1280 | —1400 -1280 | —1400 -1200 | mV
VDiff Input Differential Voltage | 150 150 150 mV
Vmax Input  Common Mode 0 0 0 mV
CMRR Reject Range
Vmin Input  Common Mode | —2000 —2000 —2000 mV | VEg=-4.20
CMRR Reject Range —2200 —2200 —2200 VEg =-4.50
—2400 —2400 —2400 VEg =-4.80

*NOTE: DO NOT short the ECL inputs to the TTL V.
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MC10H605, MC100H605

TTL DC CHARACTERISTICS (VccT = +5.0V £10%; VEE = —5.2V 5% (10H); VEg = —4.2V to 5.5V (100H))

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
IccL Supply Current 65 75 65 75 65 75 mA | Outputs Low
IcCH Supply Current 65 75 65 75 65 75 mA | Outputs High
VoL Output Low Voltage 500 500 500 mV | loL =24mA
VoH Output High Voltage 25 25 25 mV | loH = 24mA
los Output Short Circuit 100 225 100 225 100 225 mA | VoyTt =0V
Current
AC TEST LIMITS (VccT = +5.0V £10%; VEE = -5.2V 5% (10H); VEE = —4.2V to 5.5V (100H))
0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
tPLH Propagation Delay ns | Across P.S.
CLK to Q (Diff) 45 5.3 6.5 4.5 54 6.5 4.5 5.6 6.5 and Temp
CLK to Q (SE) 4.3 5.3 6.7 4.3 5.4 6.7 4.3 5.6 6.7 C| = 50pF
tPHL Propagation Delay ns | Across P.S.
CLK to Q (Diff) 4.0 5.0 6.0 4.0 5.1 6.0 4.0 5.5 6.0 and Temp
CLK to Q (SE) 3.8 5.0 6.2 3.8 51 6.2 3.8 55 6.2 CL = 50pF
tPHL Propagation Delay ns | Across P.S.
MR to Q 25 4.9 7.0 25 5.2 7.0 3.0 5.8 7.5 and Temp
CL = 50pF
tSKEW Device Skew ns | C=50pF
Part—to—Part (Diff) 1.0 2.0 1.0 2.0 1.0 2.0
Within—-Device 0.3 0.7 0.3 0.7 0.3 0.7
ts Setup Time 15 15 15 ns
tH Hold Time 15 15 15 ns
tpw Minimum Pulse Width | 1.0 1.0 1.0 ns
CLK
tpw Minimum Pulse Width | 1.0 1.0 1.0 ns
MR
Vpp Minimum Input Swing 150 150 150 mV | Peak—to—
Peak
ty Rise Time 0.7 1.0 1.5 0.7 1.0 1.5 0.7 1.0 15 ns | 1Vto 2V
tf Fall Time 0.5 0.7 1.2 0.5 0.7 1.2 0.5 0.7 1.2 ns | 1Vto2v
tRR Reset/Recovery Time 2.5 2.5 25 ns
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MC10H606, MC100H606

Registered Hex TTL to
PECL Translator

The MC10/100H606 is a 6-bit, registered, single supply TTL to
PECL translator. The device features differential PECL outputs as
well as a choice between either a differential PECL clock input or a
TTL clock input. The asynchronous master reset control is a PECL
level input.

Semiconductor

http://onsemi.com

With its differential PECL outputs and TTL inputs the H606 device MARKING
is ideally suited for the transmit function of a HPPI bus type DIAGRAM
board-to—board interface application. The on chip registers simplify 1
the task of synchronizing the data between the two boards. S < W

The device is available in either ECL standard: the MECIOH E L10H606 E
device is compatible with MECL 10KH logic levels, with g of +5 PLCC-28 g avLyyww B
volts while the 100H device is compatible with 100K logic levels, FN SUFFIX g ]
with a Vcc of +5 volts. CASE 776 Toooooo
¢ Differential 5@2 ECL Outputs A = Assembly Location
* Choice Between Differential PECL or TTL Clock Input \\’(V\'(- = ‘\’(Vafer Lot

. = Year
¢ Single Power Supply WW = Work Week
¢ Multiple Power and Ground Pins to Minimize Noise PIN NAMES
LOGIC SYMBOL PIN FUNCTION
,_ 1 OF 6 BITS —l D0-D5 TTL Data Inputs
| | CLK, CLK Differential PECL Clock Input
| | TCLK TTL Clock Input
| Qn MR PECL Master Reset Input
Dn | D Q On Q0-Q5 True PECL Outputs
Q0-Q5 Inverted PECL Outputs
1 | VcCcE PECL Ve (+5.0V)
| 1 VeeT TTL V¢ (+5.0V)
GND TTL/PECL Ground
D> cLK Pinout: 28-Lead PLCC (Top View)
1 R
| : D1 D2 Vger D3 D4 D5 Vece
[ M M M MMM
|_ _, 25 24 23 22 21 20 19
- - - - -- DO [z 1[] Q5
CLK— TCLK [ 7[] Q5
CLK * V 28 16[] 04
O 4
TCLK — Be [} 10
CIK[® 5[] Q4
MR CLK[Z 14 :I VceE
MR[]3 1] Q3

Vpp -—-—

VCCEI:4 12 :l Q3

* 1. When using PECL inputs, TCLK must be tied to ground (OV). _ SN ——

2. When using only one PECL input, the unused PECL input must be tied Q0 00 GND Q1 Q1 Q2 Q2

to Vg, and TCLK must be tied to ground (0V).
3. When using TCLK, both PECL inputs must be tied to ground (0V).
TRUTH TABLE ORDERING INFORMATION

bn MR TCLKICLK Qn+1 Device Package Shipping
L L z L MC10H606FN | PLCC-28 37 Units/Rail
H L z H
X H X L MC100H606FN | PLCC-28 37 Units/Rail

Z = LOW to HIGH Transition
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MC10H606, MC100H606

DC CHARACTERISTICS (VccT = VCCE = 5.0V #5%)

Ta=0°C Tp = +25°C Tp = +85°C
Symbol Characteristic Min | Typ Max Min | Typ Max Min | Typ Max Unit Condition
IccL Supply Current 18 30 18 30 18 30 mA Outputs LOW
IccH Supply Current 13 25 13 25 13 25 mA Outputs HIGH
IGND Supply Current 75 90 75 90 75 95 mA
TTL DC CHARACTERISTICS (VccT = VccE = 5.0V +5%)
Tp =0°C T = 25°C T =85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \Y
ViL Input LOW Voltage 0.8 0.8 0.8 \
VK Input Clamp Voltage -12 -1.2 -1.2 \Y IIN =—18mA
IIH Input HIGH Current 20 20 20 \% VIN = 2.7V

100 100 100 VIN = 7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN = 0.5V

10H PECL DC CHARACTERISTICS (VccT = VccE = 5.0V £5%)
Tp =0°C Tp = 25°C Tp =85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 255 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 UA
VIH Input HIGH Voltage (Note 1.) 3830 | 4160 | 3870 | 4190 | 3930 | 4280 mV VceT =5.0V
VL Input LOW Voltage (Note 1.) 3050 | 3520 | 3050 | 3520 | 3050 | 3555 mV VceT = 5.0V
VOH Output HIGH Voltage (Note 1.) 3980 | 4160 | 4020 | 4190 | 4080 | 4270 mv VceT = 5.0V
VoL Output LOW Voltage (Note 1.) 3050 | 3370 | 3050 | 3370 | 3050 | 3400 mV VceT =5.0v
VBB Reference Voltage (Note 1.) 3600 | 3710 | 3630 | 3730 | 3670 | 3790 mV VceT =5.0v

1. PECL V)L, VIH, VoL, VoH VBB are given for VccT = Ve = 5.0V and will vary 1:1 with the power supply.
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MC10H606, MC100H606

100H PECL DC CHARACTERISTICS (VceT = VCCE = 5.0V #5%)

Tp =0°C Ta =25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 255 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage (Note 2.) 3835 | 4120 | 3835 | 4120 | 3835 | 4120 mV VceT =5.0v
VL Input LOW Voltage (Note 2.) 3190 | 3525 | 3190 | 3525 | 3190 | 3525 mV VceT = 5.0V
VOH Output HIGH Voltage (Note 2.) 3975 | 4120 | 3975 | 4120 | 3975 | 4120 mV VceT =5.0v
VoL Output LOW Voltage (Note 2.) 3190 | 3380 | 3190 | 3380 | 3190 | 3380 mV VceT =5.0vV
VBB Output Bias Voltage (Note 2.) 3600 | 3720 | 3600 | 3720 | 3600 | 3720 mV VeeT = 5.0V
2. PECL VL, VIH, VoL, VoH VBB are given for VccT = Vccg = 5.0V and will vary 1:1 with the power supply.
AC CHARACTERISTICS (VccT = VeCE = 5.0V +5%)
Tp =0°C Ta =+ 25°C Tp =+85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit Condition
tpD Propagation Delay 1.75 3.75 | 1.75 | 3.00 | 3.75 | 1.75 3.75 ns 50Q to -2.0V
TCLK++
tpD Propagation Delay 1.75 3.75 | 1.75 | 3.00 | 3.75 | 1.75 3.75 ns 50Q to —2.0V
TCLK+-
tPD Propagation Delay 1.50 3.50 | 1.50 | 250 | 3.50 | 1.50 3.50 ns 50Q to —2.0V
CLK++
tpD Propagation Delay 1.50 3.50 | 1.50 | 250 | 3.50 | 1.50 3.50 ns 50Q to -2.0V
CLK+—
tpD Propagation Delay 1.50 350 | 1.50 | 250 | 3.50 | 1.75 3.75 ns 50Q to -2.0V
MR+—
tSKEW Device Skew ns 50Q to —2.0V
Part-to—Part 2.0 1.0 2.0 2.0
Within Device 0.5 0.3 0.5 0.5
ts Setup Time 15 0.5 15 0.5 15 0.5 ns 50Q to —2.0V
tH Hold Time 1.5 0.5 15 0.5 15 0.5 ns 50Q to —2.0V
tpw Minimum Pulse 15 15 1.0 15 ns 50Q to —2.0V
Width
CLK
tpw Minimum Pulse 15 15 15 ns 50Q to —2.0V
Width
MR
tr Rise Time 2.0 1.0 2.0 2.0 ns 50Q to —2.0V
tf Fall Time 2.0 1.0 2.0 2.0 ns 50Q to —2.0V
{RES/REC Reset/Recovery 2.5 2.0 2.5 2.0 2.5 2.0 ns 50Q to —2.0V
Time
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MC10H607, MC100H607

Registered Hex PECL to
TTL Translator

The MC10H/100H607 is a 6-bit, registered PECL to TTL
translator. The device features differential PECL inputs for both data
and clock. The TTL outputs feature 48mA sink, 24mA source drive
capability for driving high fanout loads or transmission lines. The
asynchronous master reset control is an ECL level input.

With its differential PECL inputs and TTL outputs the H607 device
is ideally suited for the receive function of a HPPI bus type
board-to—board interface application. The on chip registers simplify
the task of synchronizing the data between the two boards.

The device is available in either ECL standard: the 10H device is
compatible with MECL 10H logic levels, with a \¢.c of +5.0 volts,
while the 100H device is compatible with 100K logic levels, with a
Vcc of +5.0 volts.
¢ Differential ECL Data and Clock Inputs
* 48mA Sink, 24mA Source TTL Outputs
¢ Single Power Supply
¢ Multiple Power and Ground Pins to Minimize Noise

ON Semiconductor
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= Assembly Location

WL = Wafer Lot
YY = Year
WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10H607FN PLCC-28 37 Units/Rail
MC100H607FN PLCC-28 37 Units/Ralil
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MC10H607, MC100H607

LOGIC DIAGRAM

| 1 OF 6 BITS _l
]
l ]
Dn
Dn D Q Qn
l ]
| ]
) >CLK ! Pinout: 28-Lead PLCC (Top View)
1 R ]
|_ | Q3 Vcct Q4 TGND Qs Vect MR
-- - - - - - - 1 1 [ 31 1 1 [
25 24 23 22 21 20 19
CLK @ [2s 18] 05
CLK—Q o1 []27 17[] s
MR Q[ 2s 161 D4
VBp -—-——— TeND [ © 15[] by
ck[] 2 14]] veee
erdiE 13103
vgg L] 4 12[] b
5 6 7 8 9 10 11
Do Dp EGND Dp Dy Dy D2
PIN NAMES TRUTH TABLE
Pin Function Dn MR TCLK/CLK Qn+1
Do -Ds True PECL Data Inputs L L z L
Dg - Dsg Inverted PECL Data Inputs H L z H
CLK, CLK Differential PECL Clock Input X H X L
MR PECL Master Reset Input Open Input X X L
Q-9 TTL Outputs Z = LOW to HIGH Transition
VccE PECL Vcc
VeeT TTLVce
TGND TTL Ground
EGND PECL Ground
DC CHARACTERISTICS (VccT = VCCcE = 5.0V £5%)
Tp=0°C Tp = +25°C Tp = +85°C
Symbol Characteristic Min | Typ Max Min | Typ Max Min | Typ Max Unit Condition
IEE ECL Power Supply Cur- mA
rent 70 85 70 85 70 85
10H 65 80 70 85 75 95
100H
IccL TTL Supply Current 100 120 100 120 100 120 mA
lccH TTL Supply Current 100 120 100 120 100 120 mA
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MC10H607, MC100H607

10H PECL DC CHARACTERISTICS (VccT = VCCE = 5.0V #5%)

Tp =0°C Tp = 25°C Tp = 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 255 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 UA
VIH Input HIGH Voltage 3830 | 4160 | 3870 | 4190 | 3930 | 4280 mVv VceT =5.0v
VIL Input LOW Voltage 3050 | 3520 | 3050 | 3520 | 3050 | 3555 mV VceT = 5.0V
VBB Output Bias Voltage 3600 | 3710 | 3630 | 3730 | 3670 | 3790 mv VceT = 5.0V
NOTE: PECL V|, VIH, VoL, VOH. VBB are given for VccT = Vecg = 5.0V and will vary 1:1 with power supply.
100H PECL DC CHARACTERISTICS (VccT = VCCE = 5.0V £5%)
Ta =0°C Ta =25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 255 145 145 HA
L Input LOW Current 0.5 0.5 0.5 UA
VIH Input HIGH Voltage 3835 | 4120 | 3835 | 4120 | 3835 | 4120 mV VceT =5.0v
VIL Input LOW Voltage 3190 | 3525 | 3190 | 3525 | 3190 | 3525 mV VceT = 5.0V
VBB Output Bias Voltage 3600 | 3720 | 3600 | 3720 | 3600 | 3720 mvV VceT = 5.0V
NOTE: PECL V|, VIH, VoL, VOH. VBB are given for VccT = Vecg = 5.0V and will vary 1:1 with power supply.
10H/100H TTL DC CHARACTERISTICS (VccT = VCCE = 5.0V #5%)
Ta =0°C Ta =25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VOH Output HIGH Voltage 2.5 2.5 2.5 \Y IoH = -15mA
2.0 2.0 2.0 IoH = —24mA
VoL Output LOW Voltage 0.55 0.55 0.55 \Y, loL = 48mA

NOTE: DC levels such as VoH, VoL, etc., are standard for PECL and FAST devices, with the exceptions of: lo = 48mA at 0.5V ;

and

loH = —24mA at 2.0VoH.

AC CHARACTERISTICS (VcCT = VCCE = 5.0V #5%)

Ta=0°C Tp =+ 25°C Tp =+ 85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay to Output CLK to 55 7.7 6.0 8.2 6.7 10.0 ns CL = 50pF
tPHH Q 4.6 7.7 4.9 8.3 5.9 10.0
tPHL Propagation Delay to Output MR to Q 4.4 7.5 4.7 8.1 5.8 10.5 ns CL = 50pF
tpw Minimum Pulse Width CLK, MR 1.0 1.0 1.0 ns
tr Rise Time 0.5 2.0 0.5 2.0 0.5 2.0 ns 1.0V to 2.0V
tf Fall Time 0.5 2.0 0.5 2.0 0.5 2.0 ns 1.0Vto 2.0V
ts Setup Time 15 15 15 ns
tH Hold Time 15 15 15 ns
Vpp Minimum Input Swing 200 200 200 mV

1. Numbers are for both ++ and — — delay MR to Q.
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MC10H640, MC100H640

68030/040 PECL to TTL
Clock Driver

The MC10H/100H640 generates the necessary clocks for the
68030, 68040 and similar microprocessors. It is guaranteed to meet the
clock specifications required by the 68030 and 68040 in terms of
part—to—part skew, within—part skew and also duty cycle skew.

The user has a choice of using either TTL or PECL (ECL referenced
to +5.0V) for the input clock. TTL clocks are typically used in present
MPU systems. However, as clock speeds increase to 50MHz and
beyond, the inherent superiority of ECL (particularly differential
ECL) as a means of clock signal distribution becomes increasingly
evident. The H640 also uses differential PECL internally to achieve its
superior skew characteristic.

The H640 includes divide-by—two and divide—by—four stages, both
to achieve the necessary duty cycle skew and to generate MPU clocks
as required. A typical 50MHz processor application would use an
input clock running at 100MHz, thus obtaining output clocks at
50MHz and 25MHz (see Logic Diagram).

The 10H version is compatible with MECL 10HECL logic levels,
while the 100H version is compatible with 100K levels (referenced
to +5.0V).

* Generates Clocks for 68030/040

* Meets 030/040 Skew Requirements

ON Semiconductor
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= Assembly Location
= Wafer Lot

= Year

= Work Week

ORDERING INFORMATION

e TTL or PECL Input Clock Device Package Shipping
e Extra TTL and PECL Power/Ground Pins MC10H640FN PLCC-28 37 Units/Rail
* Asynchronous Reset MC100H640FN | PLCC-28 37 Units/Ralil

¢ Single +5.0V Supply
Function

Reset (R)LOW on RESET forces all Q outputs LOW and all Q
outputs HIGH.

Power—-Up:The device is designed to have the POS edges efthe
and-+4 outputs synchronized at power up.

Select (SEL)LOW selects the ECL input source (DE/DHIGH
selects the TTL input source (DT).

The H640 also contains circuitry to force a stable state of the ECL
input differential pair, should both sides be left open. In this case, the
DE side of the input is pulled LOW, and DBes HIGH.
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MC10H640, MC100H640

Pinout: 28—-Lead PLCC
(Top View)

VI VT Q1

GT GT Q0 VT

i Y Y s N s Y Yy I |

25 24 23 22 21 20 19
Q2 []26 18 []vgs
T [27 17 []oE
o1 []28 16 []oE
ol 15 []ve
v [] 2 14 [IR
vi[] 3 13 [JcE
Q [] 4 12 [Jor
5 6 7 8 9 10 11
I J 3 5J 5
QL GT GT Q4 Q5 VT SEL
PIN NAMES
PIN FUNCTION
GT TTL Ground (0 V)
VT TTL Vce (+5.0 V)
VE ECL Ve (+5.0 V)
GE ECL Ground (0 V)
DE, DE ECL Signal Input (positive ECL)
VBB Vg Reference Output
DT TTL Signal Input
Qn, On Signal Outputs (TTL)
SEL Input Select (TTL)
R Reset (TTL)

LOGIC DIAGRAM

TTL/ECL Clock Inputs

TTL Outputs

5
DE MUX b 2 4

(o]

DT

SEL —{>—

TTL Control Inputs

= |
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MC10H640, MC100H640

AC CHARACTERISTICS (VT = VE = 5.0V £5%)

0°C 25°C 85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition

tPLH Propagation Delay ECL Q0-Q3 49 5.9 4.9 5.9 5.2 6.2 ns CL = 25pF
D to Output

tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL = 25pF
D to Output

tskwd* Within—Device Skew 0.5 0.5 0.5 ns CL = 25pF

tpLH Propagation Delay ECL | QO, Q1 4.9 5.9 49 5.9 5.2 6.2 ns CL = 25pF
D to Output

tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL = 25pF
D to Output

tPLH Propagation Delay ECL Q4, Q5 49 5.9 4.9 59 5.2 6.2 ns CL = 25pF
D to Output

tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL = 25pF
D to Output

tPD Propagation Delay All 43 6.3 4.3 6.3 5.0 7.0 ns CL = 25pF
R to Output Outputs

R Output Rise/Fall Time All 25 25 25 ns CL = 25pF

tg 08Vv-20V Outputs 25 25 25

fmax Maximum Input Frequency 135 135 135 MHz CL = 25pF

tow Minimum Pulse Width 1.50 1.50 1.50 ns

trr Reset Recovery Time 1.25 1.25 1.25 ns

* Within—Device Skew defined as identical transitions on similar paths through a device.

Vcc and C. RANGES TO MEET DUTY CYCLE REQUIREMENTS (0°C < Ta < 85°C Output Duty Cycle Measured
Relative to 1.5V)

Symbol Characteristic Min Nom Max Unit Condition
Range of V¢ and CL to meet minimum pulse width Vce 4.75 5.0 5.25 \ Q0-Q3
(HIGH or LOW) = 11.5 ns at foyt < 40 MHz CL 10 50 pF Q0-Q1
Range of V¢ and CL to meet minimum pulse width Vce 4.875 5.0 5.125 \ Q0-Q3
(HIGH or LOW) = 9.5 ns at 40 < fgyt < 50 MHz CL 15 27 pF

http://onsemi.com
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DC CHARACTERISTICS (VT = VE = 5.0 V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE Power Supply Current ECL 57 57 57 mA VE Pin
lccH TTL 30 30 30 mA Total all VT pins
lccL 30 30 30 mA

TTL DC CHARACTERISTICS (VT = VE =5.0 V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
VL Input LOW Voltage 0.8 0.8 0.8
IIH Input HIGH Current 20 20 20 HA VIN=2.7V

100 100 100 VIN = 7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN = 0.5V
VoH Output HIGH Voltage 2.5 25 25 \ loH =—3.0mA
2.0 2.0 2.0 loH = -15mA
VoL Output LOW Voltage 0.5 0.5 0.5 \Y loL = 24mA
VK Input Clamp Voltage -1.2 -1.2 -1.2 \% IIN = —18mA
los Output Short Circuit Current -100 | —225 -100 | -225 -100 | -225 mA VouT =0V
10H PECL DC CHARACTERISTICS (VT =VE =5.0 V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5
Vig* Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \Y VE =5.0V
VL* Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555
Vpgp* Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \%

*NOTE: PECL levels are referenced to V¢ and will vary 1:1 with the power supply. The values shown are for Vo = 5.0V.
100H PECL DC CHARACTERISTICS (VT =VE =5.0 V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
lINH Input HIGH Current 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5
VIH* Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 \Y VE = 5.0V
ViL* Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525
Vgp* Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \Y

*NOTE: PECL levels are referenced to V¢ and will vary 1:1 with the power supply. The values shown are for Vo = 5.0V.

10/100H640
DUTY CYCLE CONTROL

To maintain a duty cycle @5% at 50MHz, limit the load capacitance and/or power supply variation as shown in Figures
1 and 2. For a2.5% duty cycle limit, see Figures 3 and 4. Figures 5 and 6 show duty cycle variation with temperature. Figure
7 shows typical TPD versus load. Figure 8 shows reset recovery time. Figure 9 shows output states after power up.

Best duty cycle control is obtained with a singReload and minimum line length.
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Figure 5. Temperature versus Positive Pulse Width
for 100H640 at 50 MHz and +5.0 V V cC

MC10H640, MC100H640

11
/ 525Vce \
> 5Vee B
e o IR SN
. S 10—\
/ = \ 475Vce
g —
/ E 5Vee
& 5.25Vce
=z 9
0 25 50 75 85 0 25 50 75 85
LOAD (pF) LOAD (pF)
Figure 1. Positive Pulse Width at Figure 2. Negative Pulse Width @ 50 MHz
25°C Ambient and 50 MHz Out Out and 25 °C Ambient
11
5.125Vee \
P 4875Vee —
Y 5 \
Y TN
]
=) \
o N 4875V¢ce
/ é \ 5Vee
0] 5.125V¢cc
w
= 9
0 25 50 75 85 0 25 50 75 85
LOAD (pF) LOAD (pF)
Figure 3. Positive Pulse Width at Figure 4. Negative Pulse Width @ 50 MHz
25°C Ambient at 50 MHz Out Out and 25 °C Ambient
11
10 pF I—
/
50 pF _ L —
BpF | £
— = 10
7} 25 pF
=)
o
g /
— | 0pF s Lt
(@)
2 9
0° 25° 50° 75° 85° 0° 25° 50° 75° 85°
TEMPERATURE (°C) TEMPERATURE (°C)

http://onsemi.com
198
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6.2

/ 475V
6.0

1\ S

NS
=

t PD (ns)

54

0 25 50 75 85
CLOAD (PF)
Figure 7.t pp versus Load Typical at T p =25°C

o WWM
RESET,R
Rtrec

| Ripw > :
Q0,Q1,Q2, Q3 N/ /L
|
|
- |
Q0, Q1 :
T/ /S /S
|
04,05 L/ -/

Figure 8. MC10H/100H640 Clock Phase and Reset Recovery Time After Reset Pulse
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Q&Q —/ —

AFTER POWER UP
OUTPUTS Q4 & Qg WILL SYN WITH POSITIVE EDGES OF Djn, & Qo Q3 & NEGATIVE EDGES OF Qg & Q1

Figure 9. Output Timing Diagram
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Single Supply PECL to TTL
1:9 Clock Distribution Chip

The MC10H/100H641 is a single supply, low skew translating 1:9
clock driver. Devices in the Motorola H600 translator series utilize the
28—-lead PLCC for optimal power pinning, signal flow through and
electrical performance.

The device features a 24mA TTL output stage, with AC

ON Semiconductor

http://onsemi.com

performance specified into a 50pF load capacitance. A latch is MARKING
provided on—chip. When LEN is LOW (or left open, in which case it is DIAGRAM
pulled LOW by the internal pulldown) the latch is transparent. A 1
HIGH on the enable pin (ENorces all outputs LOW. Both the LEN SR o M.
and ENpins are positive ECL inputs. 1 onear B
The VBB output is provided in case the user wants to drive the PLCC-28 g 1
. . . . . g AWLYYWW p
device with a single-ended input. For single-ended use Bg V FN SUFFIX g ]
should be connected to the iBput and bypassed with a OJA CASE 776 CoTTToD
capacitor. A = Assembly Location
The 10H version of the H641 is compatible with positive MECL WL = Wafer Lot
10HO logic levels. The 100H version is compatible with positive YY =Year
100K levels. WW = Work Week
* PECL-TTL Version of Popular ECLIinPS E111 PIN NAMES
* Low Skew
* Guaranteed Skew Spec Pins Function
* Latched Input GT, VT | TTLGND, TTL Vcc
. . . GE, VE | ECL GND, ECL Ve
¢ Differential ECL Ir.1ternal Design D. D Signal Input (Positive ECL)
¢ VBB Output for Single—-Ended Use VBB Vg Reference Output (Positive ECL)
° Qi + Q0-Q8 | Signal Outputs (TTL)
Smgle v Supply EN Enable Input (Positive ECL)
* Logic Enable LEN Latch Enable Input (Positive ECL)
¢ Extra Power and Ground Supplies
¢ Separate ECL and TTL Supply Pins
Pinout: 28—-Lead PLCC (Top View)
ORDERING INFORMATION
GT Q6 VI Q7 VI Q8 GT
s N e T e T s T s T s O Device Package Shipping
25 24 23 2 2 2 19 MC10H641FN PLCC-28 37 Units/Rail
or [J2s 18 [] ves MC100H641FN | PLCC-28 37 Units/Rail
Q5 [ 17[] D
VT [Jes 16[] D
o) 15[] VE
vt [J2 14 [] LEN
s [ 13[] GE
GT [J4 12[] EN
5 6 7 8 9 10 1
T J J J T J J
GT Q2 VI Q1 VI Q0 GT
0 Semiconductor Components Industries, LLC, 2000 200 Publication Order Number:

March, 2000 — Rev. 4
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LOGIC DIAGRAM

PECL Input

TTL Outputs

D

D
VBB =—\

LEN
EN

DC CHARACTERISTICS (VT = VE = 5.0V #5%)

O O Q
N = S

Q
@

O Q Q
~ > a

Q
©

YYYYYY YTy

Ta =0°C Tp =+ 25°C Tp = +85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit Condition
IEE Power Supply Current 24 30 24 30 24 30 mA
PECL
IccH TTL 24 30 24 30 24 30 mA
IccL 27 35 27 35 27 35 mA
TTL DC CHARACTERISTICS (VT = VE = 5.0V +5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VoH Output HIGH Voltage 25 2.5 25 \ loH =—15mA
VoL Output LOW Voltage 0.5 0.5 0.5 \ loL = 24mA
los Output Short Circuit Current -100 —225 -100 —225 -100 —225 mA VouT =0V
10H PECL DC CHARACTERISTICS
0°C 25°C 85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
lIH Input HIGH Current 225 175 175 MA

L Input LOW Current 0.5 0.5 0.5 HA

VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \% VE =5.0v1
VL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.55 \Y, VE = 5.0v1
VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \Y VE = 5.0v1

1. PECL V|y, V|L, and Vgp are referenced to VE and will vary 1:1 with the power supply. The levels shown are for VE = 5.0V.
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100H PECL DC CHARACTERISTICS

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Curren 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage 3.835 | 4.120 | 3.835 | 4.120 | 3.835 | 4.120 \ VE =5.0v1
VL Input LOW Voltage 3.190 | 3.525 | 3.190 3.525 3.190 3.525 \Y VE = 5.0v1
VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \ VE =5.0v1

1. PECL V|y, V|, and Vgp are referenced to VE and will vary 1:1 with the power supply. The levels shown are for VE = 5.0V.
AC CHARACTERISTICS (VT = VE = 5.0V £5%)

Ty3=0°C Ty=+25°C Tj=+85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit Condition
tPLH Propagation Delay 5.00 | 550 | 6.00 | 486 | 5.36 | 5.86 | 5.08 | 5.58 | 6.08 ns CL =50 pFl
tPHL DtoQ 536 | 586 | 6.36 | 527 | 5.77 | 6.27 | 543 | 593 | 6.43
tskew Device Skew ps
Part-to—Part 1000 1000 1000 CL = 50pF2
Single Vee 750 750 750 CL =50 pF3
Output—to—Output 350 350 350 CL=50 pF4
tPLH Propagation Delay 4.9 6.9 4.9 6.9 5.0 7.0 ns CL =50 pF
tPHL LENto Q
tPLH Propagation Delay 5.0 7.0 4.9 6.9 5.0 7.0 ns CL =50 pF
tPHL ENto Q
tr Output Rise/Fall 1.7 1.7 1.7 ns CL =50 pF
tf 0.8V to 2.0V 1.6 1.6 1.6
fMAX Max Input Frequency 65 65 65 MHz CL =50 pF>
ts Setup Time 0.75 | 0.50 0.75 | 0.50 0.75 | 0.50 ns
tH Hold Time 0.75 | 0.50 0.75 | 0.50 0.75 | 0.50 ns

Propagation delay measurement guaranteed for junction temperatures. Measurements performed at 50MHz input frequency.

Skew window guaranteed for a single temperature across a Vcc = VT = VE of 4.75V to 5.25V (See Application Note in this datasheet).
Skew window guaranteed for a single temperature and single Vcc = VT = VE

Output—to—output skew is specified for identical transitions through the device.

Frequency at which output levels will meet a 0.8V to 2.0V minimum swing.

apwNRE

Determining Skew for a Specific Application

The H641 has been designed to meet the needs of very lowgystems increase overly conservative specification limits
skew clock distribution applications. In order to optimize can kill a design.
the device for this application special considerations are The following will discuss how users can use the
necessary in the determining of the part—to—part skewinformation provided in this data sheet to tailor a
specification limits. Older standard logic devices are part—-to—part skew specification limit to their application.
specified with relatively slack limits so that the device can The skew determination process may appear somewhat
be guaranteed over a wide range of potential environmentatedious and time consuming, however if the utmost in
conditions. This range of conditions represented all of the performance is required this procedure is necessary. For
potential applications in which the device could be used. Theapplications which do not require this level of skew
result was a specification limit that in the vast majority of performance a generic part—to—part skew limit of 2.5ns can
cases was extremely conservative and thus did not allow fobe used. This limit is good for the entire ambient temperature
an optimum system design. For non—critical skew designsrange, the guaranteedc¢ (V1. VE) range and the
this practice is acceptable, however as the clock speeds ofjuaranteed operating frequency range.
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Temperature Dependence Figure 2 illustrates the thermal resistance®@AiW) for

A unique characteristic of the H641 data sheet is that thethe 28—lead PLCC under various air flow conditions. By
AC parameters are specified for a junction temperaturereading the thermal resistance from the graph and
rather than the usual ambient temperature. Because very fewnultiplying by the power dissipation calculated above the
designs will actually utilize the entire commercial junction temperature increase above ambient of the device
temperature range of a device a tighter propagation delaycan be calculated.
window can be established given the smaller temperature 70
range. Because the junction temperature and not the ambient
temperature is what affects the performance of the device the
parameter limits are specified for junction temperature. In
addition the relationship between the ambient and junction
temperature will vary depending on the frequency, load and
board environment of the application. Since these factors are
all under the control of the user it is impossible to provide
specification limits for every possible application.
Therefore a baseline specification was established for
specific junction temperatures and the information that \_\
follows will allow these to be tailored to specific 40 ~—
applications. I

Since the junction temperature of a device is difficult to
measure directly, the first requirement is to be able to

60

SR

THERMAL RESISTANCE (°C/W)

“translate” from ambient to junction temperatures. The 0 200 400 600 800 1000
standard method of doing this is to use the power dissipation AIRFLOW (LFPM)
of the device and the thermal resistance of the package. For Figure 2. [jA versus Air Flow

a TTL output device the power dissipation will be a function
of the load capacitance and the frequency of the output. The‘i
total power dissipation of a device can be described by th

Finally taking this value for junction temperature and
pplying it to Figure 3 allows the user to determine the
epropagation delay for the device in question. A more

following equation: common use would be to establish an ambient temperature
PD (watts) = Icc (no load) * Vcc + range for the H641’s in the system and utilize the above
Vs *Vce *f* CL*# Outputs methodology to determine the potential increased skew of
where: _ the distribution network. Note that for this information if the
Vs= Output Voltage Swing = 3V Tpp versus Temperature curve were linear the calculations

f = Output Frequency
CL = Load Capacitance

Icc =Ieg * IccH

would not be required. If the curve were linear over all
temperatures a simple temperature coefficient could be

Figure 1 plots thedc versus Frequency of the H641 with provided.
no load capacitance on the output. Using this graph and the 64 /
information specific to the application a user can determine /
the power dissipation of the H641. 6.2 \ TPHL
5
S~ = /
~ / i_/ 6.0 /
4 g \ / /
(3 58 \\ // /
o [0}
[a)] 3 E
S S 56 \ TPLH —
2 B \ /
z
g ? 54 AN y
\\_/
1 5.2
30 -10 10 30 5 70 9 110 130
JUNCTION TEMPERATURE (°C)
0 Figure 3. T pp versus Junction Temperature

0 10 20 30 40 50 60 70 80
FREQUENCY (MHz)
Figure 1. 1 cc versus f (No Load)
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Vcc Dependence 115
TTL and CMOS devices show a significant propagation _~
delay dependence withgd&. Therefore the ¥ cvariationin 1.10 7
a system will have a direct impact on the total skew of the /
clock distribution network. When calculating the skew 1.05 // TpLH
between two devices on a single board it is very likely an .
L

assumption of identical ¥C's can be made. In this case the
number provided in the data sheet for part—to—part skew
would be overly conservative. By using Figure 4 the skew
given in the data sheet can be reduced to represent a smaller
or zero variation in Y¢c. The delay variation due to the
specified \Ec variation is=270ps. Therefore, the 1ns
window on the data sheet can be reduced by 270ps if the

0.95 | MEASURED /]

/ /

0.85 \/-‘4 i
| 77

0.90

MORMALIZED PROPAGATION DELAY (ns)

devices in question will always experience the same.V 0.80 THEORETICAL
The distribution of the propagation delay ranges given in the ‘ ‘ ‘
i i istributi 0.75
data sheet is actually a composite of three distributions 0 10 20 30 40 50 60 70 8 90 100

whose means are separated by the fixed difference in

. i . . CAPACITIVE LOAD (pF)
propagation delay at the typical, minimum and maximum

vee Figure 5. T pp versus Load
140 Rise/Fall Skew Determination
\ / The rise—to—fall skew is defined as simply the difference
100 \ / between the p|_H and the PHL propagation delays. This
\ skew for the H641 is dependent on thec¢yapplied to the

RERRN
-20 ><
/

Tppversus \&cbetween P Hand TpHL. Because of this
the rise—to—fall skew will vary depending o). Since in

all likelihood it will be impossible to establish the exact
value for cc, the expected variation range fari should

be used. If this variation will be th&% shown in the data

A Tpp (ps)

// device. Notice from Figure 4 the opposite relationship of

60 |— TpHL TPLH — sheet the rise—to—fall skew could be established by simply
/ subtracting the fastestp[ H from the slowest pH|; this
100 / \ exerciseyields 1.41ns. If atighteg¢ range can be realized
/ \ Figure 4 can be used to establish the rise—to—fall skew.
—1404 p 265 2% 5 05 515 595 Specification Limit Determination Example

The situation pictured in Figure 6 will be analyzed as an
example. The central clock is distributed to two different
cards; on one card a single H641 is used to distribute the
clock while on the second card two H641's are required to
supply the needed clocks. The data sheet as well as the
graphical information of this section will be used to
calculate the skew between H641a and H641b as well as the

VCC (V)
Figure 4. ATpp versus V cc

Capacitive Load Dependence
As with Vcc the propagation delay of a TTL output is
intimately tied to variation in the load capacitance. The skew

specifications given in the data sheet, of course, assume, . between all three of the devices. only thgfwill be
equal loading on all of the outputs. However situations could analyzed, the piy_ numbers can be found using the same

arise v_vhere this is an impossibility and it may be neqessa%echnique. The following assumptions will be used:

to estimate the skew added by asymmetric loading. In

addition the propagation delay numbers are provided only ~ — All outputs will be loaded with 50pF

for 50pF loads, thus necessitating a method of determining ~ — All outputs will toggle at 30MHz _

the propagation delay for alternative loads. — The V¢ variation betweenthetwoboardsis +3%
Fi 5 sh th lati hio bet the t — The temperature variation between the three

Igure. SNows ) € relatonship be W'e.en e wo devices is #15°C around an ambient of 45°C.

propagation delays with respect to the capacitive load onthe  _ 5ooFpM air flow

output. Utilizing this graph and the 50pF limits the

specification of the H641 can be mapped into a spec for

either a different value load or asymmetric loads.
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The first task is to calculate the junction temperature for
the devices under these conditions. Using the power
equation yields:

= Icc (noload) *Vce +

Vce * Vs * f* CL * # outputs

4.3 *48mA * 5V + 5V * 3V * 30MHz *
50pF * 9

432mW + 203mW = 635mwW

PD

Using the thermal resistance graph of Figure 2 yields a
thermal resistance of 4@/W which yields a junction
temperature of 7L with a range of 5% to 86 C. Using the
Tpp versus Temperature curve of Figure 3 yields a
propagation delay of 5.42ns and a variation of 0.19ns.

Since the design will not experience the #&86 Vcc
variation of the data sheet the 1ns window provided will be
unnecessarily conservative. Using the curve of Figure 4
shows a delay variation due to+8% Vcc variation of

+0.075ns. Therefore the 1ns window can be reduced to

Of course the output—to—output skew will be as shown in
the data sheet since all outputs are equally loaded.

This process may seem cumbersome, however the delay
windows, and thus skew, obtained are significantly better
than the conservative worst case limits provided at the
beginning of this note. For very high performance designs,
this extra information and effort can mean the difference
between going ahead with prototypes or spending valuable
engineering time searching for alternative approaches.

-
| He4la

I

H641b

1ns — (0.27ns — 0.15ns) = 0.88ns. Since H641a and H641b
are on the same board we will assume that they will always

be at the sameqyc; therefore the propagation delay window
will only be 1ns — 0.27ns = 0.73ns.

Putting all of this information together leads to a skew
between all devices of

0.19ns + 0.88ns
(temperature + supply, and inherent device),

while the skew between devices A and B will be only

0.19ns + 0.73ns
(temperature + inherent device only).

In both cases, the propagation delays will be centered
around 5.42ns, resulting in the following t4 windows:

4.92ns — 5.99ns; 1.07ns window
(all devices)

5.00ns — 5.92ns; 0.92ns window
(devices a & b)

TPLH

TPLH

http://onsemi
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68030/040 PECL to TTL
Clock Driver

The MC10H/100H642 generates the necessary clocks for the
68030, 68040 and similar microprocessors. It is guaranteed to meet the
clock specifications required by the 68030 and 68040 in terms of
part—to—part skew, within—part skew and also duty cycle skew.

The user has a choice of using either TTL or PECL (ECL referenced
to +5.0V) for the input clock. TTL clocks are typically used in present
MPU systems. However, as clock speeds increase to 50MHz and
beyond, the inherent superiority of ECL (particularly differential
ECL) as a means of clock signal distribution becomes increasingly
evident. The H642 also uses differential PECL internally to achieve its
superior skew characteristic.

The H642 includes divide-by—two and divide—by—four stages, both
to achieve the necessary duty cycle skew and to generate MPU clocks
as required. A typical 50MHz processor application would use an
input clock running at 100MHz, thus obtaining output clocks at
50MHz and 25MHz (see Logic Diagram).

The 10H version is compatible with MECL 10HECL logic levels,
while the 100H version is compatible with 100K levels (referenced to
+5.0V).

* Generates Clocks for 68030/040

* Meets 030/040 Skew Requirements

ON Semiconductor
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FN SUFFIX

CASE 776
A
WL
YY
ww

.com

MARKING
DIAGRAM
1
[mnagono,
10H642
AWLYYWW

= Assembly Location
= Wafer Lot

= Year

= Work Week

ORDERING INFORMATION

e TTL or PECL Input Clock Device Package Shipping
e Extra TTL and PECL Power/Ground Pins MC10H642FN PLCC-28 37 Units/Rail
* Asynchronous Reset MC100H642FN | PLCC-28 37 Units/Ralil

¢ Single +5.0V Supply
Function

Reset(R)LOW on RESET forces all Q outputs LOW.

Select(SEL)LOW selects the ECL input source (DE/DHIGH
selects the TTL input source (DT).

The H642 also contains circuitry to force a stable input state of the
ECL differential input pair, should both sides be left open. In this Case,
the DE side of the input is pulled LOW, and D&es HIGH.

Power Up:The device is designed to have positive edges cfZhe
and+4 outputs synchronized at Power Up.

0 Semiconductor Components Industries, LLC, 2000 206
March, 2000 — Rev. 5

Publication Order Number:

MC10H642/D
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VI VT Q1 GT GT Q0 VT
[ M M M MMM

Q2 []
6T []
il
@[]
vi [
vr [

4[]

25 24 23 22 21 20 19
18

17

16

Pinout: 28-Lead PLCC
(Top View)

14
13

12
5 6 7 8 9 10 11

| NN N NN [ N [ U B SN N Ry S|
Q5 GT GT Q6 Q7 VT  SEL

LOGIC DIAGRAM

TTL Outputs

[
(> o
TTL/ECL Clock Inputs
Ve - > o
%j}—c
DE MUX ol—ed 4 b A>_ Q4
Q3
I T«
—
TTL Control Inputs 2 b J>_ 01
l_ (> o
R —|>
PIN NAMES
Pin Symbol Description Pin Symbol Description
1 Q3 Signal Output (TTL)** 15 VE ECL V¢ (+5.0V)
2 VT TTL Ve (+5.0V) 16 DE ECL Signal Input (Non—Inverting)
3 VT TTL Vcc (+5.0V) 17 DE ECL Signal Input (Inverting)
4 Q4 Signal Output (TTL)** 18 VBB Vg Reference Output
5 Q5 Signal Output (TTL)** 19 VT TTL Vcc (+5.0V)
6 GT TTL Ground (0V) 20 Qo0 Signal Output (TTL)*
7 GT TTL Ground (0V) 21 GT TTL Ground (0V)
8 Q6 Signal Output (TTL)** 22 GT TTL Ground (0V)
9 Q7 Signal Output (TTL)** 23 Q1 Signal Output (TTL)*
10 VT TTL Ve (+5.0V) 24 VT TTL Ve (+5.0V)
1 SEL Input Select (TTL) 25 VT TTL Ve (+5.0V)
12 DT TTL Signal Input 26 Q2 Signal Output (TTL)**
13 GE ECL Ground (0V) 27 GT TTL Ground (0V)
14 R Reset (TTL) 28 GT TTL Ground (0V)
*Divide by 2
**Divide by 4
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AC CHARACTERISTICS (VT = VE = 5.0V £5%)

Tp =0°C Ta =25°C Tp =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay Q2-Q7 ns CL = 25pF
D to Output C ECL 4.70 5.70 4.75 5.75 4.60 5.60
CTTL 4.70 5.70 4.75 5.75 4.50 5.50
tskpp Part—to—Part Skew 1.0 1.0 1.0 ns
tskwd* Within—Device Skew 0.5 0.5 0.5 ns
tPLH Propagation Delay Q0, Q1 ns CL = 25pF
D to Output CECL 4.30 5.30 4.50 5.50 4.25 5.25
CTTL 4.30 5.30 4.50 5.50 4.25 5.25
tskpp Part—to—Part Skew All 2.0 2.0 2.0 ns CL = 25pF
Outputs
tskwd Within—Device Skew 1.0 1.0 1.0 ns CL = 25pF
tPD Propagation Delay All 4.3 6.3 4.0 6.0 4.5 6.5 ns CL = 25pF
R to Output Outputs
R Output Rise/Fall Time All 25 25 25 ns CL = 25pF
tg 0.8Vto2.0V Outputs 25 25 25
fMAX™ Maximum Input Frequency 100 100 100 MHz CL = 25pF
RPW Reset Pulse Width 15 15 15 ns
RRT Reset Recovery Time 1.25 1.25 1.25 ns
* Within—Device Skew defined as identical transactions on similar paths through a device.
* NOTE: MAX Frequency is 135MHz.
10H PECL CHARACTERISTICS (VT = VE = 5.0V £5%)
Tp =0°C Tp =25°C Tp =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5
*NOTE
VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \% VEg = 5.0V
VL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.555
*NOTE
VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \%
100H PECL CHARACTERISTICS (VT = VE = 5.0V £5%)
Tp =0°C Tpa =25°C Tp =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
lINH Input HIGH Current 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5
*NOTE
VIH Input HIGH Voltage 3.835 | 4.120 | 3.835 | 4.120 | 3.835 | 4.120 \% VEE = 5.0V
VL Input LOW Voltage 3.190 | 3.525 | 3.190 | 3.525 | 3.190 | 3.525
*NOTE
VBB Output Reference Voltage 3.620 | 3.740 | 3.620 | 3.740 | 3.620 | 3.740 \Y

*NOTE: PECL LEVELS are referenced to Vcc and will vary 1:1 with the power supply. The VALUES shown are for Vg = 5.0V.
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10H/100H DC CHARACTERISTICS (VT = VE = 5.0V +5%)

Ta=0°C Tp = 25°C Tpa = 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE Power Supply Current PECL 57 57 57 mA VE Pin
IcCH TTL 30 30 30 mA Total All VT Pins
lccL 30 30 30 mA

10H/100H TTL DC CHARACTERISTICS (VT = VE = 5.0V *5%)

Ta=0°C Tp =25°C Tpa = 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8
1H Input HIGH Current 20 20 20 HA VIN = 2.7V
100 100 100 VIN = 7.0V
I Input LOW Current -0.6 -0.6 -0.6 mA VIN = 0.5V
VOH Output HIGH Voltage 2.5 25 25 \% loH =-3.0mA
2.0 2.0 2.0 loH = -15mA
VoL Output LOW Voltage 0.5 0.5 0.5 \Y loL = 24mA
VK Input Clamp Voltage -12 -1.2 -12 \Y IIN =—18mA
los Output Short Circuit Current -100 —225 -100 -225 -100 —225 mA VouT = 0V
10/100H642

DUTY CYCLE CONTROL

To maintain a duty cycle 5% at 50 MHz, limitthe load  Figure 8 shows reset recovery time. Figure 9 shows output
capacitance and/or power supply variation as shown instates after power up.
Figures 1 and 2. For#2.5% duty cycle limit, see Figures 3 Best duty cycle control is obtained with a singkload
and 4. Figures 5 and 6 show duty cycle variation with and minimum line length.
temperature. Figure 7 shows typical TPD versus load.
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Figure 1. MC10H642 Positive PW versus Load
@ 5% Ve, Ta =25°C
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Figure 5. MC10H642 Positive PW versus Temperature,
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Temperature, V cc = 5.0V

http://onsemi.com

210



MC10H642, MC100H642

6.2
6.0 7
. 58 1 o 475
[%2]
= 9q
- < 5.00
o
P
5.6 A ® 525
54 A
5.2

0 10 20 30 40 50 60
CAPACITIVE (pF)

Figure 7. MC10H642 + Tpd versus Load, V ¢cc +5%, Ta = 25°C
(Overshoot at 50 MHz with no load makes graph non linear)
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Figure 9. Outputs Q2 — Q7 will Synchronize with Pos Edges of D jj & Q0—= Q1
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SWITCHING CIRCUIT AND WAVEFORMS

Switching Circuit PECL:

VEE

Vec &Veeo

TTL

PECL
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PULSE
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WAVEFORMS: Rise and Fall Times
PECL/TTL

Zé —— 80%/2.0V
Vou_ 7 N 20%/0.8V
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Trise Tl

Propagation Delay — Single Ended

PECL/TTL
50%/1.5 V Z X
Vin ; -\
Tpd++ Tpd_
50%/1.5V |/ X
Vout -\
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MC10H643, MC100H643

Dual Supply ECL to TTL
1:8 Clock Driver

The MC10H/100H643 is a dual supply, low skew translating 1:8
clock driver. Devices in the Motorola H600 translator series utilize the
28—-lead PLCC for optimal power pinning, signal flow through and
electrical performance. The dual-supply H643 is similar to the H641,
which is a single—supply 1:9 version of the same function.

ON Semiconductor

http://onsemi.com

The device features a 48mA TTL output stage, with AC MARKING
performance specified into a 50pF load capacitance. A Latch is DIAGRAM
provided on—chip. When LEN is LOW (or left open, in which case it is 1
pulled LOW by the internal pulldowns) the latch is transparent. A S >N
HIGH on the enable pin (ENorces all outputs LOW. E 10H643 E

The 10H version is compatible with MECL 10HECL logic levels. PLCC—28 g awLyyww B
The 100H version is compatible with 100K levels. FN SUFFIX g ]

* ECL/TTL Version of Popular ECLInAS E111 CASE 776 ToTToD
e |ow Skew Within Device 0.5ns A =Assembly Location
e Guaranteed Skew Spec Part—to—Part 1.0ns N ;\\/{\gf rtot
* Latch WW = Work Week
¢ Differential Internal Design
* Vpp Output PIN NAMES
¢ Dual Supply PIN FUNCTION
* Reset/Enable OGND TTL Output Ground (0V)
¢ Multiple TTL and ECL Power/Ground Pins ovT TTL Output Vcc (+5.0V)
IGND Internal TTL GND (0V)
. . . IVT Internal TTL Ve (+5.0V)
Pinout: 28—-Lead PLCC (Top View) VEE ECL VEE (-5.2/-4.5V)
4 S VccE ECL Ground (0V)
< Z s z D,D Signal Input (ECL)
> 8 8 3 & 8 © VBB VpR Reference Output
o A s A I s I s A s A | Q0-Q7 Signal Outputs (TTL)
25 24 23 22 21 20 19 EN Enable Input (ECL)
03 [ 26 18 :I VT2 LEN Latch Enable Input (ECL)
OGND2 [27 17[] I1GND2
Q2|:28 16 :I VcCcE
ORDERING INFORMATION
ovti[]@ 15(] Vece
Device Package Shipping
QL[] 14[] LEN MC10H643FN | PLCC-28 37 Units/Ralil
OGND1[]3 13[] VBB MC100H643FN | PLCC-28 37 Units/Rail
Qo[]a 12[] D
5 6 7 8 9 10 1
L L B B
< W Z A
E 2wy vl
Q
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ECL INPUT

D:Lta
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Vpp -€—\
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LOGIC DIAGRAM
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TTL OUTPUTS
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a

Q
>
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DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = -5.2V +5% (10H Version); VEE = —4.2V to 5.5V (L00H Version))

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE ECL - 42 - 42 - 42 mA VEE Pins
lccL Power Supply Current TTL - 106 - 106 - 106 mA Total all OVT
IccH - 95 - 95 - 95 mA and IVT pins
AC CHARACTERISTICS (IVT = OVT = 5.0V #5%; VEE = -5.2V £10% (10H); —4.2V to 5.5V (100H); VccE = GND)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay to Output
D 4.0 5.0 4.1 51 4.4 5.4
LEN 35 55 35 55 3.9 5.9 ns CL = 50pF
EN 35 55 35 55 3.9 5.9
tskew Within—-Device Skew - 0.5 - 0.5 0.5 ns Note 1
tw Pulse Width Out CL = 50pF
HIGH or LOW 9.0 11.0 9.0 11.0 9.0 11.0 ns
@ foyt = 50MHz Note 2
tg Setup Time
D 0.75 - 0.75 - 0.75 - ns
th Hold Time
D 0.75 - 0.75 - 0.75 - ns
tRR Recovery Time
LEN 1.25 - 1.25 - 1.25 - ns
EN 1.25 - 1.25 - 1.25 -
tpw Minimum Pulse Width
LEN 15 - 15 - 15 - ns
EN 15 - 15 - 15 -
tr Rise / Fall Times _
t 0.8V -20V - 1.2 - 12 - 1.2 ns | C-750PF

1. Within—Device skew defined as identical transitions on similar paths through a device.
2. Pulse width is defined relative to 1.5V measurement points on the ouput waveform.
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TRUTH TABLE

D LEN EN Q
L L L L
H L L H
X H L Qo
X X H L

DC TTL CHARACTERISTICS
(IVT = OVT = 5.0V +5%; VEE = -5.2V +5% (10H Version); VEg = —4.2V to 5.5V (100H Version))

MC10H643, MC100H643

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
2.5 - 25 - 25 - loH =—-3.0mA
VOH Output HIGH Voltage 2.0 - 2.0 - 2.0 - IoH =-15mA
VoL Output LOW Voltage - 0.5 - 0.5 - 0.5 IoH = 48mA
10S Output Short Circuit Current -100 —225 -100 —225 -100 —225 mA VouT =0V
10H ECL DC CHARACTERISTICS
(IVT = OVT = 5.0V +5%; VEE = -5.2V #5% (10H Version); VEE = —4.2V to 5.5V (100H Version))
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current - 225 - 175 - 175 HA
IINL Input LOW Current 0.5 - 0.5 - 0.5 -
ViH Input HIGH Voltage -1170 | -840 | -1130 | -810 | -1070 | -735 mv
VL Input LOW Voltage —1950 | —1480 | —1950 | —-1480 | —1950 | -1450
VBB Output Reference Voltage -1380 | -1270 | —1350 | —-1250 | —-1310 | —1190 mv
100H ECL DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = -5.2V 5% (10H); VEE = —4.2V to 5.5V (100H))
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current - 225 - 175 - 175 HA
IINL Input LOW Current 0.5 - 0.5 - 0.5 -
ViH Input HIGH Voltage -1165 | -880 | -1165 | —-880 | -1165 | —880 v
VL Input LOW Voltage —-1810 | —1475 | -1810 | -1475 | —-1810 | -1475 m
VBB Output Reference Voltage -1380 | —1260 | —1380 | —1260 | —1380 | —1260 mV
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68030/040 PECL to TTL
Clock Driver

The MC10H/100H644 generates the necessary clocks for the
68030, 68040 and similar microprocessors. The device is functionally
equivalent to the H640, but with fewer outputs in a smaller outline
20-lead PLCC package. It is guaranteed to meet the clock
specifications required by the 68030 and 68040 in terms of
part—to—part skew, within—part skew and also duty cycle skew.

The user has a choice of using either TTL or PECL (ECL referenced
to +5.0V) for the input clock. TTL clocks are typically used in present
MPU systems. However, as clock speeds increase to 50MHz and
beyond, the inherent superiority of ECL (particularly differential
ECL) as a means of clock signal distribution becomes increasingly
evident. The H644 also uses differential ECL internally to achieve its
superior skew characteristic.

The H644 includes divide-by—two and divide—by—four stages, both
to achieve the necessary duty cycle and skew to generate MPU clocks
as required. A typical 50MHz processor application would use an
input clock running at 100MHz, thus obtaining output clocks at
50MHz and 25MHz (see Logic Symbol).

The 10H version is compatible with MECL 10HECL logic levels,
while the 100H version is compatible with 100K levels (referenced
to +5.0V).

* Generates Clocks for 68030/040

ON Semiconductor
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PLCC-20
FN SUFFIX
CASE 775
A
WL
YY

MARKING
DIAGRAM

1

10H644
AWLYYWW

ooooog

= Assembly Location
= Wafer Lot
= Year

WW = Work Week

ORDERING INFORMATION

* Meets 68030/040 Skew Requirements Device Package Shipping
e TTL or PECL Input Clock MC10H644FN PLCC-20 37 Units/Rail
e Extra TTL and ECL Power/Ground Pins MC100H644FN | PLCC-20 37 Units/Rail

¢ Within Device Skew on Similar Paths is 0.5 ns
* Asynchronous Reset
¢ Single +5.0V Supply
Function

Reset (R)LOW on RESET forces all Q outputs LOW and all Q
outputs HIGH.

Synchronized Outputsthe device is designed to have the POS
edges of the-2 and+4 outputs synchronized.

Select (SEL)LOW selects the PECL input source (DE)DHIGH
selects the TTL input source (DT).

The H644 also contains circuitry to force a stable state of the PECL
input differential pair, should both sides be left open. In this case, the
DE side of the input is pulled LOW, and Ries HIGH.

0 Semiconductor Components Industries, LLC, 2000 216
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Pinout: 20—Lead PLCC (Top View)
Q4 VI Q5 GT R

Arrrri
18 17 16 15 14

GT[19 13:|VE
Q[ 0 12| ] oE
ot [|® 1| ] ves
@[2 1o:|ﬁ
er[]s o []eE
4 5 6 7 8

AN A AN O
QL VI Q0 SEL DT

LOGIC DIAGRAM

TTL OUTPUTS
VBB =
Qo0
DE  __| \l
(ECL)
DE —O
(ECL) 2:1 MUX +2 Q1
q
DT  — -
(TTL) 2
I j>(k Q3
(TTL)
+4 Q4
N :I>
5 [
(TTL) j> Qs
PIN NAMES
PIN FUNCTION
GT TTL Ground (0V)
VT TTL Vcc (+5.0V)
VE ECL Vcc (+5.0V)
GE ECL Ground (0V)
DE, DE ECL Signal Input (positive ECL)
VBB VR Reference Output
DT TTL Signal Input
Qn, On Signal Outputs (TTL)
SEL Input Select (TTL)
R Reset (TTL)

http://onsemi.com
217



MC10H644, MC100H644

AC CHARACTERISTICS (VT =VE =5.0 V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay ECL All Outputs 5.8 6.8 5.7 6.7 6.1 7.1 ns CL = 50pF
D to Output
tPLH Propagation Delay TTL 5.7 6.7 5.7 6.7 6.0 7.0 ns CL = 50pF
D to Output
tskwd® Within—Device Skew Q0,1,4,5 - 0.5 - 0.5 - 0.5 ns CL = 50pF
tskwd™ Within-Device Skew Q2,03 - 0.5 - 0.5 - 0.5 ns CL = 50pF
tskwd® Within—Device Skew All Outputs - 15 - 15 - 15 ns CL = 50pF
tskp—p* Part-to—Part Skew Q0,1,4,5 - 1.0 - 1.0 - 1.0 ns CL = 50pF
tpD Propagation Delay All Outputs 4.3 7.3 4.3 7.3 4.5 7.5 ns CL = 50pF
R to Output
R Output Rise/Fall Time All Outputs - 1.6 - 1.6 - 1.6 ns CL =50pF
tE 0.8V -2.0V
fmax Maximum Input Frequency 135 - 135 - 135 - MHz CL = 50pF
TW Minimum Pulse Width Reset 15 - 15 - 15 - ns
trr Reset Recovery Time 1.25 - 1.25 - 1.25 - ns
Tpw Pulse Width Out High or Qo0, 1 9.5 10.5 9.5 10.5 9.5 105 ns CL = 50pf
Low @ fin = 100 MHz Relative 1.5V
and CL = 50 pf
TS Setup Time ns
SEL to DE, DT 2.0 - 2.0 - 2.0 -
TH Hold Time ns
SEL to DE, DT 2.0 - 2.0 - 2.0 -

* Skews are specified for Identical Edges
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DC CHARACTERISTICS (VT = VE = 5.0 V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE Power Supply Current ECL 65 65 65 mA VE Pin
Icc TTL 85 85 85 mA Total all VT pins
TTL DC CHARACTERISTICS (VT = VE =5.0 V +5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \Y
VL Input LOW Voltage 0.8 0.8 0.8
IIH Input HIGH Current 20 20 20 HA VIN=27V
100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=0.5V
VOH Output HIGH Voltage 25 25 25 \Y loq =-3.0mA
2.0 2.0 2.0 loH =—24 mA
VoL Output LOW Voltage 0.5 0.5 0.5 \ loL =24 mA
VK Input Clamp Voltage -12 -1.2 -12 \Y IN=-18 mA
los Output Short Circuit Current —-100 -225 -100 -225 -100 -225 mA VouTt=0V
10H PECL DC CHARACTERISTICS (VT = VE =5.0 V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
lINH Input HIGH Current 225 175 175 HA
IINL Input LOW Current 0.5 0.5 0.5
ViH* Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \Y VE=5.0V
ViL* Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.55
VBB* Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \Y VE=5.0V
100H PECL DC CHARACTERISTICS (VT = VE =5.0 V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 225 175 175 MA
IINL Input LOW Current 0.5 0.5 0.5
ViH* Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 4.12 \Y VE=5.0V
ViL* Input LOW Voltage 3.19 3.525 3.19 3.525 3.19 3.525
Vpp* Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \Y VE=5.0V

*NOTE: PECL levels are referenced to Vg and will vary 1:1 with the power supply. The values shown are for Vcc =5.0 V.
Only corresponds to ECL Clock Inputs.
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MC10H645
1:9 TTL Clock Driver

The MC10H645 is a single supply, low skew, TTL 1/0 1:9 Clock
Driver. Devices in the Motorola H600 clock driver family utiize the
28—-lead PLCC for optimal power and signal pin placement.

The device features a 24mA TTL ouput stage with AC performance
specified into a 50pF load capacitance. A 2:1 input mux is provided on
chip to allow for distributing both system and diagnostic clock signals
or designing clock redundancy into a system. With the SEL input held
LOW the DO input will be selected, while the D1 input is selected
when the SEL input is forced HIGH.

* Low Skew Typically 0.65ns Within Device

* Guaranteed Skew Spec 1.25ns Part—to—Part
¢ |nput Clock Muxing

¢ Differential ECL Internal Design

* Single Supply

e Extra TTL and ECL Power/Ground Pins

ON Semiconductor
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MARKING
DIAGRAM

1
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10H645

PLCC-28

FN SUFFIX

CASE 776 Toooooo

AWLYYWW

A =Assembly Location

WL = Wafer Lot
YY = Year
WW = Work Week

PIN NAMES
PIN FUNCTION
GT TTL Ground (0V)
VT TTL Vce (+5.0V) ORDERING INFORMATION
VE ECL Vcc (+5.0V) . -
GE ECL Ground (0V) Device Package Shipping
Dn TTL Signal Input MC10H645FN PLCC-28 37 Units/Rail
Q0-Q8 TTL Signal Outputs
SEL TTL Mux Select MC100H645FN PLCC-28 37 Units/Rail

LOGIC DIAGRAM
TTL Outputs

Pinout: 28—-Lead PLCC (Top View)

GT Q6 VI Q7 VI Q8 GT
e T e Y e T e O e N e B

TTL Inputs j>_ Q0
MUX ’_J>— Q1 o1 []26
S P e C
5 o ..J>_ Q2 Qs []27
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PIN DESCRIPTIONS

MC10H645

Pin Symbol Description Pin Symbol Description
1 Q4 Signal Output (TTL) 15 VE ECL Vcc (+5.0V)
2 VT TTL Vcc (+5.0V) 16 D1 Signal Input (TTL)
3 Q3 Signal Output (TTL) 17 DO Signal Input (TTL)
4 GT TTL Ground (0V) 18 NC No Connection
5 GT TTL Ground (0V) 19 GT TTL Ground (0V)
6 Q2 Signal Output (TTL) 20 Q8 Signal Output (TTL)
7 VT TTL Ve (+5.0V) 21 VT TTL Ve (+5.0V)
8 Q1 Signal Output (TTL) 22 Q7 Signal Output (TTL)
9 vT TTL Vcc (+5.0V) 23 VT TTL Ve (+5.0V)
10 Q0 Signal Output (TTL) 24 Q6 Signal Output (TTL)
11 GT TTL Ground (0V) 25 GT TTL Ground (0V)
12 NC No Connection 26 GT TTL Ground (0V)
13 GE ECL Ground 27 Q5 Signal Output (TTL)
14 SEL Select Input (TTL) 28 VT TTL Vcc (+5.0V)
TRUTH TABLE
DO D1 SEL Q
L X L L
H X L H
X L H L
X H H H
ABSOLUTE RATINGS (Do not exceed)
Symbol Characteristic Value Unit
VE (ECL) Power Supply Voltage -0.5t0 +7.0 \Y
VT (TTL) Power Supply Voltage -0.5t0 +7.0 \%
VI (TTL) Input Voltage -0.5t0 +7.0 \%
Vout Disabled 3—State Output 0.0to VT \
Tstg Storage Temperature —65 to 150 °C
Tamb Operating Temperature 0.0to +85 °C
DC CHARACTERISTICS (VT = VE = 5.0V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE Power Supply Current ECL 30 30 30 mA VE Pin
IccH TTL 30 30 30 mA Total all VT pins
lccL 35 35 35 mA
VOoH Output HIGH Voltage 2.5 25 25 \ loH =—3.0mA
2.0 2.0 2.0 loH =-15mA
VoL Output LOW Voltage 0.5 0.5 0.5 \ loL = 24mA
los Output Short Circuit Current -100 —225 -100 -225 -100 —225 mA VouT = 0V
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TTL DC CHARACTERISTICS (VT =VE =5.0 V +5%)

MC10H645

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \%
VL Input LOW Voltage 0.8 0.8 0.8
lIH Input HIGH Current 20 20 20 HA VIN=27V
100 100 100 VIN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
VOH Output HIGH Voltage 2.5 2.5 2.5 \% loH=-3.0mA
2.0 2.0 2.0 loH =—-24 mA
VoL Output LOW Voltage 0.5 0.5 0.5 \Y loL =24 mA
VIK Input Clamp Voltage -1.2 -1.2 -1.2 \% IIN=-18 mA
los Output Short Circuit Current -100 —225 -100 —225 -100 —225 mA Voyut =0V
AC CHARACTERISTICS (VT = VE = 5.0V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay Q0-Q8 4.8 5.8 4.8 5.8 5.2 6.2 ns CL = 50pF
Dg to Output Only
tPLH Propagation Delay 4.8 5.8 4.8 5.8 5.2 6.2 ns
D1 to Output
tPHL Propagation Delay ns
Dg to Output 4.8 5.8 4.8 5.8 5.2 6.2
D1 to Output 4.8 5.8 4.8 5.8 5.2 6.2
tskpp Part-to—Part Skew 1.0 1.0 1.0 ns
Dg to Output Only
tskwd™ Within—Device Skew 0.65 0.65 0.65 ns
Dg to Output Only
tPLH Propagation Delay Q0-Q8 4.5 6.5 5.0 7.0 5.2 7.2 ns CL = 50pF
SELto Q
tr Output Rise/Fall Time Q0-Q8 0.5 25 0.5 2.5 0.5 25 ns CL = 50pF
tf 0.8V to 2.0V 0.5 25 0.5 25 0.5 2.5
ts Setup Time ns
SELto D 1.0 1.0 1.0
* Within—Device Skew defined as identical transitions on similar paths through a device.
DUTY CYCLE SPECIFICATIONS (0°C < TA < 85°C; Duty Cycle Measured Relative to 1.5V)
Symbol Characteristic Min Nom Max Unit Condition
PW Range of V¢ and CL to Meet Min Pulse Vce 4.875 5.0 5.125 \ All Outputs
Width (HIGH or LOW) at fot <50MHz CL 10.0 50.0 pF
PW 9.0 11.0 ns
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MC10H646, MC100H646

PECL/TTL-TTL 1:8 Clock
Distribution Chip

The MC10H/100H646 is a single supply, low skew translating 1:8
clock driver. Devices in the Motorola H600 translator series utilize the
28—-lead PLCC for optimal power pinning, signal flow through and
electrical performance. The single supply H646 is similar to the H643,
which is a dual supply 1:8 version of the same function.

The H646 was designed specifically to drive series terminated
transmission lines. Special techniques were used to match the HIGH
and LOW output impedances to about 7ohms. This simplifies the
choice of the termination resistor for series terminated applications. To
match the HIGH and LOW output impedances, it was necessary to
remove the standarghk limiting resistor. As a result, the user should
take care in preventing an output short to ground as the part will be
permanently damaged.

The H646 device meets all of the requirements for driving the 60
and 66MHz Pentium Microprocessor. The device has no PLL
components, which greatly simplifies its implementation into a digital
design. The eight copies of the clock allows for point—to—point clock
distribution to simplify board layout and optimize signal integrity.

The H646 provides differential PECL inputs for picking up LOW
skew PECL clocks from the backplane and distributing it to TTL loads
on a daughter board. When used in conjunction with the

ON Semiconductor
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= Assembly Location

WL = Wafer Lot
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ORDERING INFORMATION

MC10/100E111, very low skew, very wide clock trees can be

designed. In addition, a TTL level clock input is provided for

flexibility. Note that only one of the inputs can be used on a singlel MC10H646FN

chip. For correct operation, the unused input pins should be left ope

Device Package Shipping
PLCC-28 37 Units/Rail
)'MClOOH646FN PLCC-28 37 Units/Rail

The Output Enable pin forces the outputs into a high impedance
state when a logic 0 is applied.

The output buffers of the H646 can drive two series terminatéd, 50
transmission lines each. This capability allows the H646 to drive up to
16 different point—to—point clock loads. Refer to the Applications
section for a more detailed discussion in this area.

The 10H version is compatible with MECL 10HECL logic levels.

The 100H version is compatible with 100K levels.

* PECL/TTL-TTL Version of Popular ECLINnRPSE111

* Low Skew

* Guaranteed Skew Spec

* Tri-State Enable

¢ Differential Internal Design

¢ Vg Output

¢ Single Supply

e Extra TTL and ECL Power/Ground Pins

¢ Matched High and Low Output Impedance

* Meets Specifications Required to Drive the Penfium
Microprocessor
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Q3
OGND
Q2
ovT
Q1
OGND

Qo0

MC10H646, MC100H646

a) a)
z z
« 8 0w 5 o & -~ PIN NAMES
o O o O o O o
L T b T P T PIN FUNCTION
25 24 23 22 21 20 19
|: 26 18 :I EN OGND TTL Output Ground (0V)
OovT TTL Output Ve (+5.0V)
(27 17 [] T IGND Internal TTL GND (0V)
IVT Internal TTL Ve (+5.0V)
[2s 16 [] IGND VeE ECL Vg (V)
Pinout: 28-Lead PLCC VccE ECL Ground (5.0V)
0e . 15 [] vece e . o
(Top View) ECLK, ECLK Differential Signal Input
IE 14[] vece (PECL)
VBB Vgp Reference Output
[ 3 13 :I VBB Q0-Q7 Signal Outputs (TTL)
EN Tri—State Enable Input (TTL)
Oa 12[] ECLK
5 6 7 8 9 10 11
T J J J J CJ [J VTO1
f ,; % H m m 5 INTEENAEI'TL POWER | a ovioL
8 - > > > 8
LOGIC DIAGRAM 3 r—DQn
EN — —
| Qo0 _ . OGNDO
INTERNAL TTL GROUND t—— IGNDO1
_J;— Q1 Figure 1. Output Structure
— Q2 Power versus Frequency per Bit
700
TCLK e 600 PDynamic = CL f Vswing Vce _X300pF
ECLK 3 PTotal = PStatic * PDynamic
_ 500
ECLK—9 L Q4 . i
=
n<:_' o
=
B ® :
o
No Load
Q7 o T T T T T T T
0 20 40 60 80 100 120
FREQUENCY, MHz
Figure 2. Power versus Frequency (Typical)
TRUTH TABLE
TCLK ECLK ECLK EN Q
GND L H H L
GND H L H H
H GND GND H H
L GND GND H L
X X X L Zz

L = Low Voltage Level; H = High Voltage Level; Z = Tristate
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MC10H646, MC100H646

DC CHARACTERISTICS (IVT = OVT = VCCE = 5.0V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VOH Output HIGH Voltage 2.6 - 2.6 - 2.6 - \Y loH = 24mA
VoL Output LOW Voltage - 0.5 - 0.5 - 0.5 \Y loL = 48mA
I0S Output Short Circuit Current - - - - - - mA See Note 1

1. The outputs must not be shorted to ground, as this will result in permanent damage to the device. The high drive outputs of this device do
not include a limiting IOS resistor.

TTL DC CHARACTERISTICS (VT = VE =5.0 V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \Y
VL Input LOW Voltage 0.8 0.8 0.8
IIH Input HIGH Current 20 20 20 HA VIN=27V
100 100 100 VIN=7.0V

L Input LOW Current -0.6 -0.6 -0.6 mA VIN=0.5V
VOH Output HIGH Voltage 25 2.5 2.5 \% loH=-3.0mA

2.0 2.0 2.0 loH = —-24 mA
VoL Output LOW Voltage 0.5 0.5 0.5 \ loL =24 mA
VK Input Clamp Voltage -1.2 -1.2 -1.2 \Y IN =-18 mA

10H PECL DC CHARACTERISTICS (IVT = OVT = VCCE = 5.0V +5%)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max | Min Typ Max | Min Typ Max Unit Notes

1 Input HIGH Current 225 175 175 HA

L Input LOW Current 0.5 0.5 0.5 HA

VIH Input HIGH Voltage 3.83 4.16 | 3.87 419 | 3.94 4.28 \ IVT =IVO =
VCCE =5.0V (1)

VL Input LOW Voltage 3.05 3.52 | 3.05 3.52 | 3.05 3.555 \Y IVT =IVO =
VCCE =5.0V (1)

VBB Output Reference 3.62 3.73 | 3.65 3.75 | 3.69 3.81 \Y IVT = IVO =

Voltage VCCE =5.0V (1)

100H PECL DC CHARACTERISTICS (IVT = OVT = VCCE = 5.0V +5%)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max | Min Typ Max | Min Typ Max Unit Notes

IIH Input HIGH Current 225 175 175 HA

L Input LOW Current 0.5 0.5 0.5 HA

VIH Input HIGH Voltage 3.835 4.12 13.835 4.12 13.835 3.835 \ IVT =IVO =
VCCE =5.0V (1)

VL Input LOW Voltage 3.19 3.525| 3.19 3.525 | 3.19 3.525 \ IVT =IVO =
VCCE =5.0V (1)

VBB Output Reference 3.62 3.74 | 3.62 3.74 | 3.62 3.74 \Y IVT = IVO =

Voltage VCCE =5.0V (1)

1. ECL V|n, VL and Vgp are referenced to VCCE and will vary 1:1 with the power supply. The levels shown are for IVT = [IVO = VCCE = 5.0V
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MC10H646, MC100H646

DC CHARACTERISTICS (IVT = OVT = VCCE = 5.0V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Typ Max Min Max Unit Condition
IccL Power Supply 185 166 185 185 mA Total all OVT, IVT,
Current and VCCE pins
ICCH 175 154 175 175 mA
lccz 210 210 210

AC CHARACTERISTICS (IVT = OVT = VCCE = 5.0V #5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay ECLKto Q 4.8 5.8 5.0 6.0 5.6 6.6 ns
TCLK to Q 51 6.4 5.3 6.4 5.7 7.0
tPHL Propagation Delay ECLKto Q 4.4 5.4 4.4 5.4 4.8 5.8 ns
TCLKto Q 4.7 6.0 4.8 5.9 5.2 6.5
tSK(0) Output Skew QO0, Q3, Q4, Q7 350 350 350 ps Note 1, 6
Q1, Q2, Q5 350 350 350
Q0-Q7 500 500 500
tSK(PR) Process Skew ECLKto Q 1.0 1.0 1.0 ns Note 2, 6
TCLKto Q 1.3 1.1 1.3
tSK(P) Pulse Skew AtpLH — tPHL 1.0 1.0 1.0 ns
tr, tf Rise/Fall Time 0.3 15 0.3 15 0.3 15 ns
tpw Output Pulse Width  66MHz @ 2.0V 55 5.5 55 ns Note 3, 6
66MHz @ 0.8V 55 55 55
60MHz @ 2.0V 6.0 6.0 6.0
60MHz @ 0.8V | 6.0 6.0 6.0
tStability Clock Stability +75 +75 +75 ps Note 4, 6
FMAX Maximum Input Frequency 80 80 80 MHz Note 5, 6

Output skew defined for identical output transitions.

Process skew is valid for Vcc = 5.0V £5%.

Parameters guaranteed by tsk(p) and ty, tf specification limits.

Clock stability is the period variation between two successive rising edges.

For series terminated lines. See Applications section for F\yax enhancement techniques.
All AC specifications tested driving 50Q series terminated transmission lines at 80MHz.

o, wNE
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MC10H680, MC100H680

4-Bit Differential ECL Bus
to TTL Bus Transceiver

The MC10H/100H680 is a dual supply 4—bit differential ECL bus to
TTL bus transceiver. It is designed to allow the system designer to no

longer be limited in bus speed associated with standard TTL busses.

Using a differential ECL Bus will increase the frequency of operation
and increase noise immunity.

Both the TTL and the ECL ports are capable of driving a bus. The
ECL outputs have the ability to drive €5 allowing both ends of the
bus line to be terminated in the characteristic impedance Qf e
TTL outputs are specified to source 15 mA and sink 48 mA, allowing
the ability to drive highly capacitive loads.

The ECL output levels are®yH approximately equal to —1.0 V and
VoL cutoff equal to —2.0 V (VTT). When the ECL ports are disabled
both EIOx and EIOXB go to the)_ cutoff level. The ECL input
receivers have special circuitry which detects this disabled condition,
prevents oscillation, and forces the TTL output to the low state. The
noise margin in this disabled state is greater than 600 mV. Multiple
ECL Vccopins are utilized to minimize switching noise.

The TTL ports have standard levels. The TTL input receivers have
PNP input devices to significantly reduce loading. Multiple TTL
power and ground pins are utilized to minimize switching noise.

The control pins (EDIR and ECEB) of the 10H version is

ON Semiconductor
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ORDERING INFORMATION

compatible with MECL 10H ECL logic levels. The control pins of the Devi —

. . . evice Package Shipping
100H version are compatible with 100K levels. : :
° Diﬁ:erential ECL BUS (25-2) I/O Ports MC10H680FN PLCC-28 37 Units/Rail
* High Drive TTL Bus I/O Ports MC100H680FN | PLCC-28 37 Units/Rail

e Extra TTL and ECL Power/Ground Pins to Minimize Switching
Noise

¢ Dual Supply
¢ Direction and Chip Enable Control Pins

Pinout: 28—-Lead PLCC (Top View)

o (@]

F o 5§ b FE 28

A M M MMM

25 24 23 2 21 20 19
T101 []26 18 [] EI03B
612 [ 21 17 ] vecos
vT1 []28 16 [] EI03
GT1 [0 15 [] Vece
TI00 [] 2 14[] EI028
TDIR [ 3 13[] Vecos
EDIR [] 4 12[] EI02

5 6 7 8 9 10 1

S g = gy =

o) - w S N =

& 8 & ¥ & 8 S

> o =
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PIN DESCRIPTIONS

MC10H680, MC100H680

Pin Symbol Function
1 GT1 TTL Ground 1
2 TIOO TTL I/O BitO
3 TDIR TTL Direction Control
4 EDIR ECL Direction Control
5 EIO0 ECL I/O Bit 0
6 VCCO1 ECL VCC 1 (0V) — Outputs
7 EIO0B ECL I/O Bit 0 Bar
8 VEE ECL Supply (-5.2/-4.5V)
9 ElIO1 ECL I/O Bit 1
10 VCCO2 ECL VCC 2 (0V) — Outputs
11 EIO1B ECL I/O Bit 1 Bar
12 EIO2 ECL I/O Bit 2
13 VCCO3 ECL VCC 3 (0V) — Outputs
14 EIO2B ECL I/O Bit 2 Bar
15 VCCE ECL VCC (0V)
16 EIO3 ECL I/0O Bit 3
17 VCCO4 ECL VCC 4 (0V) — Outputs
18 EIO3B ECL I/O Bit 3 Bar
19 ECEB ECL Chip Enable Bar Control
20 TCEB TTL Chip Enable Bar Control
21 TIO3 TTL I/O Bit 3
22 GT4 TTL Ground 4
23 VT2 TTL Supply 2 (5V)
24 GT3 TTL Ground 3
25 TIO2 TTL I/O Bit 2
26 TIO1 TTL I/O Bit 1
27 GT2 TTL Ground 2
28 VT1 TTL Supply 1 (5V)

TRUTH TABLE

TDIR — Direction Control TTL Levels

EDIR — Direction Control ECL Levels

TCEB — Chip Enable Bar Control TTL Levels
ECEB — Chip Enable Bar Control ECL Levels
TIN — TTL Input

TOUT — TTL Output

EIN — ECL Input

EINB — ECL Input Bar

EOUT — ECL Output

EOUTB — ECL Output Bar

H — HIGH

L—LOW

LC — ECL Low Cutoff (VTT =-2.0V)
X — Don't Care

Z — High Impedance

ECEB | TCEB | EDIR TDIR EIN EINB | EOUT | EOUTB TIN TOUT COMMENTS

H X X X LC LC X z ECL and TTL Outputs Disabled

X H X X X LC LC X 4 ECL and TTL Outputs Disabled

L L H X LC NA H ECL to TTL Direction

L L H X LC H NA L ECL to TTL Direction

L L H X LC LC NA L ECL to TTL Direction (L-L Cond.)
L L X H H LC NA H ECL to TTL Direction

L L X H LC H NA L ECL to TTL Direction

L L X H LC LC NA L ECL to TTL Direction (L-L Cond.)
L L L L NA NA H LC H TTL to ECL Direction

L L L L NA NA LC H L TTL to ECL Direction
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ABSOLUTE RATINGS (Do not exceed):

MC10H680, MC100H680

Power Supply Voltage VEE (ECL) -8.0to 0 Vdc
Power Supply Voltage VeeT (TTL) -0.5t0+7.0 Vdc
Input Voltage V| (ECL) 0.0to VEg Vdc
V) (TTL) —0.5t0 +7.0
Disabled 3—State Output Vout (TTL) 0.0to VceT Vdc
Output Source Current Continuous lout (ECL) 100 mAdc
Output Source Current Surge lout (ECL) 200 mAdc
Storage Temperature Tstg —65to 150 °C
Operating Temperature Tamb 0.0to +75 °C

ECL DC CHARACTERISTICS: Ve = +5.0 V £10%, VEE = —5.2 5% (10H Version); VEg = —4.2 V to —5.5 V (100H Version)

Test Tp =0°C Tp =25°C Tp =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Supply Current/ECL -110 -110 -110 mA
IINH Input HIGH Current 225 145 145 pA
IINL Input LOW Current 0.5 0.5 0.3 MA
VOH Output HIGH Voltage -1100 | -840 -1100 -810 | -1100 | -735 mV 25Qto-2.1V
VoL Output LOW Voltage -21 | -2.03 -21 -2.03 | -2.1 | -2.03 \%
CONTROL INPUTS ONLY
10H ECL DC CHARACTERISTICS: VccT = +5.0 #10%, VEE = —5.2 +5%
Test Ta =0°C Tpa =25°C Ta =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage -1170 | -840 | -1130 | —-810 | -1070 | -735 mV
VL Input LOW Voltage —-1950 | —1480 | —1950 | —1480 | —1950 | —1450
CONTROL INPUTS ONLY
100H ECL DC CHARACTERISTICS: Voot =+5.0+£10%, VEg =-4.2Vt0-55V
Test Tp =0°C Tp =25°C Tp =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage -1165 | —-880 | -1165 | —880 | -1165 | —880 mvV
VL Input LOW Voltage -1810 | —-1475 | —-1810 | —1475 | —-1810 | -1475

http://onsemi.com

229




MC10H680, MC100H680

TTL DC CHARACTERISTICS: VccT =+5.0V £10%, VEE = —5.2 £5% (10H Version); VEg =—4.2 V to —5.5 VV (100H Version)

Test Ta =0°C Ta = 25°C Ta =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
ViH Standard Input 2.0 2.0 2.0 Vdc
VL Standard Input 0.8 0.8 0.8
VIK Input Clamp -1.2 -1.2 -1.2 Vdc IIN =—-18 mA
VoH Output HIGH Voltage 25 25 2.5 \ loH =-3.0mA
Output HIGH Voltage 2.0 2.0 2.0 loH =-15mA
VoL Output LOW Voltage 0.55 0.55 0.55 \Y loL =48 mA
lIy* TTL (Input HIGH) 20 20 20 MA Vin=27V
TTL (Input HIGH) 100 100 100 Vih=7.0V
h* TTL (Input LOW) -0.6 -0.6 -0.6 mA Vin=0.5V
IccL Supply Current 75 75 75 mA
IccH Supply Current 70 70 70 mA
lccz Supply Current 70 70 70 mA
los Output Short Circuit Current -100 | -225 -100 -225 -100 -225 mA Vout =0V
*NOTE: TTL Control Inputs only
TTL I/O DC CHARACTERISTICS ONLY
Test Tp =0°C Ta =25°C Tp =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
liH/lozH | Output Disable 70 70 70 HA VouTt =27V
liLnozL Current 200 200 200 VouyT =05V
ECL TO TTL DIRECTION / AC TEST
Test Tp =0°C Ta =25°C Tp =75°C
Symbol Parameter Waveforms Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay 2,4 2.7 4.8 2.7 4.8 2.7 4.8 ns CL =50 pF
tPHL to Output
tpzH ECEB to Output 2,56 35 6.5 3.5 6.5 3.7 6.7 ns CL =50 pF
tpzL Enable Time 35 6.0 35 6.0 3.7 6.4
tPHZ ECEB to Output 2,56 35 8.6 35 8.6 3.7 8.8 ns CL =50 pF
tpLz Disable Time 35 6.5 35 6.5 3.7 7.3
tpzH TCEB to Output 2,56 5.7 7.7 5.7 7.7 5.9 7.9 ns CL =50 pF
tpzL Enable Time 5.4 6.9 5.4 6.9 5.9 7.4
tPHZ TCEB to Output 2,56 4.0 8.5 4.1 8.4 4.2 8.3 ns CL =50 pF
tpLz Disable Time 4.0 5.8 4.2 6.0 4.7 6.5
te/t 1.0to0 2.0 Vdc 3 0.4 1.5 0.4 1.5 0.4 1.5 ns C| =50 pF
TTL TO ECL DIRECTION / AC TEST
Test Tp =0°C Tp =25°C Tp =75°C
Symbol Parameter Waveforms Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay 1,4 18 4.6 1.8 4.6 2.0 4.9 ns 25Qto-2.0V
tPHL to Output
tPLH ECEB 1,4 2.9 51 3.0 5.2 34 5.7 ns 25Qt0-2.0V
tPHL to Output
tPLH TCEB 1,4 34 6.3 35 6.6 3.8 7.4 ns 25Qto-2.0V
tPHL to Output
te/tf Output Rise/Fall 1,3 1.0 34 1.0 34 1.0 34 ns 25Qto-2.0V
Time 20%—80%
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MC10H680, MC100H680

BLOCK DIAGRAM

CONTROL INPUTS

TDIR [\ FE
EDIR
_/ VccE
TOE
TCE VEE
ECE
GND1 Vceol
TTL /O ® EI00 ECL I/1O
TIOO
EIO0
VeeTa
GND2 — Vceo2
O ElO1
TIo1
ElOL
GND3 — Vcceos
o} ElO2
TIO2
ElO2
Veer
GND4 — Vccos4
L 4 EIO3
TIO3
® EIO3
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MC10H680, MC100H680

SWITCHING CIRCUIT AND WAVEFORMS

VEE Vec &Veeo
ECL TTL
USE 0.1 pF CAPACITORS
FOR DECOUPLING. L i | 7V OPEN I

PULSE DEVICE 50 Q L
GENERATOR UNDER
TEST OTHERS
tpzL tPLZ R1
g 3 500 Q
0 o)
Q 3 DEVICE
2 & UNDER
>
TEST
R2
500 Q
USE OSCILLOSCOPE CHA CHB
INTERNAL 50 Q LOAD L
FOR TERMINATION. OSCILLOSCOPE
Figure 1. Switching Circuit ECL Figure 2.
ECL/TTL ECL/TTL

s0%ii5v X_
VIN \\
— $ 80%/2.0 V —_— TPLH TPHL

v, A 20%/1.0V
T N TPD++ Tpp—-
50%/15V |/ NS

TRISE TFALL VouT
Figure 3. WAVEFORMS: Rise and Fall Times Figure 4. Propagation Delay — Single Ended
TTL TTL
VE VE
15V 15V 15V 15V
Ve | | vE | |
PzL TpLz Pzt [ TpHz l
15V 15V I 2 YOH =
v . V, . 35
out - VoL out
| 03V
O.SVT
Figure 5. 3—State Output Low Enable and Figure 6. 3—State Output High Enable and
Disable Times Disable Times

http://onsemi.com
232



MC10H681, MC100H681

Hex ECL to TTL Transceiver
with Latches

The MC10/100H681 is a dual supply Hex ECL/TTL transceiver

with latches in both directions. ECL controlled Direction and Chip ON Semiconductor
Enable Bar pins. There are two Latch Enable pins, one for each
direction. http://onsemi.com
The ECL outputs are single ended and driv€50he TTL outputs
are specified to source 15 mA and sink 48 mA, allowing the ability to MARKING
drive highly capacitive loads. The high driving ability of the TTL DIAGRAM
outputs make the device ideal for bussing applications. 1
The ECL output levels are standargy and Vo cutoff equal to S & .
—2.0 V (VTT). When the ECL ports are disabled the outputs go to the 1 onesy B
. . e e q D
VoL cutoff level. Multiple ECL \&co pins are utilized to minimize PLCC-28 g awvLyyww B
switching noise. FN SUFFIX g ]
The TTL ports have standard levels. The TTL input receivers have CASE 776 CoTTToD
PNP input devices to significantly reduce loading. Multiple TTL A =Assembly Location
power and ground pins are utilized to minimize switching noise. WL = Wafer Lot
The 10H version is compatible with MECL 10H ECL logic levels. YY =Year

The 100H version is compatible with 100K levels. WW = Work Week

* Separate Latch Enable Controls for each Direction
¢ ECL Single Ended 5@ 1/O Port

¢ High Drive TTL I/O Ports
ORDERING INFORMATION

e Extra TTL and ECL Power/Ground Pins to Minimize Switching

Noise Device Package Shipping
¢ Dual Supply MC10H681FN PLCC-28 37 Units/Rail
¢ Direction and Chip Enable Control Pins MCLOOHGS1EN | PLCC_28 37 Units/Rail
Pinout: 28—-Lead PLCC (Top View)
3 o) 8
E 5 6 £ 5 & E
M M MMM
25 24 23 2 21 20 19
Tio2 []26 18[] Eios
vT [27 17 Veeo
GT []28 16 [] Elo4
o1 [ 15 [] vece
v 2 14[] Ei03
GT |: 3 13 :I Vceco
TI00 [4 12[] E102
5 6 7 8 9 10 1
J T J T J T J
T o o B 8 3
©c 4 Y > o
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MC10H681, MC100H681

Pin Symbol Description
1 TIO1 TTLI/OBIT1
2 VT TTL Vce (5.0 V)
3 GT TTL GND (0 V)
4 TI00 TTL /O Bit 0
5 DIR Direction Control (ECL)
6 CEB Chip Enable Bar Control (ECL)
7 LEET Latch Enable ECL-TTL Control (ECL)
8 LETE Latch Enable TTL-ECL Control (ECL)
9 VEE ECL Supply (-5.2/-4.5 V)
10 EIO0 ECLI/OBITO
11 EIO1 ECLI/OBIT 1
12 ElI02 ECLI/OBIT 2
13 Vcco ECL Vcc (0 V) — Outputs
14 EIO3 TTL /O BIT 3
15 VccE ECLVcc (0V)
16 EIO04 ECLI/OBIT 4
17 Vcco ECL Vcc (0 V) — Outputs
18 EIO5 ECLI/OBIT5
19 TIOS TTLI/OBIT5S
20 GT TTL GND (0 V)
21 VT TTL Ve (5.0 V)
22 TI04 TTLI/OBIT 4
23 GT TTL GND (0 V)
24 VT TTL Vee (5.0 V)
25 TIO3 TTLI/OBIT3
26 TIO2 TTLI/OBIT 2
27 VT TTL Vee (5.0V)
28 GT TTLVee (0V)
: :)T
_\EOE
CE J
Q
D 6 EIO
o—
LETE [ !
|
1o >/ e Q D
LE
| | I <] LEET
| | |
TRUTH TABLE ° Hex
» Bi-Directional
CEB DIR LEET LETE EOUT | TOUT « ECL/TTL Translation
H X X X z e Dual Supply
e TTL Outputs, 48 mA Sink, 15 mA Source
L H H L z Qo e Multi Power and Ground Pins
L L L L TIN Z + Separate LE Controls
L L L H Qo z
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MC10H681, MC100H681

ECL DC CHARACTERISTICS: Vet =+5.0 V £10%, VEE = —5.2 £5% (10H Version); VEg =—4.2 V to —5.5 V (100H Version)

Test Tp =0°C Ta = 25°C Ta = 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE Supply Current/ECL — -113 — -113 — -113 mA
IINH Input HIGH Current — 225 — 145 — 145 HA
IINL Input LOW Current 0.5 — 0.5 — 0.3 — HA
VOoH Output HIGH Voltage -1020 -840 -980 -810 -920 -735 mV 50Qto-2.1V
VoL Output LOW Voltage -21 -2.03 -21 —-2.03 -21 -2.03 \%
10H ECL DC CHARACTERISTICS: Vet = +5.0 £10%, VEE =—5.2 +5%
Test Ta=0°C Ta =25°C Ta = 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage -1170 | -840 | -1130 | —-810 | —-1070 | —735 mvV
VIL Input LOW Voltage —-1950 | —1480 | —1950 | —1480 | —1950 | —1450
100H ECL DC CHARACTERISTICS: Ve = +5.0+10%, VEg =-4.2Vt0o-55V
Test TA=0°C Ta=25°C Tp = 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage -1165 | —-880 | -1165 | —880 | -1165 | —880 mvV
ViL Input LOW Voltage -1810 | —1475 | —-1810 | —-1475 | —-1810 | -1475
ABSOLUTE RATINGS (Do not exceed):
Power Supply Voltage VEE (ECL) -8.0to 0 Vdc
Power Supply Voltage VeeT (TTL) -05t0+7.0 Vdc
Input Voltage V| (ECL) 0.0to VEg Vdc
V)| (TTL) —05t0+7.0
Disabled 3-State Output Vout (TTL) 0.0to VceT Vdc
Output Source Current Continuous lout (ECL) 100 mAdc
Output Source Current Surge lout (ECL) 200 mAdc
Storage Temperature Tstg —65to 150 °C
Operating Temperature Tamb 0.0to+75 °C
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MC10H681, MC100H681

TTL DC CHARACTERISTICS: VccT =+5.0V £10%, VEE = —5.2 £5% (10H Version); VEg =—4.2 V to —5.5 VV (100H Version)

Test Ta =0°C Ta = 25°C Tp =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Standard Input 2.0 — 2.0 — 2.0 — Vdc
VL Standard Input — 0.8 — 0.8 — 0.8
VK Input Clamp — -12 — -1.2 — -12 Vdc IIN=-18 mA
VOH Output HIGH Voltage 2.5 — 2.5 — 2.5 — \Y loH=-3.0mA

Output HIGH Voltage 2.0 — 2.0 — 2.0 — loH =-15mA
VoL Output LOW Voltage — 0.55 — 0.55 — 0.55 \% loL =48 mA
lIn/lozH | Output Disable — 70 — 70 — 70 HA VouT =27V
II/lozL Current — 200 — 200 — 200 VouyT =05V
lccL Supply Current — 63 — 63 — 63 mA
IccH Supply Current — 63 — 63 — 63 mA
lccz Supply Current — 63 — 63 — 63 mA
los Output Short Circuit Current -100 | -225 -100 | -225 -100 | -225 mA Vout =0V
ECL TO TTL DIRECTION AC CHARACTERISTICS

Test Ta =0°C Ta = 25°C Ta =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation 4.0 7.8 4.0 7.8 4.2 8.0 ns CL =50 pF
tPHL Delay to Output
tPLH LEET to 5.5 8.3 5.5 8.3 5.7 8.5 ns CL =50pF
tPHL Output 55 7.6 5.5 7.6 5.8 8.0
tpzH CEB to Output 55 8.3 55 8.3 4.7 8.5 ns CL =50 pF
tpzL Enable Time 5.3 8.3 5.3 8.3 54 8.4
tPHZ CEB to Output 35 7.2 35 7.2 3.7 7.3 ns CL =50 pF
tpLz Disable Time 35 5.3 35 5.3 4.1 5.8
tyl/t 1.0 Vdc to 2.0 Vdc 0.4 2.2 0.4 2.2 0.4 2.2 ns CL =50 pF

TTL TO ECL DIRECTION AC CHARACTERISTICS

Test Tp =0°C Ta =25°C Ta =75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation 1.9 3.9 1.9 3.9 2.2 4.4 ns 50Qto-2.0V
tPHL Delay to Output
tPHL CEB to 2.2 4.0 2.2 4.0 25 4.3 ns 50Qto-2.0V
tPLH Output 2.3 4.6 2.3 4.6 2.7 5.0
tPHL LETE to 24 3.9 24 3.9 2.7 4.3 ns 50Qto-2.0V
tPLH Output
tyl/t Output Rise/Fall 0.4 2.2 0.4 2.2 0.4 2.2 ns 50Qto-2.0V

Time 20%—80%
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MC10H681,

MC100H681

TEST CIRCUITS AND WAVEFORMS

VEE Ve &V
ECL cc” ceo TTL
USE 0.1 uF CAPACITORS
FOR DECOUPLING. '__L_ v oPEN
50 Q COAX L’ <J
PuLse oevice | our .
GENERATOR TEST OTHERS
tpzL tPLZ R1
o . 500 Q
o
e o)
o 3 DEVICE
e b UNDER
>
TEST
R2
500 Q
USE OSCILLOSCOPE CHA CHB
INTERNAL 50 Q LOAD =
FOR TERMINATION. OSCILLOSCOPE
Figure 1. Test Circuit ECL Figure 2. Test Circuit TTL
ECL/TTL ECL/TTL
50%/1.5 4 X_
VIN AN
_ leO%/z.o v
v —— 20%/1.0 V — «—— S I
OL : TPD++ TPD__
50%/1.5V |/ Nl
TRISE TFALL Vout
Figure 3. Rise and Fall Times Figure 4. Propagation Delay — Single Ended
TTL TTL
VE VE
15V 15V 15V 15V
" I - I
| -
TpzL TPLZ TpzL N Towz l
15V 15V H O
Vout T VoL Vout ' 35V
03V
03V

Figure 5. 3-State Output Low Enable
and Disable Times

Figure 6. 3-State Output High Enable
and Disable Times
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CHAPTER 3
MECL 10K Data Sheets
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MECL 10K

INTEGRATED CIRCUITS

MC10,100/10,200 Series
-30to 85°C

Function Selection — (=30 °to +85°C)

Function Device Case | Function Device Case
NOR Gates Flip-Flop/Latches
Quad 2-Input Gate MC10102 620, 648, 775 Dual D Master Slave Flip-Flop MC10131 620, 648, 775
Triple 4-3-3 Input Gate MC10106 | 620, 648, 775 Dual J-K Master Slave Flip-Flop MC10135 | 620, 648, 775
Dual 3-Input 3-Output Gate MC10111 620, 648 Quad Latch MC10153 620, 648, 775
Dual 3-Input 3-Output Gate MC10211 620, 648, 775 Hex D Master Slave Flip-Flop MC10176 620, 648, 775
OR Gates Hex D Common Reset Flip-Flop MC10186 620, 648, 775
4 2-Iout Gat MC10103 520, 648, 775 Dual D Master Slave Flip-Flop MC10231 620, 648, 775
gual 3 I an:S ;i t Gat MC10110 6Y20 6;18 Quad Latch MC10133 620, 648
Dual 3_Input 3_Output Gate MC10210 | 620 6;18 775 Quint Latch MC10175 {620,648, 775
val s-Input s-Output &ate 1 095, Quad/Common Clock Latch MC10168 648
AND Gates Encoders
Quad 2-Input Gate MC10104 620, 648, 775 8-Input Encoder MC10165 620, 648
Hex Gate MC10197 | 620, 648, 775
Decoders
Complex Gates
4 OR/NOR Gat MC10101 520, 648, 775 Binary to 1-8 (Low) MC10161 620, 648, 775
$9a| 2-3-21 tg;/NOR Gat MC10105 620Y 648Y 775 Binary to 18 (High) MC10162 | 620,648, 775
D”” |e4 o ”tpC”)R/NOR ot ate ve1o100 | o0 ads. vre Dual Binary to 1-4 (Low) MC10171 | 620, 648, 775
ual2-> fnpu ate 048, Dual Binary to 1-4 (High) Mc10172 | 620, 648, 775
Dual 3-Input 3-Output OR/NOR Gate MC10212 648, 775 -
Triple 2-Input Exclusive OR/NOR Gate MC10107 | 620, 648, 775 Parity Generator/Checkers
Quad 2-Input Exclusive OR/NOR Gate MC10113 620, 648, 775 12-Bit Parity Generator-Checker MC10160 620, 648
Dual 2-Wide 2-3 Input OR-AND/OR-AND | MC10117 620, 648, 775 9 + 2 Bit Parity MC10170 620, 648
INVERT Counters
4-Wide 3-Input OR-AND/OR-AND MC10121 620, 648, 775 -
Hexadecimal MC10136 620, 648, 775
INVERT
Decade MC10137 620, 648
Buffers/Inverters Biguinary MC10138 | 620, 648, 775
Hex Buffer/Enable MC10188 620, 648, 775 Binary Down Counter MC10154 620, 648
Hex Inverter/Enable MC10189 620, 648, 775 Binary MC10178 620, 648, 775
Hex Inverter/Buffer MC10195 620, 648, 775 Arithmetic Functions
Line Drivers/Line Receivers 5-Bit Magnitude Comparator MC10166 | 620, 648, 775
Triple Line Receiver MC10114 620, 648, 775 4-Bit Arithmetic Function Gen. MC10181 623
Quad Line Receiver MC10115 620, 648, 775 Shift Register
Triple Line Receiver MC10116 620, 648, 775 | 2-BitUni I MCL01aL | 520,648, 775
Triple Bus Driver Mc10123 | 620, 648, 775 -Bit Universa 0%
Quad Bus Receiver MC10129 620 Multivibrators
Quad Bus Driver MC10192 620, 648, 775 | Monostable Multivibrators MC10198 | 620, 648, 775
Triple Line Receiver MC10216 620, 648, 775 Multiplexer
Translators Dual with Latch MC10134 | 620, 648, 775
Quad TTL-MECL MC10124 | 620, 648, 775 Quad 2-Input/Noninverting MC10158 | 620, 648, 775
Quad MECL-TTL MC10125 | 620, 648, 775 Quad 2-Input/Inverting MC10159 | 620, 648, 775
8-Line MC10164 620, 648, 775
Quad 2-Input/Latch MC10173 620, 648, 775
Dual 4-1 MC10174 620, 648, 775

http://onsemi.com

239




MC10101
Quad OR/NOR Gate

The MC10101 is a quad 2—-input OR/NOR gate with one input from

each gate common to pin 12.

* Pp =25 mW typ/gate (No Load)
* tpd=2.0ns typ

* tr, tf = 2.0 ns typ (20%—-80%)

LOGIC DIAGRAM
D
5
I e
6
) S
11
12 9
Vce1=PIN1

Vce2 =PIN 16
VEg =PIN8

DIP
PIN ASSIGNMENT

N\

veer [ ]t 16 ] veer
Aout [ ]2 15[ ] Dout
Bout [ |3 14| ] Cout
AN [ 4 13 ] o
on Cls 7] 20
Bour [ |6 u [ ] cour
By [ |7 0[] on
vee [ |8 9 [ ] Dour

Pin assignment is for Dual-in—-Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 240
March, 2000 — Rev. 6

ON Semiconductor
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MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10101L
CASE 620 AWLYYWW

M
1

16

PDIP-1
6 MC10101P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10101 il
> CASE 775 g AwLYYWw B
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10101L CDIP-16 25 Units / Rail
MC10101P PDIP-16 25 Units / Rail
MC10101FN PLCC-20 46 Units / Rall

Publication Order Number:
MC10101/D




MC10101

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 20 26 29 mAdc
Input Current linH 4 425 265 265 pAdC
12 850 535 535
linL 4 0.5 0.5 0.3 pAdc
12 0.5 0.5 0.3
Output Voltage Logic 1 VOH 5 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
5 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic O VoL 5 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
5 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 5 -1.080 —-0.980 -0.910 Vdc
5 -1.080 —-0.980 -0.910
2 -1.080 —-0.980 -0.910
2 -1.080 —0.980 -0.910
Threshold Voltage  LogicO | VoLA 5 -1.655 -1.630 -1.595 Vdc
5 -1.655 -1.630 -1.595
2 —-1.655 -1.630 -1.595
2 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t4+2— 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
42+ 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4+5+ 5 1.0 3.1 1.0 2.0 2.9 1.0 33
t4-5- 5 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) tos 2 11 3.6 11 2.0 3.3 11 3.7
t5+ 5 1.1 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) to_ 2 1.1 3.6 1.1 2.0 3.3 1.1 3.7
t5— 5 1.1 3.6 1.1 2.0 3.3 1.1 3.7
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MC10101

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE

-30°C | -0.890 -1.890 -1.205 -1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 -1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 4 8 1,16
12 12 8 1,16
linL 4 4 8 1,16
12 12 8 1,16
Output Voltage Logic 1 VOH 5 12 8 1,16
5 4 8 1,16
2 8 1,16
2 8 1,16
Output Voltage Logic 0 VoL 5 8 1,16
5 8 1,16
2 12 8 1,16
2 4 8 1,16
Threshold Voltage Logicl | VoHA 5 12 8 1,16
5 4 8 1,16
2 12 8 1,16
2 4 8 1,16
Threshold Voltage LogicO | VoLA 5 12 8 1,16
5 4 8 1,16
2 12 8 1,16
2 4 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay tg+o— 2 4 2 8 1,16
t4—o+ 2 4 2 8 1,16
t4+5+ 5 4 5 8 1, 16
t4-5— 5 4 5 8 1,16
Rise Time (20 to 80%) to4 2 4 2 8 1,16
t5+ 5 4 5 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 8 1,16
t5— 5 4 5 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10102
Quad 2-Input NOR Gate

The MC10102 is a quad 2—-input NOR gate. The MC10102 provides
one gate with OR/NOR outputs.

* Pp=25mW typ/gate (No Load) ON Semiconductor
* tpd=2.0ns typ
* tr, tf = 2.0 ns typ (20%—80%) http://onsemi.com
LOGIC DIAGRAM MARKING
DIAGRAMS

4
: 2 16
> CDIP-16
6 —r11) L SUFFIX MC10102L
. CASE 620 AWLYYWW
NN EIN|E|Eun|
1

16

12 PDIP-1
15 6 MC10102P
13 9 P SUFFIX AWLYYWW
CASE 648 2
Vel =PIN1 1
Vcez =PIN 16 1
VEg=PIN8 ; !
PLCC-20
g 1]
DIP %1] FN SUFFIX 1 10102 il
= g AWLYYWW p
PIN ASSIGNMENT N CASETTS h
N\
veer |: ! 16 :l veez A = Assembly Location
Aout 2 15 DouT WL = Wafer Lot
[ :l YY = Year
Bout [| 3 1| ] Cour WW = Work Week
an ] 4 Y I Y
AN |: 5 12 :l DIN ORDERING INFORMATION
B [ |6 ul ] o Device Package Shipping
By [ |7 0[] on MC10102L CDIP-16 25 Units / Ralil
vee [ |8 9 [_] Dour MC10102P PDIP-16 25 Units / Rall
o _ o MC10102FN PLCC—20 46 Units / Rail
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 243 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10102

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 20 26 29 mAdc
Input Current linH 12 425 265 265 pAdC
linL 12 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 9 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
9 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
15 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700
15 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 9 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
9 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
15 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 9 -1.080 —-0.980 -0.910 Vdc
9 -1.080 —0.980 -0.910
15 -1.080 —-0.980 -0.910
15 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 9 -1.655 -1.630 -1.595 Vdc
9 -1.655 -1.630 -1.595
15 -1.655 -1.630 -1.595
15 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t12+15— 15 1.0 31 1.0 2.0 2.9 1.0 3.3
t12-15+ 15 1.0 3.1 1.0 2.0 2.9 1.0 3.3
1249+ 9 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t12-9— 9 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) t15+ 15 11 3.6 11 2.0 3.3 11 3.7
t9+ 9 11 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) t15— 15 1.1 3.6 11 2.0 3.3 11 3.7
to— 9 11 3.6 11 2.0 3.3 11 3.7
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MC10102

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C | -0.810 | -1.850 [ -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 12 12 8 1,16
linL 12 12 8 1,16
Output Voltage Logic 1 VOH 9 12 8 1,16
9 13 8 1,16
15 8 1,16
15 8 1,16
Output Voltage Logic 0 VoL 9 8 1,16
9 8 1,16
15 12 8 1,16
15 13 8 1,16
Threshold Voltage Logicl | VoHA 9 12 8 1,16
9 13 8 1,16
15 12 8 1,16
15 13 8 1,16
Threshold Voltage LogicO | VoLa 9 12 8 1,16
9 13 8 1,16
15 12 8 1,16
15 13 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t12415— 15 12 15 8 1,16
t12_15+ 15 12 15 8 1,16
t12+9+ 9 12 9 8 1,16
t12_9— 9 12 9 8 1,16
Rise Time (20 to 80%) t15+ 15 12 15 8 1,16
to+ 9 12 9 8 1,16
Fall Time (20 to 80%) t15— 15 12 15 8 1,16
to— 9 12 9 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10103
Quad 2-Input OR Gate

The MC10103 is a quad 2—input OR gate. The MC10103 provides
one gate with OR/NOR outputs.

* Pp =25 mW typ/gate (No Load) ON Semiconductor
* tpd=2.0ns typ
* tr, tf = 2.0 ns typ (20%—80%) http://onsemi.com
LOGIC DIAGRAM MARKING
A DIAGRAMS
5 >, CDIP-16
6 =) L SUFFIX MC10103L
::[} s CASE 620 AWLYYWW
7 OO
13 9 16

10 PDIP-1
14 6 MC10103P
1 P SUFFIX AWLYYWW
CASE 648 2
Vce1=PIN1 1
Vce2 =PIN 16 1
VEg=PIN8
PLCC-20 g 4
Q 1]
FN SUFFIX 1 10103 il
P e case77s  JAwLYvww g
PIN ASSIGNMENT Toooo
~ A A bly Locati
V, 1 16 v, = Assembly Location
cel |: :l ce2 WL = Wafer Lot
AouT |: 2 15 :l Cout YY = Year
WW = Work Week
Bout [| 3 14 ] pour
AN 4 13 CIN
|: :l ORDERING INFORMATION
an [ 2] o ) —
Device Package Shipping
v [] 6 u{ ] on —
MC10103L CDIP-16 25 Units / Rail
BN |: 7 10 :l DN
— MC10103P PDIP-16 25 Units / Rail
Vee [_| 8 9 [ ] Cour
MC10103FN PLCC-20 46 Units / Rail
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10103

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 21 26 29 mAdc
Input Current linH 4* 390 245 245 pAdC
linL 4* 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
9 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
9 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
9 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
9 —1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t4+2+ 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t1249— 9 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) to+ 2 1.1 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) to_ 2 11 3.6 11 2.0 3.3 11 3.7

* Individually test each input applying V| or V| to input under test.
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MC10103

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4* 4* 8 1,16
linL 4* 4x 8 1,16
Output Voltage Logic 1 VOH 2 4.5 8 1,16
9 8 1,16
Output Voltage Logic 0 VoL 2 8 1,16
9 12,13 8 1,16
Threshold Voltage Logicl | VoHA 2 4,5 8 1,16
9 12,13 8 1,16
Threshold Voltage LogicO | VoLa 2 4,5 8 1,16
9 12,13 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+2+ 2 4 2 8 1,16
t12+9— 9 12 9 8 1,16
Rise Time (20 to 80%) to4 2 2 8 1,16
Fall Time (20 to 80%) to_ 2 2 8 1,16

* Individually test each input applying V|H or V) to input under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10104
Quad 2-Input AND Gate

The MC10104 is a quad 2—input AND gate. One of the gates has

both AND/NAND outputs available.
* Pp =35 mW typ/gate (No Load)
* tpd=2.7 nstyp

* tr, tf = 2.0 ns typ (20%—-80%)

LOGIC DIAGRAM

~N o O b
N

w —
1 14
13 15

Vee1=PIN1
Vce2 =PIN 16
VEg=PIN8
DIP
PIN ASSIGNMENT
N\
veer [ ]t 16 [ ] veer
rout [ ]2 15[ ] pour
Bout [_| 3 4[] cour
an [ ] 4 13 ] ow
an [ ]5 12 ] b
By [ |6 ul ] o
By [ |7 0| ] on
vee [ |8 9 [ ] Dour

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 249
March, 2000 — Rev. 6

ON Semiconductor
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DIAGRAMS

16

CDIP-16
L SUFFIX MC10104L
CASE 620 AWLYYWW

M
1

16

PDIP-1
6 MC10104P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10104 il
> CASE 775 g AwLYYWw B
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10104L CDIP-16 25 Units / Rail
MC10104P PDIP-16 25 Units / Rail
MC10104FN PLCC-20 46 Units / Rall

Publication Order Number:
MC10104/D




MC10104

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 39 35 39 mAdc
Input Current line* 12 425 265 265 pAdC
13 350 220 220
linL 12 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 15 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
9 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 15 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
9 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 9 -1.090 —-0.980 -0.910 Vdc
9 -1.090 —0.980 —-0.910
15 -1.090 —-0.980 —-0.910
15 -1.090 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 9 -1.655 -1.630 -1.595 Vdc
9 -1.655 -1.630 -1.595
15 -1.655 -1.630 -1.595
15 -1.655 -1.630 —-1.595
Switching Times (50Q Load) ns
Propagation Delay t12+15+ 15 1.0 4.3 1.0 2.2 4.0 1.0 4.2
t12-15— 15 1.0 43 1.0 2.2 4.0 1.0 4.2
t12+9— 9 1.0 4.3 1.0 2.2 4.0 1.0 4.2
t12-9+ 9 1.0 4.3 1.0 2.2 4.0 1.0 4.2
t13+15+ 15 1.0 4.3 1.0 2.7 4.0 1.0 4.2
t13+9— 9 1.0 4.3 1.0 2.7 4.0 1.0 4.2
Rise Time (20 to 80%) t15+ 15 15 3.7 15 2.0 35 15 3.6
to+ 9 15 3.7 15 2.0 35 15 3.6
Fall Time (20 to 80%) t15— 15 15 3.7 15 2.0 35 15 3.6
tg— 9 15 3.7 15 2.0 35 15 3.6

* Inputs 4, 7, 10 and 13 will behave similarly for ac and ljnH values.
Inputs 5, 6, 11 and 12 will behave similarly for ac and lj,H values.
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MC10104

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C —-0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH* 12 12,13 8 1,16
13 13 8 1,16
linL 12 12 8 1,16
Output Voltage Logic 1 VOH 15 12,13 8 1,16
9 8 1,16
Output Voltage Logic 0 VoL 15 8 1,16
9 12,13 8 1,16
Threshold Voltage Logicl | VoHA 9 12 8 1,16
9 13 8 1,16
15 12 13 8 1,16
15 13 12 8 1,16
Threshold Voltage LogicO | VoLa 9 12 13 8 1,16
9 13 12 8 1,16
15 12 8 1,16
15 13 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t12+15+ 15 13 12 15 8 1,16
t12_15- 15 13 12 15 8 1,16
t12+9— 9 13 12 9 8 1,16
t12_9+ 9 13 12 9 8 1,16
t13+15+ 15 12 13 15 8 1,16
t13+9— 9 12 13 9 8 1,16
Rise Time (20 to 80%) t15+ 15 12 13 15 8 1,16
to+ 9 12 13 9 8 1,16
Fall Time (20 to 80%) t15— 15 12 13 15 8 1,16
tg— 9 12 13 9 8 1,16

* Inputs 4, 7, 10 and 13 will behave similarly for ac and ljhy values.
Inputs 5, 6, 11 and 12 will behave similarly for ac and lj,H values.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10105

Triple 2-3-2-Input OR/NOR
Gate

The MC10105 is a triple 2—3-2 input OR/NOR gate.
* Pp =30 mW typ/gate (No Load) ON Semiconductor

* tpd=2.0ns typ
* tr, tf = 2.0 ns typ (20%—80%)
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MARKING
LOGIC DIAGRAM DIAGRAMS

5 ::j t 2 . CDIP-16
— L SUFEIX MC10105L
AWLYYWW

CASE 620

M
1

16

PDIP-1
13 i S 14 - SUFF& MC10105P
12 15
casEesg Lo AWLYYWW
Vecc1=PIN1 1
Vcc2 =PIN 16 1
VEg=PIN8
PLCC-20 g 4
Q 1]
FN SUFFIX i 10105 1]
s CASE775  HAWLYYWw
DIP 0 1]
PIN ASSIGNMENT e
Y .
A = Assembly Location
Veet |: 1 16 :l Veez WL = Wafer Lot
A 2 15 Cout YY = Year
ouT |: :l ou WW = Work Week
Aout || 3 14| ] Cout
A C
N []4 ] cen ORDERING INFORMATION
A 5 12 C ) .
N |: :l N Device Package Shipping
B 6 1n B
out [ :l N MC10105L CDIP-16 25 Units / Rail
Bout [_] 7 0] ] B
MC10105P PDIP-16 25 Units / Rail
Vee [] @ o [ &
MC10105FN PLCC-20 46 Units / Rail
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 252 Publication Order Number:
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MC10105

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 23 17 21 23 mAdc
Input Current linH 4 425 265 265 pAdC
linL 4 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 3 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 3 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 3 -1.655 -1.630 -1.595 Vdc
2 —1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t4+3— 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4-3+ 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4+2+ 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4—o— 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) t3+ 3 11 3.6 11 2.0 3.3 11 3.7
to+ 2 11 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) t3— 3 11 3.6 11 2.0 3.3 11 3.7
to_ 2 1.1 3.6 11 2.0 3.3 11 3.7
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MC10105

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 4 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 3 8 1,16
2 4 8 1,16
Output Voltage Logic 0 VoL 3 4 8 1,16
2 8 1,16
Threshold Voltage Logicl | VoHA 3 4 8 1,16
2 4 8 1,16
Threshold Voltage LogicO | VoLa 3 4 8 1,16
2 4 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+3— 3 4 3 8 1,16
t4_3+ 3 4 3 8 1,16
ta+2+ 2 4 2 8 1,16
tg_o_ 2 4 2 8 1,16
Rise Time (20 to 80%) t3+ 3 4 3 8 1,16
to+ 2 4 2 8 1,16
Fall Time (20 to 80%) t3— 3 4 3 8 1,16
to_ 2 4 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10106

Triple 4-3-3-Input NOR
Gate

The MC10106 is a triple 4-3-3 input NOR gate.
* Pp =30 mW typ/gate (No Load)
* tpd=2.0ns typ
* tr, tf = 2.0 ns typ (20%—80%)

LOGIC DIAGRAM

Vcec1=PIN1
Vcez =PIN 16
VEg=PIN8
DIP
PIN ASSIGNMENT
N\
Veel |: 1 16 :| Veez
Bout [ |2 15| | Cout
Aout [ 3 1| ] o
an [ ]4 13 ] o
an [ |5 2] o
an [ 6 ul | BN
AN [ ] 7 0] | BN
Vee [ |8 o [ ] Bin

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 255
March, 2000 — Rev. 6
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http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10106L
CASE 620 AWLYYWW

M
1

16

PDIP-1
6 MC10106P
P SUFFIX AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10106 il
> CASE 775 g AwLYYWw B
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10106L CDIP-16 25 Units / Rail
MC10106P PDIP-16 25 Units / Rail
MC10106FN PLCC-20 46 Units / Rall

Publication Order Number:
MC10106/D




MC10106

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 23 17 21 23 mAdc
Input Current linH 4 425 265 265 pAdC
linL 4 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 3 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 3 -1.080 —-0.980 -0.910 Vdc
2 —-1.080 —-0.980 -0.910
Threshold Voltage  Logic 0 VOLA 3 —1.655 -1.630 —1.595 Vdc
2 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay t4+3— 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4-3+ 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) 3+ 3 1.1 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) t3— 3 1.1 3.6 1.1 2.0 3.3 1.1 3.7

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vece)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 4 4 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 3 8 1,16
2 8 1,16
Output Voltage Logic 0 VoL 3 4 8 1,16
2 9 8 1,16
Threshold Voltage Logicl | VoHA 3 4 8 1,16
2 9 8 1,16
Threshold Voltage LogicO | VoLa 3 4 8 1,16
2 9 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+3— 3 4 3 8 1,16
t4—3+ 3 4 3 8 1,16
Rise Time (20 to 80%) t3+ 3 4 3 8 1,16
Fall Time (20 to 80%) t3— 3 4 3 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10107

Triple 2-Input Exclusive OR/
Exclusive NOR Gate

The MC10107 is a triple—2 input exclusive OR/NOR gate.
* Pp =40 mW typ/gate (No Load) ON Semiconductor

* tpd=2.8 nstyp
* tr, tf = 2.5 ns typ (20%—80%)
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MARKING
DIAGRAMS

5 3 — CDIP-16
gm— L SUFEIX MC10107L
) AWLYYWW

CASE 620

LOGIC DIAGRAM

M
1

16

PDIP-16
_ P SUFFIX MC10107P
3=(4+5+(4+9) o AWLYYWW
2=(4+5)+(4+5) CASE 648
Veep=PINT 1
Ve = PIN 16 1
VEg=PIN8 d h
PLCC-20
Q 1]
FN SUFFIX i 10107 1]
DIP e CASE 775 g AwLYYWw B
PIN ASSIGNMENT —
N4
Vel |: 1 16 :l Vee? A = Assembly Location
. WL = Wafer Lot
Aout [ ]2 5] ] cw YY = Year
WW = Work Week
rout [ 3 4[] cn
AN [ ] 4 13 ] Cout
- ORDERING INFORMATION
an [ ]s 12 [ ] Cour
- Device Package Shippin
we e ul ] Bour - it
MC10107L CDIP-16 25 Units / Rail
By [ |7 10 [ ] Bout
VEE |: 3 9 :l BIN MC10107P PDIP-16 25 Units / Rail
*NC = No Connection MC10107FN PLCC-20 46 Units / Rail
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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ELECTRICAL CHARACTERISTICS

MC10107

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 31 28 31 mAdc
Input Current linH 4,9,14 425 265 265 pAdC
5,7,15 350 220 220
linL * 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
2 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
3 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700
3 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —-0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 2 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —-0.980 -0.910
3 -1.080 —-0.980 —-0.910
3 -1.080 -0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
2 -1.655 -1.630 -1.595
3 —-1.655 -1.630 -1.595
3 -1.655 -1.630 —-1.595
Switching Times (50Q Load) Min Typ Max ns
Propagation Delay t++ Inputs -1.1 3.8 11 2.0 3.7 11 4.0
t+ — 49 or 14 11 3.8 1.1 2.0 3.7 1.1 4.0
t—+ to either 11 3.8 11 2.0 3.7 11 4.0
t—— Output 11 3.8 1.1 2.0 3.7 1.1 4.0
t++ Inputs 1.1 3.8 1.1 2.8 3.7 1.1 4.0
t+— 5,7 or 15 11 3.8 11 2.8 3.7 11 4.0
t—+ to either 11 3.8 11 2.8 3.7 11 4.0
t—— Output 1.1 3.8 11 2.8 3.7 11 4.0
Rise Time (20 to 80%) t+ * 11 35 11 25 35 11 3.8
Fall Time (20 to 80%) t— ki 1.1 35 1.1 25 35 1.1 3.8

* Individually test each input applying V|4 or V|_to input under test.

** Any Output.
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MC10107

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 —1.890 -1.205 -1.500 -5.2
+25°C | -0.810 —1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmiIn VILAmax VEE Gnd
Power Supply Drain Current I 8 5,7,15 8 1,16
Input Current linH 4,9,14 * 8 1,16
5,7,15 * 8 1,16
linL * * 8 1,16
Output Voltage Logic 1 VOH 2 4,5 8 1,16
2 8 1,16
3 4 8 1,16
3 5 8 1,16
Output Voltage Logic 0 VoL 2 4 8 1,16
2 5 8 1,16
3 4,5 8 1,16
3 8 1,16
Threshold Voltage Logicl | VoHA 2 5 4 8 1,16
2 4 8 1,16
3 4 8 1,16
3 5 8 1,16
Threshold Voltage LogicO | VoLA 2 4 8 1,16
2 5 8 1,16
3 5 4 8 1,16
3 4 8 1,16
Switching Times (50Q Load) +1.1V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t++ Inputs 5,7,15 Inout . 8 1,16
t+— 490r14 | 57 15 p Corresponding 8 1,16
. 4,9 or XOR/XNOR
t—+ to either | 5,7,15 8 1,16
14 Outputs
t—— Output 5,7,15 8 1,16
e Inputs 49,14 Input Correspondin 8 1,16
tr— |570r15 | 4,914 500 | oo 8 1,16
t—+ to either | 4,9, 14 ’15 Outputs 8 1,16
t-— output | 4,9, 14 P 8 1,16
Rise Time (20 to 80%) t+ ** 4,9,14 Any Input | Corresponding 8 1,16
XOR/XNOR
Fall Time (20 to 80%) t— *x 4,9,14 Any Input Outputs 8 1,16

* Individually test each input applying V|H or V| to input under test.
** Any Output.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10109

Dual 4-5-Input OR/NOR
Gate

The MC10109 is a dual 4-5 input OR/NOR gate.
* Pp =30 mW typ/gate (No Load) ON Semiconductor

* tpd=2.0ns typ
* tr, tf = 2.0 ns typ (20%—80%)
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MARKING
LOGIC DIAGRAM DIAGRAMS
4 16
5 CDIP-16
6 L SUFFIX MC10109L
; CASE 620 AWLYYWW
NN |E|N NN
9 1
‘ . s
PDIP-16
12 15 MC10109P
P SUFFIX AWLYYWW
13 CASE 648 2
Vce1=PIN1 1 1
Vce2 =PIN 16
VEg=PIN8
EE PLCC-20 : 10109 :
FN SUFFIX i 1]
e case77s  JAwLYvww g
DIP Toooo
PIN ASSIGNMENT
A = Assembly Location
N4 WL = Wafer Lot
veer [ ]t 16 [ ] vee YY = Year
WW = Work Week
Aout [ 2 15| | Bout
Aout [ |3 14 [ ] Bour
ORDERING INFORMATION
an [ 4 i3] | BN
Device Package Shipping
an [ 2] BN
MC10109L CDIP-16 25 Units / Rail
an [ 6 ul | e
AN |: 7 10 :l BIN MC10109P PDIP-16 25 Units / Rail
VEE |: 8 9 :l BIN MC10109FN PLCC-20 46 Units / Rail
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10109

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 15 11 14 15 mAdc
Input Current linH 4 425 265 265 pAdC
linL 4 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 —-1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay t4+2+ 2 1.0 3.7 1.0 2.0 29 1.0 3.7
t4—o— 2 1.0 3.7 1.0 2.0 2.9 1.0 3.7
t4+3— 3 1.0 3.7 1.0 2.0 29 1.0 3.7
43+ 3 1.0 3.7 1.0 2.0 2.9 1.0 3.7
Rise Time (20 to 80%) tos 2 11 4.0 11 2.0 3.3 11 4.0
t3+ 3 11 4.0 11 2.0 3.3 11 4.0
Fall Time (20 to 80%) to_ 2 11 4.0 11 2.0 3.3 11 4.0
t3— 3 1.1 4.0 1.1 2.0 3.3 1.1 4.0
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MC10109

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 4 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 2 4 8 1,16
3 8 1,16
Output Voltage Logic 0 VoL 2 8 1,16
3 4 8 1,16
Threshold Voltage Logicl | VoHA 2 4 8 1,16
3 4 8 1,16
Threshold Voltage LogicO | VoLa 2 4 8 1,16
3 4 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+2+ 2 4 2 8 1,16
tg_o_ 2 4 2 8 1,16
t4+3— 3 4 3 8 1,16
t4_3+ 3 4 3 8 1,16
Rise Time (20 to 80%) to4 2 4 2 8 1,16
t3+ 3 4 3 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 8 1,16
t3— 3 4 3 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10110

Dual 3-Input/3-Ouput OR
Gate

The ability to control three parallel lines from a single point makes

the MC10110 particularly useful in clock distribution applications ON Semiconductor
where minimum clock skew is desired. Threg¢ypins are provided
and each one should be used. http://onsemi.com
* Pp =80 mW typ/pkg (No Load)
* tpd= 2.4 ns typ (All Outputs Loaded) MARKING
* ty, t = 2.2 ns typ (20%—80%) DIAGRAMS
16
CDIP-16
LOGIC DIAGRAM L SUFEIX MC10110L
CASE 620 AWLYYWW
5 OO0 OO0d
6 2 1
! 3
4 16
PDIP-1
9 P SUFF& MC10110P
10 12
il . CASE 648 Lo AWLYYWW
14 1
1
Vcc1=PIN1, 15
Vcc2=PIN 16 PLCC-20 0 ]
i i
VEE =PIN8 FNSUFFIX 4 10101 g
> CASE 775 g AwLYYWw B
PIN ASSIGNMENT
A = Assembly Location
W WL = Wafer Lot
V, 1 16 V, YY = Year
cet |: :l ce2 WW = Work Week
rout [ ]2 15[ ] vear
B
aout [] 3 4[] eour ORDERING INFORMATION
A 4 1 B
out |: 3 :l out Device Package Shipping
A 5 12 B
IN [ :l ouT MC10110L CDIP-16 25 Units / Rail
AN [ 6 ul ] e
MC10110P PDIP-16 25 Units / Rail
AN |: 7 10 :l BIN
MC10110FN PLCC—-20 46 Units / Rail
vee [ |8 o[ ] Bw
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10110

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 42 30 38 42 mAdc
Input Current linH 56,7 680 425 425 pAdC
linL 56,7 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
4 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
4 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
4 -1.080 —-0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 —-1.595
4 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay 540+ 2 1.4 3.5 1.4 2.4 35 15 3.8
t5_o— 2 14 35 14 24 35 15 3.8
t54+3+ 3 14 35 14 24 35 15 3.8
t5_3— 3 14 35 14 24 35 15 3.8
15+4+ 4 1.4 35 14 24 35 15 3.8
t5_4— 4 14 35 14 24 35 15 3.8
Rise Time (20 to 80%) tos 2 1.0 35 1.1 2.2 35 1.2 3.8
t3+ 3 1.0 35 11 2.2 35 1.2 3.8
t4+ 4 1.0 35 11 2.2 35 1.2 3.8
Fall Time (20 to 80%) to_ 2 1.0 35 11 2.2 35 1.2 3.8
t3— 3 1.0 35 11 2.2 35 1.2 3.8
t4— 4 1.0 35 11 2.2 35 1.2 3.8
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MC10110

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax ViLmin ViHAmIn | VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,15, 16
Input Current linH 56,7 * 8 1, 15,16
linL 5, 6,7 * 8 1,15, 16
Output Voltage Logic 1 VOH 2 5 8 1, 15,16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Output Voltage Logic 0 VoL 2 8 1, 15,16
3 8 1, 15, 16
4 8 1,15, 16
Threshold Voltage Logicl | VoHA 2 5 8 1,15, 16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Threshold Voltage LogicO | VoLa 2 5 8 1,15, 16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay 542+ 2 5 2 8 1,15, 16
t5_o_ 2 5 2 8 1,15, 16
t5+3+ 3 5 3 8 1, 15, 16
ts_3— 3 5 3 8 1,15, 16
t5+4+ 4 5 4 8 1,15, 16
t5_4— 4 5 4 8 1,15, 16
Rise Time (20 to 80%) to+ 2 5 2 8 1, 15, 16
t3+ 3 5 3 8 1,15, 16
tq+ 4 5 4 8 1, 15, 16
Fall Time (20 to 80%) to_ 2 5 2 8 1,15, 16
t3— 3 5 3 8 1,15, 16
tg— 4 5 4 8 1, 15,16

* Individually test each input using the pin connections shown.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10111

Dual 3-Input/3-Ouput NOR
Gate

The MC10111 is designed to drive up to three transmission lines
simul- taneously. The multiple outputs of this device also allow the ON Semiconductor
wire “OR"-ing of several levels of gating for minimization of gate and
package count. http://onsemi.com

The ability to control three parallel lines from a single point makes
the MC10111 particularly useful in clock distribution applications MARKING
where minimum clock skew is desired. Thregcypins are provided DIAGRAMS
and each one should be used. 16

* Pp =80 mW typ/gate (No Load CDIP-16
D yplgate ( ) L SUEFIX F MC10111L
CASE 620 AWLYYWW

* tpd= 2.4 ns typ (All Outputs Loaded)
* ty, tf = 2.2 ns typ (20%—-80%) ?uuuuuuu

16

LOGIC DIAGRAM

PDIP-16
5 3 CASE 648 2
6 4
3 1
1
12
13 g 1]
9 PLCC-20
g 1]
10 iﬁ 1 ENsUFR o P
s case77s  JAwLYvww
Vcc1=PIN1,15 oo
Vcez =PIN 16
VEE=PIN8 A = Assembly Location
WL = Wafer Lot
YY = Year
DIP WW = Work Week
PIN ASSIGNMENT
W ORDERING INFORMATION
Veer 1 16 veez
|: :l Device Package Shipping
Aout 2 15 Veel
|: :l MC10111L CDIP-16 25 Units / Rail
Aout [] 3 14| ] Bour
. — MC10111P PDIP-16 25 Units / Rail
Aout [ |4 13| ] Bour
[y MC10111FN PLCC-20 46 Units / Rall
an [ ]s 12 ] Bour
an [ ] ul ] 8w
an [ ]7 0] ] B
vee [ |8 o[ ] Bw
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10111

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 42 30 38 42 mAdc
Input Current linH 56,7 680 425 425 pAdC
linL 56,7 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
4 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
4 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
4 -1.080 —-0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 —-1.595
4 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t54+0— 2 1.4 3.5 1.4 2.4 3.5 15 3.8
52+ 2 1.4 3.5 14 24 35 15 3.8
t5+3— 3 14 35 14 24 35 15 3.8
53+ 3 1.4 3.5 14 24 35 15 3.8
5+4— 4 1.4 35 14 24 35 15 3.8
54+ 4 1.4 3.5 14 24 35 15 3.8
Rise Time (20 to 80%) tos 2 1.0 35 1.1 2.2 35 1.2 3.8
t3+ 3 1.0 35 11 2.2 35 1.2 3.8
t4+ 4 1.0 35 11 2.2 35 1.2 3.8
Fall Time (20 to 80%) to_ 2 1.0 35 11 2.2 35 12 3.8
t3— 3 1.0 35 11 2.2 35 1.2 3.8
tg— 4 1.0 35 11 2.2 35 1.2 3.8
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MC10111

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax ViLmin ViHAmIn | VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,15, 16
Input Current linH 56,7 * 8 1, 15,16
linL 5, 6,7 * 8 1,15, 16
Output Voltage Logic 1 VOH 2 8 1, 15,16
3 8 1,15, 16
4 8 1, 15, 16
Output Voltage Logic 0 VoL 2 5 8 1, 15,16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Threshold Voltage Logicl | VoHA 2 5 8 1,15, 16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Threshold Voltage LogicO | VoLa 2 5 8 1,15, 16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t54+2— 2 5 2 8 1,15, 16
t5_2+ 2 5 2 8 1,15, 16
t5+3— 3 5 3 8 1,15, 16
t5_3+ 3 5 3 8 1,15, 16
t5+4— 4 5 4 8 1,15, 16
ts_a+ 4 5 4 8 1,15, 16
Rise Time (20 to 80%) to+ 2 5 2 8 1, 15, 16
t3+ 3 5 3 8 1,15, 16
tq+ 4 5 4 8 1, 15, 16
Fall Time (20 to 80%) to_ 2 5 2 8 1,15, 16
t3— 3 5 3 8 1,15, 16
tg— 4 5 4 8 1, 15,16

* Individually test each input using the pin connections shown.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10113

Quad Exclusive OR Gate

The MC10113 is a quad Exclusive OR gate, with an enable common
to all four gates. The outputs may be wire—ORed together to perform a

4—bit comparison function (A = B). The enable is active low.
P (A =B) ON Semiconductor
* Pp =175 mW typ/pkg (No Load)
* tpd=2.5nstyp http://onsemi.com
* tr, tf = 2.0 ns typ (20%—80%)
MARKING
E 9 16
o _
Veep=PINT
cc1= CDIP-16
Voo = PIN 16 S MC10113L
4 VEE=PIN8 L SUPFIX AWLYYWW
g — 2 CASE 620
OO0
1
6 16
- PDIP-1
7 3 P SUFF& MC10113P
AWLYYWW
CASE 648 o
1
10 1 1
1 y |
PLCC-20
i h
FN SUFFIX g 1013 g
DIP > CASE775  4AWLYYWW p
12 s PIN ASSIGNMENT . .
veer []1 16 ] veer
A = Assembly Location
Aout [ 2 5 :l Dout WL = Wafer Lot
Bout |: 3 14 :l Cout YY =Year
WW = Work Week
AN ] 4 13[ ] o
AN |: 5 12 :l DN
ORDERING INFORMATION
Bn []6 nl ] oy
BIN |: 7 10 :l CIN Device Package Shipping
Vee [ |8 9 | ] ENABLE MC10113L CDIP-16 25 Units / Rall
Pin assignment is for Dual-in-Line Package. MC10113P PDIP-16 25 Units / Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
MC10113FN PLCC-20 46 Units / Rail
TRUTH TABLE
IN E | OuTPUT
LfiL]L L
LIH]|L H
HlL]|L H
H|H]|L L
X |X|H L
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ELECTRICAL CHARACTERISTICS

MC10113

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 46 42 46 mAdc
Input Current linH 4,7,10,13 425 265 265 pAdC
5,6,11,12 350 220 220
9 870 545 545
linL * 0.5 0.5 0.3 pHAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —-0.700
14 -1.060 | —0.890 | —0.960 -0.810 | —0.890 | —0.700
15 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —-0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
14 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —0.980 —-0.910
14 -1.080 —-0.980 -0.910
15 -1.080 —0.980 —-0.910
Threshold Voltage  Logic0 | VoLa 2 —1.655 -1.630 —1.595 Vdc
3 -1.655 -1.630 -1.595
14 —1.655 -1.630 -1.595
15 -1.655 -1.630 -1.595
Switching Times (50Q Load) Min Typ Max ns
Propagation Delay t4+2+ 2 11 4.7 1.3 2.6 4.5 1.3 5.0
t4—o— 2 11 4.7 1.3 2.6 45 1.3 5.0
t9+2— 2 1.3 5.2 15 34 5.0 15 55
t9_2+ 2 1.3 5.2 15 3.4 5.0 15 5.5
Rise Time (20 to 80%) tos 2 11 4.2 11 25 3.9 1.1 4.4
Fall Time (20 to 80%) to_ 2 11 4.2 11 25 3.9 11 4.4

* Individually test each input applying V| or V| to input under test.
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MC10113

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE

-30°C | -0.890 | -1.890 -1.205 -1.500 -5.2

+25°C | -0.810 —1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 —1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test ViHmax | ViLmin VIHAMIN VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4,7,10,13 * 8 1,16
5,6,11,12 * 8 1,16
9 9 8 1,16
linL * * 8 1,16
Output Voltage Logic 1 VOH 2 4 8 1,16
3 7 8 1,16
14 11 8 1,16
15 13 8 1,16
Output Voltage Logic 0 VoL 2 4 8 1,16
3 7 8 1,16
14 11 8 1,16
15 13 8 1,16
Threshold Voltage Logicl | VoHA 2 4 8 1,16
3 6 8 1,16
14 10 8 1,16
15 12 8 1,16
Threshold Voltage LogicO | VoLA 2 5 8 1,16
3 7 8 1,16
14 11 8 1,16
15 13 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t4+2+ 2 4 2 8 1,16
t4_o_ 2 4 2 8 1,16
t9+2— 2 4 9 2 8 1,16
tg_o+ 2 4 9 2 8 1,16
Rise Time (20 to 80%) to+ 2 4 2 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 8 1,16

* Individually test each input applying V|4 or V|_to input under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10114

Triple Line Receiver

The MC10114 is a triple line receiver designed for use in sensing
differential signals over long lines. An active current source and
translated emitter follower inputs provide the line receiver with a
common mode noise rejection limit of one volt in either the positive or
the negative direction. This allows a large amount of common mode
noise immunity for extra long lines.

Another feature of the MC10114 is that the OR outputs go to a logic

ON Semiconductor

http://onsemi.com

low level whenever the inputs are left floating. The outputs are each MARKING
capable of driving 50 ohm transmission lines. DIAGRAMS
This device is useful in high speed central processors, 16
minicomputers, peripheral controllers, digital communication CDIP-16 MC10114L
; ; ; L SUFFIX
, - . a AWLYYWW
systems, testing and instrumen— tation systems. The MC10114 caf'y CASE 620
also be used for MOS to MECL interfacing and it is ideal as a sense OoOoooood
amplifier for MOS RAM’s. !
A VBB reference is provided which is useful in making the 16
MC10114 a Schmit trigger, allowing single—ended driving of the _
o rgg g sing 9 ’ PDIP-16 VICI0LLAP
puts, or other applications where a stable reference voltage i P SUFFIX AWLYYWW
necessary. See MECL Design Handbook (HB205) pages 226 and 228. CASE 648 -
* Pp =145 mW typ/pkg 1
. 1
* tpd= 2.4 ns typ (Single Ended Input)
* tpd= 2.0 ns typ (Differential Input) PLCC-20 : 10114 :
= 04800, FN SUFFIX 0 h
* ty, tf = 2.1 ns typ (20%—80%) M CASE 775 4 awLyyww b
LOGIC DIAGRAM o i
4 jt 2
5 3 A = Assembly Location
WL = Wafer Lot
9 6 YY = Year
10 7 WW = Work Week
13 15  Vccz=PIN16 ORDERING INFORMATION
L 4 Vee=PIN8
Vgg* Device Package Shipping
*Vgg to be used to supply bias to the MC10114 only and bypassed (when used) with MC10114L CDIP-16 25 Units / Rail
0.01 pF to 0.1 pF capacitor to ground (0 V). Vgg can source < 1.0 mA.
When the input p_in with the bubble goes positive, its respective output pin with MC10114P PDIP-16 25 Units / Rail
bubble goes positive.
DIP PIN ASSIGNMENT MC10114FN PLCC-20 | 46 Units / Rail
()
veer [t 16 [ ] veer
Aout ]2 15[ ] cour
Aout ] 3 14 [] Cour
An ] 4 13[] e
an [ s 12 ] Cy
Bour [] 6 1 [] ves
Bour [] 7 0[] B
vee [] 8 o[ ] BN

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10114

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 39 28 35 39 mAdc
Input Current linH 4 70 45 45 pAdC
lcBO 4 15 1.0 1.0 pHAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 -1.595
Reference Voltage VBB 11 -1.420 | -1.280 | -1.350 -1.230 | -1.295 | -1.150 Vdc
Common Mode Rejection VOoH 2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700 Vdc
Test 3 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700
VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615
Switching Times (50Q Load) Min Max Min Typ Max Min Max ns
Propagation Delay t4+2+ 2 1.0 4.4 1.0 2.4 4.0 0.9 4.3
tg4—o— 2 1.0 4.4 1.0 2.4 4.0 0.9 4.3
t4+3— 3 1.0 4.4 1.0 2.4 4.0 0.9 4.3
t4-3+ 3 1.0 4.4 1.0 2.4 4.0 0.9 4.3
Rise Time (20 to 80%) to+ 2 15 3.8 15 2.1 3.5 15 3.7
13+ 3 15 3.8 15 2.1 35 15 3.7
Fall Time (20 to 80%) to_ 2 15 3.8 15 21 35 15 3.7
t3— 3 15 3.8 15 2.1 3.5 15 3.7
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MC10114

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VBB
-30°C | -0.890 -1.890 -1.205 -1.500 Erom
+25°C | -0.810 -1.850 -1.105 —1.475 Pin
+85°C | -0.700 -1.825 -1.035 -1.440 1
Pi[? TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under
Characteristic Symbol Test VIHmax ViLmin ViHAmiIn | ViLAmax VBB Unit
Power Supply Drain Current IE 8 4,9,12 5,10,13 | mAdc
Input Current linH 4 4 9,12 5,10, 13 | pAdc
linL 4 9,12 5,10, 13 | pAdc
Output Voltage Logic 1 VOH 2 4 9,12 5,10, 13 Vdc
3 9,12 4 5,10, 13
Output Voltage Logic 0 VoL 2 9,12 4 5,10, 13 Vdc
3 4 9,12 5,10, 13
Threshold Voltage Logicl | VoHA 2 9,12 4 5,10, 13 Vdc
3 9,12 4 5,10, 13
Threshold Voltage LogicO | VoLa 2 9,12 4 5,10, 13 Vdc
3 9,12 4 5,10, 13
Reference Voltage VBB 11 5,10, 13 Vdc
Common Mode Rejection Test VOH 2 Vdc
3
VoL 2 Vdc
3
Switching Times (50Q Load) Pulse In | Pulse Out
Propagation Delay t4+2+ 2 4 2 5,10, 13 ns
t4—o_ 2 4 2 5,10, 13
t4+3— 3 4 3 5,10, 13
43+ 3 4 3 5,10, 13
Rise Time (20 to 80%) tos 2 4 2 5,10, 13
t3+ 3 4 3 5,10, 13
Fall Time (20 to 80%) to_ 2 4 2 5,10, 13
t3— 3 4 3 5,10, 13
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MC10114

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature VIHH* VILH* VIHL* ViLL* VEE
-30°C | +0.110 —-0.890 -1.890 —2.890 -5.2
+25°C | +0.190 —0.850 -1.810 —2.850 -5.2
+85°C | +0.300 -0.825 -1.700 -2.825 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test V|HH* V”_H* V|HL* V”_L* VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 8 1,16
linL 4 8, 4 1,16
Output Voltage Logic 1 VOH 2 8 1,16
3 8 1,16
Output Voltage Logic 0 VoL 2 8 1,16
3 8 1,16
Threshold Voltage Logicl | VoHA 2 8 1,16
3 8 1,16
Threshold Voltage LogicO | VoLa 2 8 1,16
3 8 1,16
Reference Voltage VBB 11 8 1,16
Common Mode Rejection Test VOH 2 4 5 8 1,16
3 5 4 8 1,16
VoL 2 5 4 8 1,16
3 4 5 8 1,16
Switching Times (50Q Load) -3.2V +2.0 V
Propagation Delay t4+2+ 2 8 1,16
t4—o— 2 8 1,16
t4+3— 3 8 1,16
t4-3+ 3 8 1,16
Rise Time (20 to 80%) to+ 2 8 1,16
t3+ 3 8 1,16
Fall Time (20 to 80%) to_ 2 8 1,16
t3— 3 8 1,16

*VIHH = Input Logic 1 level shifted positive one volt for common mode rejection tests
VILH = Input Logic O level shifted positive one volt for common mode rejection tests
VIHL = Input Logic 1 level shifted negative one volt for common mode rejection tests
ViLL = Input Logic O level shifted negative one volt for common mode rejection tests

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10115

Quad Line Receiver

The MC10115 is a quad differential amplifier designed for use in
sensing differential signals over long lines. The base bias supply
(VBR) is made available at pin 9 to make the device useful as a Schmitt ON Semiconductor
trigger, or in other applications where a stable reference voltage is
necessary.

Active current sources provide the MC10115 with excellent
common mode noise rejection. If any amplifier in a package is not

http://onsemi.com

used, one input of that amplifier must be connectedgg pin 9) to MARKING
prevent upsetting the current source bias network. DIAGRAMS

e Pp =110 mW typ/pkg (No Load) 16

_ CDIP-16 F:‘-D-D-D-D-D-Dﬂ
* tpd=2.0ns typ L SUFFIX MC10115L
CASE 620 AWLYYWW

= 04—80)9,
* ty, tf = 2.0 ns typ (20%—80%) AL
1

LOGIC DIAGRAM

16

PDIP-16
7 CASE 648 2
6 3
1
1
A~
PLCC-20 g 4
13 VeeL=PINL ENSUFFIX g 015§
15 Voea=PIN16 H 2
12 cc2 s CASE775  HAWLYYWw
| 9 VEE =PIN8 1 1]
Vgg* Toooo
*Vpgpg to be used to supply bias to the MC10115 only and bypassed (when used) A =Assembly Location
with 0.01 pF to 0.1 pF capacitor to ground (0 V). Vgg can source < 1.0 mA. WL = Wafer Lot
When the input pin with the bubble goes positive, the output goes negative. YY =Year
WW = Work Week
DIP
PIN ASSIGNMENT ORDERING INFORMATION
Y Device Package Shipping
Veer |: 1 16 :| Vee?
MC10115L CDIP-16 25 Units / Rail
rout [ ] 2 15| ] Dout
MC10115P PDIP-16 25 Units / Rail
Bout [ |3 4[] cour
m |: 4 13 :l m MC10115FN PLCC-20 46 Units / Rall
an []s 12 ] o
By [ |6 ul ] ow
Bn [ 7 0| ] N
vee [ ] 8 o[ ] ves
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page
18.
0 Semiconductor Components Industries, LLC, 2000 276 Publication Order Number:
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MC10115

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 26 29 mAdc
Input Current linH 4 150 95 95 pAdC
lcBO 4 15 1.0 1.0 pHAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1 | VoHA 2 -1.080 —-0.980 —-0.910 Vdc
Threshold Voltage  Logic0 | VoLa 2 —-1.655 -1.630 -1.595 Vdc
Reference Voltage VBB 9 1.420 1.280 | -1.350 -1.230 1.295 | -1.150 Vdc
Switching Times (50Q Load) ns
Propagation Delay t4—2+ 2 1.0 3.1 1.0 2.9 1.0 3.3
t4+2— 2 1.0 3.1 1.0 2.9 1.0 3.3
Rise Time (20 to 80%) to+ 2 11 3.6 11 3.3 11 3.7
Fall Time (20 to 80%) to_ 2 11 3.6 11 3.3 11 3.7

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax | VBB VEE

-30°C | -0.890 -1.890 -1.205 -1.500 From -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 Pin -5.2

+85°C | —0.700 -1.825 -1.035 -1.440 9 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under Vco)
Characteristic Symbol | Test |Vihmax [ ViLmin [ ViHAmin | ViLAmax | VBB VEE | Gnd
Power Supply Drain Current IE 8 4,7,10,13 5,6,11,12 8 1,16
Input Current linH 4 4 7,10,13 5,6,11,12 8 1,16
ICBO 4 7,10,13 56,11,12 | 84 1,16
Output Voltage Logic 1 VOH 2 7,10,13 4 5,6,11,12 8 1,16
Output Voltage Logic 0 VoL 2 4 7,10,13 5,6,11,12 8 1,16
Threshold Voltage Logicl| VoHA 2 7,10,13 4 5,6,11,12 8 1,16
Threshold Voltage LogicO| VoLaA 2 7,10,13 4 5,6,11,12 8 1,16
Reference Voltage VBB 9 5,6,11,12 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t4-0+ 2 4 2 5,6,11,12 8 1,16
t4+o— 2 4 2 5,6,11,12 8 1,16
Rise Time (20 to 80%) to+ 2 4 2 5,6,11,12 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 5,6,11,12 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10116

Triple Line Receiver

The MC10116 is a triple differential amplifier designed for use in

sensing differential signals over long lines. The base bias supply

(VBB) is made available at pin 11 to make the device useful as a

Schmitt trigger, or in other applications where a stable reference
voltage is necessary.

Active current sources provide the MC10116 with excellent
common mode noise rejection. If any amplifier in a package is not

ON Semiconductor

http://onsemi.com

used, one input of that amplifier must be connectedgg ¥pin 11) to MARKING
prevent upsetting the current source bias network. DIAGRAMS
Complementary outputs are provided to allow driving twisted pair 16
lines, to enable cascading of several amplifiers in a chain, or simply tQ CDIP-16 MC10116L
: : : : L SUFFIX
provide complement outputs of the input logic function. CASE 620 AWLYYWW
* Pp =85 mW typ/pkg (No Load) ?UUUUUUU
* tpd=2.0nstyp
* t, tf = 2.0 ns typ (20%—80%) 16
- PDIP-1
LOGIC DIAGRAM I P SUFF& o
CASE64g Lo AWLYYWW
5 3 1
9 6 d h
PLCC-20
g 1]
> CASE775  §AWLYYWW P
12 1B ey = l: h
13 15 Vcc2=PIN16 I
Vpg* A =Assembly Location
WL = Wafer Lot
*Vgp to be used to supply bias to the MC10116 only and bypassed (when used) YY = Year
with 0.01 pF to 0.1 pF capacitor to ground (0 V). Vgp can source < 1.0 mA. WW = Work Week
When the input pin with the bubble goes positive, the output pin with the bubble
goes positive.
ORDERING INFORMATION
DIP Device Package Shipping
PIN ASSIGNMENT
MC10116L CDIP-16 25 Units / Rall
N\
veer [ 1 16 | Veeo MC10116P PDIP-16 | 25 Units/Ralil
Aout [ ]2 15[ ] Cour MC10116FN PLCC-20 46 Units / Rail
Aout |3 14| | Cout
An [ 4 13 ] o
an ] s 2| ] Cn
Bout [_] 6 u ] ves
Bout |: 7 10 :l BN
Vee [] 8 o [] B

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10116

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 23 17 21 23 mAdc
Input Current linH 4 150 95 95 pAdC
lcBO 4 15 1.0 1.0 pHAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 -1.595
Reference Voltage VBB 11 -1.420 | -1.280 | -1.350 -1.230 | -1.295 | -1.150 Vdc
Switching Times (50Q Load) ns
Propagation Delay t4+2+ 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
tg—o— 2 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4+3— 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
t4-3+ 3 1.0 3.1 1.0 2.0 2.9 1.0 3.3
Rise Time (20 to 80%) to+ 2 11 3.6 11 2.0 3.3 11 3.7
t3+ 3 11 3.6 11 2.0 3.3 11 3.7
Fall Time (20 to 80%) to_ 2 11 3.6 11 2.0 3.3 1.1 3.7
t3— 3 11 3.6 11 2.0 3.3 11 3.7
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MC10116

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | Viimax [ ViLmin | ViIHAmin | ViLAmax | VBB VEE

-30°C | -0.890 | —-1.890 | -1.205 -1.500 Erom -5.2

+25°C | -0.810 | —-1.850 | -1.105 -1.475 Pin -5.2

+85°C | -0.700 | -1.825 | -1.035 -1.440 1 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under Vco)
Characteristic Symbol Test VIHmax VILmIn VIHAmIn VILAmax VBB VEE Gnd
Power Supply Drain Current IE 8 4,9,12 5,10, 13 8 1,16
Input Current linH 4 4 9,12 5,10, 13 8 1,16
IcBO 4 9,12 5,10, 13 8,4 1,16
Output Voltage Logic 1 VOH 2 4 9,12 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Output Voltage Logic O VoL 2 9,12 4 5,10, 13 8 1,16
3 4 9,12 5,10, 13 8 1,16
Threshold Voltage Logicl | VoHA 2 9,12 4 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Threshold Voltage LogicO | VoLa 2 9,12 4 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Reference Voltage VBB 11 5,10, 13 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out -3.2V +2.0V
Propagation Delay t4+2+ 2 4 2 5,10, 13 8 1,16
t4—o_ 2 4 2 5,10, 13 8 1,16
t4+3— 3 4 3 5,10, 13 8 1,16
t4—3+ 3 4 3 5,10, 13 8 1,16
Rise Time (20 to 80%) to4 2 4 2 5,10, 13 8 1,16
t3+ 3 4 3 5,10, 13 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 5,10, 13 8 1,16
t3— 3 4 3 5,10, 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10117

Dual 2-Wide 2-3-Input
OR-AND/OR-AND Gate

The MC10117 is a dual 2-wide 2-3-input

OR-AND/OR-AND-Invert gate. This general purpose logic element ON Semiconductor
is designed for use in data control, such as digital multiplexing or data
distribution. Pin 9 is common to both gates. http://onsemi.com
* Pp =100 mW typ/pkg (No Load)
. tpd =2.3nstyp MARKING
* ty, t = 2.2 ns typ (20%—80%) DIAGRAMS
16
CDIP-16
LOGIC DIAGRAM L SUFFIX MC10117L
. CASE 620 AWLYYWW
OO0
5 1
3
6 2 PDIP-16 a
7 P SUFFIX /Qﬂv(\f&\%\l/\j\fv
CASE 648 2
o 1
1
10
11 14 - s i
PLCC-20 d 1017 b
15 FN SUFFIX i i
1 > case77s  JAwLYvww g
13 Vcc1=PIN1
Vccz =PIN 16 e
VEg=PIN8
A = Assembly Location
WL = Wafer Lot
DIP YY =Year
PIN ASSIGNMENT WW = Work Week
Y
V vV
cer [ 1 16 ] veez ORDERING INFORMATION
A 2 15 B
ouT |: :l ouT Device Package Shipping
A 3 14 B
ouT [ :l ouT MC10117L CDIP-16 25 Units / Rail
a4 13[ ] By
MC10117P PDIP-16 25 Units / Rail
ay [ ]s 12| ] Bun
N [ 5 u :| B2 MC10117FN PLCC-20 46 Units / Rail
rn [ 7 10 | B2
vee [ |8 o [ ] Azn.B2N
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 281 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10117

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 20 26 29 mAdc
Input Current line* 6 425 265 265 pAdC
9 560 350 350
4 390 245 245
linL 4 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.780 | —0.960 —-0.700 | —0.890 | —0.590
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
Threshold Voltage  LogicO | VoLa 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay 442+ 2 1.4 3.9 1.4 2.3 3.4 1.4 3.8
t4—o— 2 14 3.9 14 2.3 3.4 14 3.8
t4+3— 3 1.4 3.9 1.4 2.3 3.4 1.4 3.8
43+ 3 1.4 3.9 14 2.3 3.4 14 3.8
Rise Time (20 to 80%) tos 2 0.9 4.1 11 2.2 4.0 11 4.6
t3+ 3 0.9 4.1 1.1 2.2 4.0 1.1 4.6
Fall Time (20 to 80%) to_ 2 0.9 4.1 1.1 2.2 4.0 1.1 4.6
t3— 3 0.9 4.1 1.1 2.2 4.0 1.1 4.6

* Inputs 4, 5, 12 and 13 have same lipy limit.
Inputs 6, 7, 10 and 11 have same ljpy limit.
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MC10117

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH* 6 4 8 1,16
9 9 8 1,16
4 4 8 1,16
linL 4 9 8 1,16
Output Voltage Logic 1 VOH 2 4,9 8 1,16
3 8 1,16
Output Voltage Logic 0 VoL 2 8 1,16
3 4,9 8 1,16
Threshold Voltage Logicl | VoHA 2 9 4 8 1,16
3 4 8 1,16
Threshold Voltage LogicO | VoLa 2 4 8 1,16
3 9 4 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+2+ 2 9 4 2 8 1,16
tg_o_ 2 9 4 2 8 1,16
t4+3— 3 9 4 3 8 1,16
t4-3+ 3 9 4 3 8 1,16
Rise Time (20 to 80%) to4 2 9 4 2 8 1,16
t3+ 3 9 4 3 8 1,16
Fall Time (20 to 80%) to_ 2 9 4 2 8 1,16
t3— 3 9 4 3 8 1,16

* Inputs 4, 5, 12 and 13 have same ljpH limit.
Inputs 6, 7, 10 and 11 have same lipy limit.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10121

4-Wide OR-AND/OR-AND
Gate

The MC10121 is a basic logic building block providing the

simultaneous OR—AND/OR-AND-Invert function, useful in data ON Semiconductor
control and digital multiplexing applications.
* Pp =100 mW typ/pkg (No Load) http://onsemi.com
* tpd=2.3nstyp
* ty, t = 2.5 ns typ (20%—80%) MARKING
DIAGRAMS
LOGIC DIAGRAM 16
CDIP-16 F:‘-D-D-D-D-D-Dﬂ
L SUFFIX MC10121L
4 CASE 620 AWLYYWW
5 OOOoOooooo
) 1
7 16
PDIP-1
o P SUFF& MC10121P
— AWLYYWW
10 l: 2 CASE 648 o
1
1
12 Veep =PINL PLCC—20 g 2
_ i h
13 Veca=PIN1G FNSUFFIX  d 10121
14 VEE=PIN8 > CASE7TS  §AWLYYww
15 oo
A = Assembly Location
DIP WL = Wafer Lot
PIN ASSIGNMENT YY =Year
WW = Work Week
N\
Veel |: 1 16 :| Veez
aour [ 2 15 [ Adn ORDERING INFORMATION
AouT |: 3 14 :l AN Device Package Shipping
Ay [ 4 13[ ] A MC10121L CDIP-16 25 Units / Rail
mn [ s 12 ] A MC10121P PDIP-16 25 Units / Rail
AN [ 6 u [ ] A MC10121FN PLCC-20 46 Units / Rail
A2)\, A3
mn [ 7 o[ ] NN
vee [ |8 9 [ ] Aan
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 284 Publication Order Number:
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MC10121

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 29 20 26 29 mAdc
Input Current linH 7 390 245 245 pAdC
9 390 245 245
10 495 310 310
linL 7 0.5 0.5 0.3 MAdc
9 0.5 0.5 0.3
10 0.5 0.5 0.3
Output Voltage Logic 1 VOH 3 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 3 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLa 3 -1.655 -1.630 -1.595 Vdc
2 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t4+3— 3 14 3.6 1.4 2.3 3.4 1.4 3.5
43+ 3 1.4 3.6 14 2.3 3.4 14 35
t4+2+ 2 1.4 3.6 14 2.3 3.4 14 35
t4—o— 2 14 3.6 14 2.3 3.4 14 35
Rise Time (20 to 80%) t3+ 3 0.9 4.1 11 25 4.0 11 4.6
to+ 2 0.9 4.1 11 25 4.0 11 4.6
Fall Time (20 to 80%) t3— 3 0.9 41 1.1 25 4.0 1.1 4.6
to_ 2 0.9 4.1 1.1 25 4.0 1.1 4.6
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MC10121

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 7 7 8 1,16
9 9 8 1,16
10 10 8 1,16
linL 7 7 8 1,16
9 9 8 1,16
10 10 8 1,16
Output Voltage Logic 1 VOH 3 8 1,16
2 4,10, 13 8 1,16
Output Voltage Logic 0 VoL 3 4,10, 13 8 1,16
2 8 1,16
Threshold Voltage Logicl | VoHA 3 4 8 1,16
2 10,13 4 8 1,16
Threshold Voltage LogicO | VoLa 3 4 8 1,16
2 10, 13 4 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t4+3— 3 10,13 4 3 8 1,16
t4-3+ 3 10, 13 4 3 8 1,16
t4+2+ 2 10,13 4 2 8 1,16
tg_o_ 2 10, 13 4 2 8 1,16
Rise Time (20 to 80%) t3+ 3 10, 13 4 3 8 1,16
to+ 2 10,13 4 2 8 1,16
Fall Time (20 to 80%) t3— 3 10, 13 4 3 8 1,16
to_ 2 10, 13 4 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10123
Triple 4-3-3-Input Bus

Driver
The MC10123 consists of three NOR gates designed for bus driving
applications on card or between cards. Output low logic levels are ON Semiconductor
specified with \H|_ = —2.1 Vdc so that the bus may be terminated to
—2.0 Vdc. The gate output, when low, appears as a high impedance to http://onsemi.com
the bus, because the output emitter— followers of the MC10123 are
“turned—off.” This eliminates discontinuities in the characteristic MARKING
impedance of the bus. DIAGRAMS
The VOH level is specified when driving a 25—ohm load terminated 16
to —2.0 Vdc, the equivalent of a 50—ohm bus terminated at both end s LCSDL'JPF_Flli MC10123L
Although 25 ohms is the lowest characteristic impedance that can b f CASE 620 AWLYYWW

driven by the MC10123, higher impedance values may be used with
this part. A typical 50—ohm bus is shown in Figure 1.

* Pp =310 mW typ/pkg (No Load) PDIP16
* tpd=3.0 ns typ W’ P SUFFIX
* ty, tf = 2.5 ns typ (20%—-80%) CASE 648

DIP 1

MC10123P
o AWLYYWW

PIN ASSIGNMENT PLCC—20 d h
il g 10123 P
U ill’ll] FN SUFFIX 1 1]
veer |: 1 16 :| Ve ] CASE 775 E AWLYYWW ;
Bour [] 2 15| ] Cour ik
. A = Assembly Location
Aout [ |3 14| ] cn WL = Wafer Lot
YY =Year
C
AIN |: 4 3 :l IN WW = Work Week
an [ s 2] on
AN |: 6 1 :‘ BIN ORDERING INFORMATION
AN |: 7 10 :| Bl Device Package Shipping
MC10123L CDIP-16 25 Units / Rail
vee [ |8 o[ ] B
MC10123P PDIP-16 25 Units / Rail
Pin assignment is for Dual-in—Line Package. MC10123FN PLCC-20 46 Units / Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
LOGIC DIAGRAM FIGURE 1 — 50-OHM BUS DRIVER (TYPICAL APPLICATION)
4
5 3 1/3 MC10123 1/3MC10123 1/3 MC10123
6
7
9 Z0=500Q
1
12 Veep=PIN1 50Q 50Q
Vce2 =PIN 16
13 15 -
14 VEE=PIN® RECEIVERS (MECL GATES
2.0 ( ) 2.0
VDC VDC
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MC10123

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 82 71 75 82 mAdc
Input Current linH 4 350 220 220 pAdC
linL 4 0.5 HAdc
Output Voltage Logic 1 VOH 3 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 3 —-2.100 | -2.030 | —2.100 -2.030 | -2.100 | —2.030 Vdc
Threshold Voltage  Logic1 | VoHA 3 -1.080 —-0.980 —-0.910 Vdc
Threshold Voltage  Logic0 | VoLa 3 —2.100 —2.100 —2.100 Vdc
Switching Times (50Q Load) ns
Propagation Delay t4+3— 3 1.2 4.6 1.2 3.0 4.4 1.2 4.8
43+ 3 1.2 4.6 1.2 3.0 4.4 1.2 4.8
Rise Time (20 to 80%) t3+ 3 1.0 3.7 1.0 25 35 1.0 3.9
Fall Time (20 to 80%) t3— 3 1.0 3.7 1.0 2.5 3.5 1.0 3.9

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ Vitmin | VIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vce)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 4,5,6,7,9 8 1,16
10,11,12
13,14
Input Current linH 4 4 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 3 8 1,16
Output Voltage Logic 0 VoL 3 4,5,6,7 8 1,16
9,12
Threshold Voltage Logicl | VoOHA 3 4,5,6,7 8 1,16
Threshold Voltage LogicO | VoLa 3 9,12 4,5,6,7 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out -3.2V +2.0 V
Propagation Delay t4+3— 3 4 3 8 1,16
t4-3+ 3 4 3 8 1,16
Rise Time (20 to 80%) t3+ 3 4 3 8 1,16
Fall Time (20 to 80%) t3— 3 4 3 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10124

Quad TTL to MECL
Translator

The MC10124 is a quad translator for interfacing data and control
signals between a saturated logic section and the MECL section of ON Semiconductor
digital systems. The MC10124 has TTL compatible inputs, and
MECL complementary open—emitter outputs that allow use as an http://onsemi.com
inverting/ non—inverting translator or as a differential line driver.

When the common strobe input is at the low logic level, it forces all MARKING
true outputs to a MECL low logic state and all inverting outputs to a DIAGRAMS
MECL high logic state. 16

Power supply requirements are ground, +5.0 Volts, and —5.2 Volts. CDIP-16
Propagation delay of the MC10124 is typically 3.5 ns. The dc levels L SUFFIX F 2"\&\%3\;‘\'&
are standard or Schottky TTL in, MECL 10,000 out. CASE 620 g

An advantage of this device is that TTL level information can be 1
transmitted differentially, via balanced twisted pair lines, to the MECL
equipment, where the signal can be received by the MC10115 or

16

MC10124P

MC10116 differential line receivers. The MC10124 is useful in l(w, ;gIUPF_FlS(
computers, instrumentation, peripheral controllers, test equipment, CASE 648 o AWLYYWW
and digital communications systems. 1
* Pp =380 mW typ/pkg (No Load) 1
* thd=3.5ns typ (+ 1.5 Vdc in to 50% out
Pe = P ) 0 o ou PLCC—20 E 10124 ;
* tr, tf = 2.5 ns typ (20%-80%) % FNSUFFIX h
> CASE 775 g AWLYYWW
LOGIC DIAGRAM . !

5 4 Toooo
6 m 2
A = Assembly Location

7 .—:CE 3 WL = Wafer Lot
L 1 YY = Year
WW = Work Week
S D <
¢ 15

1 _:Ct 13 ORDERING INFORMATION
14

Device Package Shippin
Gnd = PIN16 g PpPIng
Ve (#5.0vde) = PIN9 MC10124L CDIP-16 25 Units / Rail
VEE (-5.2vdc) =  PIN8
MC10124P PDIP-16 25 Units / Rall
DIP PIN ASSIGNMENT MC10124FN PLCC-20 | 46 Units / Rail
N
Bour [] 1 16 [] oND
rout ] 2 15 [ ] cour
Bour [] 3 14 [] poyr
Aout [ 4 13 [ ] Dour
AN []5 12[ ] Cour
comoN (s 1] oy
STROBE
BN []7 0[] cn
Veg [] 8 91 1 vee
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 289 Publication Order Number:
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MC10124

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Negative Power Supply IE 8 72 66 72 mAdc
Drain Current
Positive Power Supply lccH 9 16 16 18 mAdc
Drain Current lccL 9 25 25 25 mAdc
Reverse Current IR 6 200 200 200 pAdc
7 50 50 50
Forward Current = 6 -12.8 -12.8 -12.8 mAdc
7 -3.2 -3.2 -3.2
Input Breakdown Voltage BVin 6 5.5 55 5.5 Vdc
7 5.5 55 5.5
Clamp Input Voltage V| 6 -1.5 -1.5 -1.5 Vdc
7 -15 -15 -15
High Output Voltage VOH 1 -1.060 | —-0.890 | -0.960 -0.810 | —0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 -0.810 | —0.890 | —0.700
Low Output Voltage VoL 1 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
High Threshold Voltage VOHA 1 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —0.980 -0.910
Low Threshold Voltage VOLA 1 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 -1.595
Switching Times (50Q ns
Load)
Propagation Delay te+1+ 1 15 6.8 1.0 35 6.0 1.0 6.0
(+3.5Vdc to 50%)1 | tg_1— 1 1.0 6.0 1.0 35 6.0 15 6.8
t7+1+ 1 15 6.8 1.0 35 6.0 1.0 6.0
t7-1— 1 1.0 6.0 1.0 35 6.0 15 6.8
t743— 3 15 6.8 1.0 35 6.0 1.0 6.0
t7_3+ 3 1.0 6.0 1.0 35 6.0 15 6.8
Rise Time (20 to 80%) t1+ 1 1.0 4.2 11 25 3.9 1.1 4.3
Fall Time (20 to 80%) t1— 1 1.0 4.2 11 25 3.9 11 4.3

1. See switching time test circuit. Propagation delay for this circuit is specified from +1.5Vdc in to the 50% point on the output waveform. The
+3.5Vdc is shown here because all logic and supply levels are shifted 2 volts positive.
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MC10124

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature VIH VILmax VIHA ViLa VE
-30°C +4.0 +0.40 +2.00 +1.10 +0.40
+25°C +4.0 +0.40 +1.80 +1.10 +0.40
+85°C +4.0 +0.40 +1.80 +0.90 +0.40
Pi; TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under
Characteristic Symbol Test VIH VILmax VIHA VLA VE Gnd
Negative Power Supply Drain IE 8 16
Current
Positive Power Supply Drain IcCH 9 5,6,7,10,11 16
Current lccL 9 5,6,7,10,11,16
Reverse Current IR 6 5,7,10,11 16
7 6 16
Forward Current [= 6 5,7,10,11 6 16
7 6 7 16
Input Breakdown Voltage BVin 6 5,7,10,11,16
7 6,16
Clamp Input Voltage \ 6 16
7 16
High Output Voltage VOH 1 6,7 16
3 6,7 16
Low Output Voltage VoL 1 6,7 16
3 6,7 16
High Threshold Voltage VOHA 1 6 7 16
3 6 7 16
Low Threshold Voltage VOLA 1 6 7 16
3 6 7 16
Switching Times (50Q Load) +6.0V Pulse In | Pulse Out +2.0V
Propagation Delay t6+1+ 1 7 6 1 16
(+3.5vdc to 50%)1 | tg_1— 1 7 6 1 16
t7+1+ 1 6 7 1 16
t7_1— 1 6 7 1 16
t743— 3 6 7 3 16
t7-3+ 3 6 7 3 16
Rise Time (20 to 80%) t1+ 1 6 7 1 16
Fall Time (20 to 80%) t1— 1 6 7 1 16

1. See switching time test circuit. Propagation delay for this circuit is specified from +1.5Vdc in to the 50% point on the output waveform. The
+3.5Vdc is shown here because all logic and supply levels are shifted 2 volts positive.
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MC10124

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts) (mA)
@ Test Temperature VR Vce VEE | lin
-30°C +2.40 +5.00 -5.2 -10 +1.0
+25°C +2.40 +5.00 -5.2 -10 +1.0
+85°C +2.40 +5.00 -5.2 -10 +1.0
Pijn TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under
Characteristic Symbol Test VR Vee VEE I lin Gnd
Negative Power Supply Drain I 8 9 8 16
Current
Positive Power Supply Drain IccH 9 9 8 16
Current lccL 9 9 8 5,6,7,10,11,16
Reverse Current IR 6 6 9 8 16
7 7 9 8 16
Forward Current [= 6 9 8 16
7 9 8 16
Input Breakdown Voltage BVijn 6 9 8 6 5,7,10,11,16
7 9 8 7 6,16
Clamp Input Voltage \ 6 9 8 6 16
7 9 8 7 16
High Output Voltage VOH 1 9 8 16
3 9 8 16
Low Output Voltage VoL 1 9 8 16
3 9 8 16
High Threshold Voltage VOHA 1 9 8 16
3 9 8 16
Low Threshold Voltage VOLA 1 9 8 16
3 9 8 16
Switching Times (50Q Load) +7.0V -3.2V +2.0V
Propagation Delay t6+1+ 1 9 8 16
(+3.5Vdc to 50%)1 | tg_1— 1 9 8 16
t7+1+ 1 9 8 16
t7_1— 1 9 8 16
t743— 3 9 8 16
t7-3+ 3 9 8 16
Rise Time (20 to 80%) t1+ 1 9 8 16
Fall Time (20 to 80%) t1— 1 9 8 16

1. See switching time test circuit. Propagation delay for this circuit is specified from +1.5Vdc in to the 50% point on the output waveform. The
+3.5Vdc is shown here because all logic and supply levels are shifted 2 volts positive.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10124

SWITCHING TIME TEST CIRCUIT

Vout Vout
Vin +6.0 Vdc Ve NAND AND
(o] [e] +7.0 Vdc o (e}
Coax Coax Coax
Input
©
Pulse Generator
Unused outputs connected to a
Input Pulse 50-ohm resistor to ground.
t+=t-=55%0.5ns
(10 to 90%)

50-ohm termination to ground lo—
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be
< 1/4 inch from TPjy, to input pin and
TPgyt to output pin.

NOTE: All power supply and logic levels are shown
shifted 2 volts positive.
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MC10125

Quad MECL to TTL
Translator

The MC10125 is a quad translator for interfacing data and control
signals between the MECL section and saturated logic sections of ON Semiconductor
digital systems. The MC10125 incorporates differential inputs and
Schottky TTL “totem pole” outputs. Differential inputs allow for use http://onsemi.com
as an inverting/ non-inverting translator or as a differential line
receiver. The BB reference voltage is available on pin 1 for use in MARKING
single—ended input biasing. The outputs of the MC10125 go to a low DIAGRAMS
logic level whenever the inputs are left floating. 16

Power supply requirements are ground, +5.0 Volts and -5.2 \olts, CDIP-16
Propagation delay of the MC10125 is typically 4.5 ns. The MC10125 L SUFFIX F MC10125L
has fanout of 10 TTL loads. The dc levels are MECL 10,000 in and! CASE 620 ulj‘(jﬂﬂ"ﬁ‘fju
Schottky TTL, or TTL out. This device has an input common mode 1
noise rejection of 1.0 \olt.

An advantage of this device is that MECL level information can be —— 1
received, via balanced twisted pair lines, in the TTL equipment. Thisl'(, p SUF_F& MC10125P
isolates the MECL logic from the noisy TTL environment. This device CASE 648 o AWLYYWW
is useful in computers, instrumentation, peripheral controllers, test 1
equipment and digital communications systems. 1
* Pp =380 mW typ/pkg (No Load)
* tpd= 4.5 ns typ (50% to + 1.5 Vdc out) PLCC-20 ; h
pd = 4. yp (50% : % EnsuFRx 10125 P
* t,tf=25nstyp (1.0Vto2.0V) i'11115 CASE 775 E AWLYYWW ;
LOGIC DIAGRAM oo
A— =
A = Assembly Location
6 j>; 5 WL = Wafer Lot
! Gnd = PIN16 YY = Year
10 j>; 1 Vcc(50vde) = PINO WW = Work Week
u VEE (-5.2vde) =  PIN8

14
15 j>F 13 ORDERING INFORMATION

* Device Package Shipping

*Vpgpg to be used to supply bias to the MC10125 only and bypassed (when used) MC10125L CDIP-16 25 Units / Rail
with 0.01 pF to 0.1 pF capacitor to ground (0 V). Vgg can source < 1.0 mA.

When the input pin with the bubble goes positive, the output goes negative. MC10125P PDIP-16 25 Units / Rail

DIP PIN ASSIGNMENT

U MC10125FN PLCC-20 46 Units / Rall

16
15
14
13
12
1
10

9

VBB GND

AN DiN
DIN
Dout

Cout

AIN
Aout
Bout

BIN CIN
CIN

Vee

BN

HiEININIRINININ

HiNiNnInnInn

VEE

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 294 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10125

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Negative Power Supply IE 8 —44 -40 —44 mAdc
Drain Current
Positive Power Supply lccH 9 52 52 52 mAdc
Drain Current lccL 9 39 39 39 mAdc
Input Current linn® 2 180 115 115 HAdc
Input Leakage Current IcBO 2 15 1.0 1.0 MAdc
High Output Voltage VOH 4 25 25 25 Vdc
Low Output Voltage VoL 4 0.5 0.5 0.5 Vdc
High Threshold Voltage VOHA 4 25 25 25 Vdc
Low Threshold Voltage VoLA 4 0.5 0.5 0.5 Vdc
Indeterminate Input VoLs1 4 0.5 0.5 0.5 Vdc
Protection Tests VoLS? 4 05 05 05 vde
Short Circuit Current los 4 40 100 40 100 40 100 mAdc
Reference Voltage VBB 1 -1.420 | -1.280 | -1.350 -1.230 | -1.295 | -1.150 Vdc
Common Mode Rejection VOH 4 25 25 25 Vdc
Tests 4 2.5 2.5 2.5
VoL 4 0.5 0.5 0.5 Vdc
4 0.5 0.5 0.5
Switching Times (50Q ns
Load)
Propagation Delay t6+5— 5 1.0 6.0 1.0 4.5 6.0 1.0 6.0
(50% to +1.5vdc) | te_s5+ 5 1.0 6.0 1.0 4.5 6.0 1.0 6.0
to44— 4 1.0 6.0 1.0 4.5 6.0 1.0 6.0
4+ 4 1.0 6.0 1.0 4.5 6.0 1.0 6.0
Rise Time (+1.0V to 2.0V) tq+ 4 3.3 3.3 3.3
Fall Time (+1.0V to 2.0V) tg— 4 3.3 3.3 3.3

1.

Individually test each output, apply Vigmax to pin under test.
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ELECTRICAL CHARACTERISTICS (continued)

MC10125

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax | VIHH | ViLH
-30°C | -0.890 -1.890 -1.205 -1.500 | +0.110 |-0.890
+25°C | -0.810 -1.850 -1.105 -1.475 | +0.190 | -0.850
+85°C | -0.700 -1.825 -1.035 -1.440 | +0.300 |-0.825
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
o Under Output
Characteristic Symbol Test VIHmax VILmin ViHAamin | ViLAmax | ViHH VILH Gnd | Condition
Negative Power Supply I 8 16
Drain Current
Positive Power Supply IccH 9 2,6,10,14 16
Drain Current lcoL 9 2.6,10,14 16
Input Current linkd 2 2,6,10,14 16
Input Leakage Current IcBO 2 16
High Output Voltage VOH 4 2,6,10,14 16 —-2.0mA
Low Output Voltage VoL 4 2,6,10,14 16 20mA
High Threshold Voltage VOHA 4 6,10,14 2 16 —2.0mA
Low Threshold Voltage VOoLA 4 6,10,14 2 16 20mA
Indeterminate Input VoLSs1 4 16 20mA
Protection Tests VoLS?2 4 16 20mA
Short Circuit Current los 4 2,6,10,14 4,16
Reference Voltage VBB 1 2,6,10,14
Common Mode Rejection VOH 4 3 2 16 —2.0mA
Tests 4 16 —2.0mA
VoL 4 2 3 16 20mA
4 16 20mA
Switching Times (50Q Pulse In | Pulse Out CL (pF)
Load)
Propagation Delay t6+5— 5 6 5 25 16
(50% to +1.5Vvdc) | tg_5+ 5 6 5 25 16
to44— 4 2 4 25 16
24+ 4 2 4 25 16
Rise Time(+1.0V to 2.0V) t4+ 4 2 4 25 16
Fall Time (+1.0V to 2.0V) t4— 4 2 4 25 16

1.

Individually test each output, apply ViHmax to pin under test.

http://onsemi.com

296




ELECTRICAL CHARACTERISTICS (continued)

MC10125

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHH | ViLH VBB Vce VEE
—30°C | -1.890 | —2.890 From +5.0 -5.2
+25°C | -1.810 | —2.850 Pin +5.0 -5.2
+85°C | -1.700 | —2.825 L +5.0 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
o Under Output
Characteristic Symbol Test | ViHH | VILH VBB Vce VEE Gnd | Condition
Negative Power Supply I 8 3,7,11,15 9 8 16
Drain Current
Positive Power Supply lccH 9 3,7,11,15 9 8 16
Drain Current lccL 9 3,7.11,15 9 8 16
Input Current |inH1 2 3,7,11,15 9 8 16
Input Leakage Current IcBO 2 3,7,11,15 9 2,6,8,10,14 16
High Output Voltage VOH 4 3,7,11,15 9 8 16 —-2.0mA
Low Output Voltage VoL 4 3,7,11,15 9 8 16 20mA
High Threshold Voltage VOHA 4 3,7,11,15 9 8 16 —2.0mA
Low Threshold Voltage VOLA 4 3,7,11,15 9 8 16 20mA
Indeterminate Input VoLs1 4 9 2,3,6,7,8, 16 20mA
Protection Tests 10,11,14,15
VoLs?2 4 9 8 16 20mA
Short Circuit Current los 4 3,7,11,15 9 8 4,16
Reference Voltage VBB 1 3,7,11,15
Common Mode Rejection Tests VOH 4 9 8 16 —2.0mA
4 3 2 9 8 16 —2.0mA
VoL 4 9 8 16 20mA
4 2 3 9 8 16 20mA
Switching Times (50Q Load)
Propagation Delay t6+5— 5 3,7,11,15 9 8 16
(50% to +1.5Vdc) | tg_5+ 5 3,7,11,15 9 8 16
to+4— 4 3,7,11,15 9 8 16
to_4+ 4 3,7,11,15 9 8 16
Rise Time (+1.0V to 2.0V) t4+ 4 3,7,11,15 9 8 16
Fall Time (+1.0V to 2.0V) t4— 4 3,7,11,15 9 8 16

1. Individually test each output, apply ViHmax to pin under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.
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MC10125

SWITCHING TIME TEST CIRCUIT

Vin Vee Vout
+5.0 Vdc
Coax Coax
Input 450
©
Pulse Generator |
CL
Input Pulse |
t+=t-=2.02£0.2ns =
(20 to 80%)
-1.69 Vdc O
C| = 25 pF, including test fixture
One input from each gate must be tied to Vgg

(Pin 1) during testing.

50-ohm termination to ground located
in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be
< 1/4 inch from TPjy, to input pin and
TPoyt to output pin.
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MC10129

Quad Bus Receiver

The MC10129 data inputs are compatible with, and accept TTL
logic levels as well as levels compatible with IBM—type buses. The
clock, strobe, and reset inputs accept MECL 10,000 logic levels.

The data inputs accept the bus levels, and storage elements are ON Semiconductor
provided to yield temporary latch storage of the information after
receiving it from the bus. The outputs can be strobed to allow accurate
synchronization of signals and/or connection to MECL 10,000 level

http://onsemi.com

buses. When the clock is low, and the reset input is disabled, the MARKING
outputs will follow the D inputs. The latches will store the data on the DIAGRAMS
rising edge of the clock. The outputs are enabled when the strobe input 16

is high. Unused D inputs must be tied tg® or Gnd. The clock,
strobe, and reset inputs each have 50 k ohm pulldown resistggto V
They may be left floating, if not used.

The MC10129 will operate in either of two modes. The first mode is

CDIP-16
L SUFFIX MC10129L
CASE 620 AWLYYWW

M
1

obtained by tying the hysteresis control input togVIn this mode, the 16
input threshold points of the D inputs are fixed. The second mode is PDIP-16
obtained by tying the hysteresis control input to ground. In this mode,W P SUFFIX vaE\?\l(\z/\?vF\)/
input hysteresis is achieved as shown in the test table. This hysteresis CASE 648 -
is desirable where extra noise margin is required on the D inputs. The 1
outer input pins are unaffected by the mode of operation used. 1

The MC10129 is especially useful in interface applications for d X
central processors, mini—computers, and peripheral equipment. % FFr’\ngS;i?x 4 10129
* Pp =750 mW typ/pkg (No Load) e CASE 775 E AWLYYWW ;

* tpd=10nstyp
e VccMax=7.0Vdc

A = Assembly Location
WL = Wafer Lot
YY = Year

WW = Work Week

ORDERING INFORMATION

Device Package Shipping
MC10129L CDIP-16 25 Units / Rail
MC10129P PDIP-16 25 Units / Rail
MC10129FN PLCC-20 46 Units / Rall
0 Semiconductor Components Industries, LLC, 2000 299 Publication Order Number:

March, 2000 — Rev. 7 MC10129/D



MC10129

LOGIC DIAGRAM

D0 7 —] D
- | a|C
R
D1 13 —
C‘ R
D2 6 —m
/|/_. c
R
D3 4 —]
HYSTERESIS 5 o
CONTROL 5
CLOCK 11
RESET 10 ®
STROBE 12

Vce =PIN9

GND =PIN 1 AND 16

VEg =PIN8

TTT]

14 Q0

15 Q1

3 Q

2 Q3
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PIN ASSIGNMENT

GND [ ] ~ 16| ] oND
s [ ] 5 ]
Q2 [} 14| ]oo
D3 [ 13 ] b1
gt PR s P
D2 [ 1 [ ] cLock
Do [ ] 10 [ ] RESET
Vee [ 9 [] vec

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 18.

TRUTH TABLE

D|c |STROBE | RESET | Qn+1
x | x L X L

X |H X H L
L]L H X L

X | H H L Qn
HL H X H




MC10129

ELECTRICAL CHARACTERISTICS

Test Limits
Pin o o o
- + +
Under 30°C 25°C 85°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Negative Power Supply Drain IS 8 167 152 167 mAdc
Current 8 189 172 189
Positive Power Supply Drain Cur- Icc 9 8.0 8.0 8.0 mAdc
rent
Input Current linH 4 150 95 95 UAdc
6 150 95 95
7 150 95 95
10 720 450 450
11 390 245 245
12 390 245 245
13 150 95 95
Ilceo (1) 4 15 -1.0 1.0 WAdc
6 15 -1.0 1.0
7 15 -1.0 1.0
13 -1.0
linL 10 0.5 0.5 0.3 HAdc
11 0.5 0.5 0.3
12 0.5 0.5 0.3
Output Voltage Logic 1 VOH 2 —-1.060 —0.890 —0.960 -0.810 —0.890 —0.700 Vdc
3 —-1.060 —-0.890 —-0.960 -0.810 —-0.890 —0.700
2 —-1.060 —0.890 —-0.960 -0.810 —0.890 —0.700
3 —-1.060 —0.890 —0.960 -0.810 —-0.890 —0.700
Output Voltage Logic 0 VoL 2 -1.890 -1.675 -1.850 -1.650 -1.825 -1.615 Vdc
3 -1.890 -1.675 -1.850 -1.650 -1.825 -1.615
2 -1.890 -1.675 -1.850 -1.650 -1.825 -1.615
3 -1.890 -1.675 -1.850 —-1.650 -1.825 -1.615
Threshold Voltage Logicl | VoHA 2 (2) —-1.080 —-0.980 -0.910 Vdc
2 -1.080 -0.980 -0.910
2 -1.080 —-0.980 —-0.910
2 -1.080 —-0.980 -0.910
2 (3) —-1.080 —-0.980 -0.910
2 (4) -1.080 —-0.980 -0.910
Threshold Voltage LogicO | VoLa 2 (2) -1.655 -1.630 -1.595 Vdc
2 —-1.655 -1.630 —-1.595
2 (2) -1.655 -1.630 —-1.595
2 -1.655 -1.630 -1.595
2 (3) -1.655 -1.630 -1.595
2 (4) -1.655 -1.630 -1.595
Switching Times ns
Propagation Delay
Data Input t7414+ 14 3.7 15 3.7 10 15 3.7 30
t7_14— 14 3.7 15 3.7 10 15 3.7 40
Clock Input t11-14+ 14 2.7 11 2.7 5.0 9.0 2.7 11
t11-14— 14 2.7 11 2.7 5.0 9.0 2.7 11
Strobe Input t12+14+ 14 1.6 8.0 1.6 4.0 7.0 1.6 8.0
t10_14— 14 1.6 8.0 1.6 4.0 7.0 1.6 8.0
Reset Input t110+14— 14 2.0 8.0 2. 5.0 6.5 2.0 8.0
Hysteresis Mode 7414+ 14 6.6 30 6.7 18 25 6.6 30
t7_14— 14 3.7 17 3.7 10 15 3.7 40
Setup Time tsetup 14 30 2.7 15 30
Hold Time thold 14 0 -2.0 15 -2.0
Rise Time t+ 14 15 5.0 15 2.0 4.3 1.5 5.0
Fall Time t= 14 15 5.0 15 2.0 4.3 15 5.0

1. Pin5to VEg, V)_to Data input one at a time.
2. Outputlatched to logic high state prior to test. Vjya', V|LA" are standard logic 1 and logic 0 MTTL threshold voltages. Viga”, VILA", ViHA" @and V) o™ are logic
1 and logic 0 threshold voltages in the hysteresis mode as shown in Figure 1 on page 301.

3. Input level on data input taken from +0.4V up to voltage level given.
4. Input level on data input taken from +4.0V down to voltage level given.
5. Operation and limits shown also apply for Vo = +6.0V.
VIHA" VIHA" Hysteresis Mode
} y t Threshold Voltage
Logic 1
Vout L L g ki W
Logic 0 ; | N
ViLa" Vi
Vin

Figure 1. Hysteresis Mode Threshold Voltage
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MC10129

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES (Volts)
MECL 10,000 INPUT LEVELS TTL INPUT LEVELS (6.)
@ Test Temperature | Viimax | ViLmin | VIHAmin | ViLAmax ViH ViL VIHA' ViLa'
-30°C | -0.890 -1.890 -1.155 -1.500 3.000 0.400 2.000 0.800
+25°C | -0.810 -1.850 -1.105 -1.475 3.000 0.400 2.000 0.800
+85°C -0.700 -1.825 -1.035 —1.440 3.000 0.400 2.000 0.800
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under
Characteristic Symbol Test Viimax | Vitmin | ViHamin | ViLamax | ViH Vi Viga' ViLar | Gnd
Negative Power Sup- 15 8 11 12 1,5,16
ply Drain Current 8 11 12 1,16
Positive Power Sup- Icc 9 4,6,7,13 1,16
ply Drain Current
Input Current linH 4 4 1,16
6 6 1,16
7 7 1,16
10 10,11 1,16
11 11 1,16
12 12 1,16
13 13 1,16
ICBO (1) 4 4 1,16
6 6 1,16
7 7 1,16
13 13 1,16
linL 10 10 1,16
11 11 1,16
12 12 1,16
Output Voltage VOH 2 12 10,11 4 1,16
Logic 1 3 12 10,11 6 1,16
2 12 10,11 4 15,16
3 12 10,11 6 1,5,16
Output Voltage VoL 2 12 10,11 4 1,16
Logic 0 3 12 10,11 6 1,16
2 12 10,11 4 1,516
3 12 10,11 6 15,16
Threshold Voltage VOHA 2 (2) 11,12 10 4 1,16
Logic 1 2 10,11 12 4 1,16
2 10,12 11 4 1,16
2 12 10,11 4 1,16
2 3) 12 10,11 15,16
2 (4) 12 10,11 1,5,16
Threshold Voltage VoLA 2 (2) 11,12 10 4 1,16
Logic 0 2 10,11 12 4 1,16
2 (2) 10,12 1 4 1,16
2 12 10,11 4 1,16
23 12 10,11 1,5,16
2 (4 12 10,11 1,5,16
Switching Times Pulse
Propagation Delay +1.11V +0.31V Pulse In Out +5.0V +2.40V Figure +2.0V
Data Input t7414+ 14 12 10,11 7 14 Figure 3 1,16
t7_14- 14 12 10,11 7 14 Figure 3 1,16
Clock Input t11-14+ 14 12 10 7,11 14 Figure 6 1,16
t11_14— 14 12 10 7,11 14 Figure 6 1,16
Strobe Input t12+14+ 14 10,11 12 14 7 Figure 4 1,16
t12_14— 14 10,11 12 14 7 Figure 4 1,16
Reset Input t10+14— 14 12 10,11 14 7 7 Figure 5 1,16
Hysteresis Mode t7414+ 14 12 10,11 7 14 Figure 3 1,516
t7-14— 14 12 10,11 7 14 Figure 3 15,16
Setup Time tsetup 14 12 10 7,11 14 Figure 7 1,16
Hold Time thold 14 12 10 7,11 14 Figure 7 1,16
Rise Time t+ 14 12 10,11 7 14 Figure 3 1,16
Fall Time t— 14 12 10,11 7 14 Figure 3 1,16

1. Pin5to VEg, V)_to Data input one at a time.

2. Outputlatched to logic high state prior to test. Via', V| LA are standard logic 1 and logic 0 MTTL threshold voltages. ViHa", ViLA", VIHA™ and V) A" are logic
1 and logic 0 threshold voltages in the hysteresis mode as shown in Figure 1 on page 301.

Input level on data input taken from +0.4V up to voltage level given.

Input level on data input taken from +4.0V down to voltage level given.

Operation and limits shown also apply for Vo = +6.0V. 6. When testing, choose either TTL or IBM input levels.

arw
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MC10129

ELECTRICAL CHARACTERISTICS

TEST VOLTAGE VALUES (Volts)
IBM INPUT LEVELS (6.) HYSTERESIS MODE
@ Test Temperature | Viy Vi | ViIHA" | ViLA" [ VIHA" | VILA" [ VIHA" | ViLA" | Vec 6) | VEE
-30°C | 3.11 0.150 2.90 2.00 2.20 1.30 +5.0 -5.2
+25°C | 3.11 0.150 1.700 0.70 2.60 1.70 1.90 1.00 +5.0 -5.2
+85°C | 3.11 0.150 2.30 1.40 1.60 0.70 +5.0 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under
Characteristic Symbol Test ViH I Via' | Viea” | Viea” | viea” [viea™ [ viea™ | Vee ) | Ve Gnd
Negative Power Sup- IE 8 9 8 15,16
ply Drain Current 8 9 5,8 1,16
Positive Power Sup- Icc 9 4.6, 9 5,8 1,16
ply Drain Current 7,13 9 5,8 1,16
Input Current linH 4 4 9 8 1,16
6 6 9 8 1,16
7 7 9 8 1,16
10 9 8 1,16
11 9 8 1,16
12 9 8 1,16
13 13 9 8 1,16
Iceo (1) 4 4 9 8 1,16
6 6 9 8 1,16
7 7 9 8 1,16
13 13 9 8 1,16
linL 10 9 8 1,16
11 9 8 1,16
12 9 8 1,16
Output Voltage VoH 2 4 9 5,8 1,16
Logic 1 3 6 9 5,8 1,16
2 4 9 8 1,516
3 6 9 8 1,5,16
Output Voltage VoL 2 4 9 5,8 1,16
Logic 0 3 6 9 58 1,16
2 4 9 8 1,5,16
3 6 9 8 1,516
Threshold Voltage VOHA 2 (2) 4 9 5,8 1,16
Logic 1 2 4 9 5,8 1,16
2 4 9 5,8 1,16
2 4 9 5,8 1,16
2 (3) 4 9 8 1,516
2 (4) 4 9 8 1,5,16
Threshold Voltage VoLA 2 (2) 4 9 5,8 1,16
Logic 0 2 4 9 58 1,16
2 () 4 9 5,8 1,16
2 4 9 5,8 1,16
23 4 9 8 1,5,16
2 ( 4 9 8 1,5,16
Switching Times
Propagation Delay +5.0V | +2.40V Figure +7.0V -3.2V +2.0V
Data Input t7414+ 14 Figure 3 9 5,8 1,16
t7-14— 14 Figure 3 9 5,8 1,16
Clock Input t11-14+ 14 Figure 6 9 5,8 1,16
t11-14— 14 Figure 6 9 5,8 1,16
Strobe Input t12+14+ 14 7 Figure 4 9 5,8 1,16
t10-14— 14 7 Figure 4 9 58 1,16
Reset Input t10+14— 14 7 Figure 5 9 5,8 1,16
Hysteresis Mode t7414+ 14 Figure 3 9 8 1,516
t7-14— 14 Figure 3 9 8 1,516
Setup Time tsetup 14 Figure 7 9 5,8 1,16
Hold Time thold 14 Figure 7 9 5,8 1,16
Rise Time t+ 14 Figure 3 9 5,8 1,16
Fall Time t— 14 Figure 3 9 5,8 1,16

1. Pin5to VEg, V)_to Data input one at a time.

2. Outputlatched to logic high state prior to test. Via', V| LA are standard logic 1 and logic 0 MTTL threshold voltages. ViHa", ViLA", VIHA™ and V) A" are logic
1 and logic 0 threshold voltages in the hysteresis mode as shown in Figure 1 on page 301.

Input level on data input taken from +0.4V up to voltage level given.

Input level on data input taken from +4.0V down to voltage level given.

Operation and limits shown also apply for Vo = +6.0V. 6. When testing, choose either TTL or IBM input levels.

arw
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MC10129

Figure 2. SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25 °C

Vin +5.0 Vdc

1 LTl
= 25 uF 0.1 pF
cou || ST T|T
(= L = =
- — — /77
| 7 14
Input | /[ [
©— | —™C R
Pulse Generator ﬂ
Input Pulse | 13
t+=t-=55+05ns D1 —I D 1 01
(10 to 90%) | /[ IV
Unused Inputs (D) | i R
must be tied to
V¢ or Pin 16 |
6 3
50-ohm termination to ground lo- | D2 —I] D Q2
cated in each scope channel input. ol
All input and output cables to the | L ™ C
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be | ‘J
< 1/4 inch from TPjy, to input pin and 4
TPout to output pin. | D3 —im D 2 03
- LT -
Hysteresis p o iC
Control | 5 —4—
Clock = 11 1
Resetl 10 ®

Strobe | 12

+2.0 Vdc

NOTE: All power supplies and logic levels are shifted 2 volts positive.
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Vout

Coax

Unused outputs
connected to a

50-ohm resistor
to ground.



MC10129

Figure 3 — DATA to OUTPUT Figure 4 — STROBE to OUTPUT
(Clock and Reset are low, Strobe is high) (Data is high, Clock and Reset are low)

/—\ +5.0V +1.11V
50% \ / [ 50% \
Data—— / 24V M \_ +031V

t+ t= t+ t=

‘ +1.11V +1.11V
80%
50% )
+0.31V Q— 20%

+0.31V

e —
—>

t12+14+ t12-14-
7+14+ t7-14-

Figure 6 — CLOCK to OUTPUT
(Reset is low, Strobe is high)

Data +5.0V
Figure 5 — RESET to OUTPUT _\_/ \
(Data and Strobe are high) 24V
Clock +111V
+111V SM\SO% /
/ +0.31V
50% t t
/ Q —
Reset +031V
Clock +111V
50% S\ 11-14- 1114+
+0.31V

+111V

+0.31V

‘ Figure 7—T seT yp AND THoLD WAVEFORMS

50%
9 +2.400 V
Q —m 20% +0.31V
+1.11V
—> +0.31V
11114+
— —
110+14-
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MC10131

Dual Type D Master-Slave

Flip-Flop

The MC10131 is a dual master—slave type D flip—flop.
Asynchronous Set (S) and Reset (R) override ClogR @d Clock

Enable (Cg) inputs. Each flip—flop may be clocked separately by

ON Semiconductor

holding the common clock in the low state and using the enable inputs

for the clocking function. If the common clock is to be used to clock
the flip—flop, the ClockEnableinputs must be in the low state. In this
case, the enable inputs perform the function of controlling the

common clock.

The output states of the flip—flop change on the positive transition of
the clock. A change in the information present at the data (D) input]
will not affect the output information at any other time due to master

slave construction.
Pp = 235 mW typ/pkg (No Load)
FTog =160 MHz typ

tpd=3.0 ns typ

tr, t = 2.5 ns typ (20%—80%)

Veel

Q1
ol

VEE

|:1U16:|
[]>2 15[ ]
[]3 ]
[]4 13 ]
[]s 2]
[ ]s ul[ ]
[ ]7 0[]
C]e o []

DIP PIN ASSIGNMENT

Vee2
Q2
Q2
R2
2
Ce2
D2

Cc

Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

LOGIC DIAGRAM

Dl 7 ] QL >—on 2
TS
QL M>— 3
R1 4 —4
Cc 9 —9®
R2 13 ——y
Q2 1
CEZ 1n —:D
D2 10 —— Q2 M— 15
S2 12 4
Vce1=PIN1
Vce2 =PIN 16
VEE =PIN8

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 6
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MARKING
DIAGRAMS
16

CDIP-16
L SUFEIX MC10131L
CASE 620 AWLYYWW
1
16
PDIP-16
P SUFFIX MC10131P
CASE 648 o AWLYYWW
[HjE NN NN
1
1
PLCC-20 C 4
i i
FN SUFFIX g 01t
CASE 775 E AWLYYWW ;

= Assembly Location

WL = Wafer Lot
YY = Year
WW = Work Week

Toooo

CLOCKED TRUTH TABLE

C D Qn+1
L X Qn
H L L
H H H
C = Cg + Cc Aclock H is a clock transition from a low to a
high state.
R-S TRUTH TABLE
R S Qn+1
L L Qn
L H H
H L
H H N.D.

N.D. = Not Defined

ORDERING INFORMATION

Device Package Shipping
MC10131L CDIP-16 25 Units / Rail
MC10131P PDIP-16 25 Units / Rall
MC10131FN PLCC-20 46 Units / Rail

Publication Order Number:

MC10131/D




MC10131

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 62 45 56 62 mAdc
Input Current linH 4 525 330 330 pAdC
5 525 330 330
6 350 220 220
7 390 245 245
9 425 265 265
linL 4, 5* 0.5 0.5 0.3 HAdc
6,7, 9* 0.5 0.5 0.3
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
2f -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
37 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 2 -1.080 -0.980 —-0.910 Vdc
2f -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 —-1.655 -1.630 -1.595 Vdc
37 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Clock Input
Propagation Delay tg+2— 2 1.7 4.6 1.8 3.0 4.5 1.8 5.0
t9+2+ 2 1.7 4.6 1.8 3.0 45 1.8 5.0
tg+2+ 2 1.7 4.6 1.8 3.0 45 1.8 5.0
te+2— 2 1.7 4.6 1.8 3.0 45 1.8 5.0
Rise Time (20 to 80%) tos 2 1.0 4.6 11 25 45 11 4.9
Fall Time (20 to 80%) to_ 2 1.0 4.6 11 25 45 1.1 4.9
Set Input ns
Propagation Delay | tg4+2+ 2 1.7 4.4 1.8 2.8 4.3 1.8 4.8
t12+15+ 15 17 4.4 1.8 2.8 4.3 18 4.8
t5+3— 3 1.7 4.4 1.8 2.8 4.3 1.8 4.8
t12+14— 14 17 4.4 1.8 2.8 4.3 1.8 4.8
Reset Input ns
Propagation Delay t44+2— 2 1.7 4.4 1.8 2.8 4.3 1.8 4.8
t13+15— 15 17 4.4 1.8 2.8 4.3 1.8 4.8
t4+3— 3 1.7 4.4 1.8 2.8 43 1.8 4.8
t13+14+ 14 1.7 4.4 1.8 2.8 4.3 1.8 4.8
Setup Time tsetup 7 25 25 25 ns
Hold Time thold 7 15 15 15 ns
Toggle Frequency (Max) ftog 2 125 125 160 125 MHz

* Individually test each input applying V|4 or V| to input under test.

_ —V
T Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHmax
— ViLmin
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MC10131

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —-0.890 —1.890 -1.205 -1.500 -5.2
+25°C —-0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmin VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 8 1,16
5 5 8 1,16
6 6 8 1,16
7 7 8 1,16
9 9 8 1,16
linL 4, 5* * 8 1,16
6,7, 9* * 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
2t 7 8 1,16
Output Voltage Logic 0 VoL 2 5 8 1,16
3t 7 8 1,16
Threshold Voltage Logicl| VoHA 2 5 8 1,16
2t 7 9 8 1,16
Threshold Voltage LogicO| VoLa 2 5 8 1,16
3t 7 9 8 1,16
Switching Times (50Q Load)
Clock Input +1.11vdc Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay | tg+2— 2 9 2 8 1,16
to+2+ 2 7 9 2 8 1,16
t6+2+ 2 7 6 2 8 1, 16
tg+2— 2 6 2 8 1,16
Rise Time (20 to 80%) to+ 2 7 9 2 8 1,16
Fall Time (20 to 80%) to— 2 9 2 8 1,16
Set Input
Propagation Delay | tg4+o+ 2 5 2 8 1,16
t12+15+ 15 6 12 15 8 1,16
t5+3— 3 5 3 8 1,16
t12+14— 14 9 12 14 8 1,16
Reset Input
Propagation Delay | tg4+2— 2 4 2 8 1,16
t13+15- 15 6 13 15 8 1,16
t4+3— 3 4 3 8 1,16
t13+14+ 14 9 13 14 8 1,16
Setup Time tsetup 7 6,7 2 8 1,16
Hold Time thold 7 6,7 2 8 1,16
Toggle Frequency (Max) ftog 2 6 2 8 1,16

* Individually test each input applying V|4 or V|_to input under test.
ViHmax

ViLmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.

+ Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I |
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MC10133
Quad Latch

The MC10133 is a high speed, low power, quad latch consisting of
four bistable latch circuits with D type inputs and gated Q outputs,
allowing direct wiring to a bus. When the clock is high, outputs will
follow D inputs. Information is latched on the negative going
transition of the clock.

The outputs are gated when the output enabjas(@w. All four
latches may be clocked at one time with the common clogj, (@

ON Semiconductor

http://onsemi.com

each half may be clocked separately with its clock enabl (CE MARKING
* Pp=310 mW typ/pkg (No Load DIAGRAMS
16
°t 40nst
pd= yp CDIP-16
AWLYYWW
LOGIC DIAGRAM CASE620 oo
1
D0 3 =I5
Q 2 Q0 16
. PDIP-1
_ P SUFF& MC10133P
G0 5 _ 6 Q1 CASE 648 Lo AWLYYWW
DL 7 =
_ 1
cE 4 Vee1=PIN1 1
Vce2 =PIN 16
B VEE=PIN8 PLCC-20 0 p
_ g 10133 P
CE 12 FN SUFFIX 0 i
> case77s  JAwLYvww g
D2 9 a2
&1 10 1 Q rzzers
N ,
A = Assembly Location
— 15 Q3 WL = Wafer Lot
D3 14 b 33 YY =Year
WW = Work Week
DIP PIN ASSIGNMENT
\\
Veel I: 1 16 :I veer _ TRUTH TABLE
G c D Qn+1
]2 15 ] o3 " " ” )
L L X Q
D D3 n
o [ |3 ul ] ] - A X
CE [ ] 1| ] ce L H H H
o _ C=Cc=CE
@[]s w[]@
Q1 6 1 Q2
I: :I ORDERING INFORMATION
G1
b1 |: ! 10 :l Device Package Shipping
D2
vee [ ] @ o [] MC10133L CDIP-16 25 Units / Rail
'Pin a§signment is for DL{aI—in—Line'Package. MC10133P PDIP-16 25 Units / Rail
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
MC10133FN PLCC-20 46 Units / Rall
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MC10133

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 82 75 82 mAdc
Input Current linH 3 390 245 245 pAdC
4 425 265 265
5 560 350 350
13 560 350 350
linL 3 0.5 0.5 0.3 pHAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
2 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic O VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —0.980 -0.910
2 -1.080 —-0.980 -0.910
27 -1.080 —0.980 —-0.910
2 -1.080 —-0.980 -0.910
2 -1.080 —0.980 —-0.910
2 -1.080 —-0.980 -0.910
2 -1.080 —0.980 —-0.910
Threshold Voltage  Logic0 | VoLa 2 —1.655 -1.630 —1.595 Vdc
2 -1.655 -1.630 -1.595
2 —1.655 -1.630 -1.595
27 -1.655 -1.630 -1.595
2 —1.655 -1.630 —1.595
2 —1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t3+2+ 2 1.0 5.6 1.0 4.0 5.4 11 5.9
t4+2+ 2 1.0 5.4 1.0 4.0 5.4 1.2 6.0
t5_2+ 2 1.0 3.2 1.0 2.0 3.1 1.0 34
thold 3 15 15 0.7 15
Rise Time (20 to 80%) tos 2 1.0 3.6 11 2.0 35 11 3.8
Fall Time (20 to 80%) to_ 2 1.0 3.6 11 2.0 35 1.1 3.8

—V
F Output level to be measured after a clock pulse has been applied to the clock input (Pin 4) I | IHmax
 ViLmin
4 Data input at proper high/low level while clock pulse is high so that device latches ar proper high/low level for test. Levels are measured after
device has latched.
* Latch set to zero state before test.
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MC10133

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | Viimax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmiIn VILAmax VEE Gnd
Power Supply Drain Current I 8 13 8 1,16
Input Current linH 3 3 8 1,16
4 4 8 1,16
5 5 8 1,16
13 13 8 1,16
linL 3 3 8 1,16
Output Voltage Logic 1 VOH 2 3,4 8 1,16
2 3,13 8 1,16
Output Voltage Logic 0 VoL 2 13 3 8 1,16
2 3,5,13 8 1,16
2 4 3 8 1,16
Threshold Voltage Logicl | VoHA 2 3,4 5 8 1,16
2 4 3 8 1,16
2 3,4 8 1,16
2t 3 8 1,16
23 8 1,16
2% 4 8 1,16
2 3 4 8 1,16
2 3 13 8 1,16
Threshold Voltage LogicO | VoLa 2 3,4 5 8 1,16
2 4 3 8 1,16
2 4 8 1,16
2t 8 1,16
2% 3 8 1,16
2% 3 13 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t3+2+ 2 4 3 2 8 1,16
t4+2+ 2 3* 4 2 8 1,16
52+ 2 5 2 8 1,16
tsetup 3 3 2 8 1,16
thold 3 3 2 8 1,16
Rise Time (20 to 80%) to+ 2 4 3 2 8 1,16
Fall Time (20 to 80%) to_ 2 4 3 2 8 1,16

. . . —V
+ Output level to be measured after a clock pulse has been applied to the clock input (Pin 4) I | IHmax
~ ViLmin
I Data input at proper high/low level while clock pulse is high so that device latches ar proper high/low level for test. Levels are measured after
device has latched.
* Latch set to zero state before test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10134
Dual Multiplexer With Latch

The MC10134 is a dual multiplexer with clocked D type latches.
Each latch may be clocked separately by holding the common clock in
the low state, and using the clock enable inputs for the clocking
function. If the common clock is to be used to clock the latch, the clock
enable (CEinputs must be in the low state. In this mode, the enable
inputs perform the function of controlling the common clock)C

ON Semiconductor

The data select inputs determine which data input is enabled. A high

http://onsemi.com

(H) level on the A0 input enables data input D12 and a low (L) level on MARKING
the A0 input enables data input D11. A high (H) level on the Al input DIAGRAMS
enables data input D22 and a low (L) level on the Al input enables 16
i CDIP-16
data input D21. _ _ _ Courm MC10134L
Any change on the data input will be reflected at the outputs while] CASE 620 AWLYYWW
the clock is low. The outputs are latched on the positive transition of OoOoooood
the clock. While the clock is in the high state, a change in the !
information present at the data inputs will not affect the output 16
information. , PDIP-16
e Pp =225 mW typ/pkg (No Load) ]'W g ESUEFEL)Q i xﬁﬁ\?&m
* tpd=3.0ns typ 1
* ty, tf = 2.5 ns typ (20%—80%) 1
LOGIC DIAGRAM y !
PLCC-20
Q 1]
A0 6 -5[; Veer=PINL FNSUFFIX g 0134
Voo =PIN 16 > CASE 775 g AwLYYww f
AL 1 _;[I VEg =PIN8 o
DIl 4 :D—L ) o
Q A = Assembly Location
WL = Wafer Lot
D12 5 tD YY = Year
CEO 10 WW = Work Week
o 7 T J 3 Q
C
I - 15 Q2
CEl 9 :D Q TRUTH TABLE
b2l 13 E ) c A0 | DL | D12 | Opet
L L L X L
i >J 14 Q2 L L H X H
D22 12 L H X L L
DIP PIN ASSIGNMENT h )H< i Q QH
g — n
Veer [t [ ] veer C=Cg+Cc
ot []2 5[] Q
_ u _
QL |: 3 :l Q2 ORDERING INFORMATION
pit [ |4 13[ ] p21 - —
D12 |: 5 12 :l 022 Device Package Shipping
n [ ul ] A MC10134L CDIP-16 25 Units / Rail
cc []7 0[] ceo MC10134P PDIP-16 25 Units / Rail
v 8 9 CE1
ee [] ] MC10134FN PLCC-20 46 Units / Ralil

Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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ELECTRICAL CHARACTERISTICS

MC10134

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 60 55 60 mAdc
Input Current linH 4 460 290 290 pAdC
5 460 290 290
6 425 265 265
7 460 290 290
10 425 265 265
linL 4* 0.5 0.5 0.3 HAdc
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic O VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
2 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay Data t4+2+ 2 1.0 3.5 1.0 3.3 1.0 3.6
Clock | t10-2+ 2 1.0 6.0 1.0 5.7 1.0 6.3
Select | te+2+ 2 1.0 4.8 1.0 4.6 1.0 5.0
Setup Time Data | tsetup 2 25 25 25
Select | tsetup 2 35 35 35
Hold Time Data thold 2 15 15 15
Select thold 2 1.0 1.0 1.0
Rise Time (20 to 80%) to+ 2 15 3.7 15 35 15 3.8
Fall Time (20 to 80%) to_ 2 15 3.7 15 35 15 3.8

* All other inputs tested in the same manner.
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MC10134

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 1,16
Input Current linH 4 4 8 1,16
5 5 8 1,16
6 6 8 1,16
7 7
10 10
linL 4* 4 8 1,16
Output Voltage Logic 1 VOH 2 4 6,7,10 8 1,16
2 5,6 7,10 8 1,16
Output Voltage Logic 0 VoL 2 4,6,7,10 8 1,16
2 6 5,7,10 8 1,16
Threshold Voltage Logicl | VoHA 2 6,7,10 4 8 1,16
2 6 7,10 5 8 1,16
Threshold Voltage LogicO | VoLa 2 6,7,10 4 8 1,16
2 6 7,10 5 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay Data t4+2+ 2 6,7,10 4 2 8 1,16
Clock | t10-2+ 2 4 7 10 2 8 1,16
Select | tg+2+ 2 5 7,10 6 2 8 1,16
Setup Time Data | tsetup 2 6,7 4,10 2 8 1,16
Select tse[up 2 5 7,11 6,10 2 8 1, 16
Hold Time Data thold 2 6,7 4,10 2 8 1,16
Select | tholg 2 5 7,11 6,10 2 8 1,16
Rise Time (20 to 80%) to4 2 6,7,10 4 2 8 1,16
Fall Time (20 to 80%) to_ 2 6,7,10 4 2 8 1,16

* All other inputs tested in the same manner.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10135

Dual J-K Master-Slave
Flip-Flop

The MC10135 is a dual master—slave dc coupled J—K flip—flop.
Asynchro— nous set (S) and reset (R) are provided. The set and reset ON Semiconductor
inputs override the clock.

A common clock is provided with separatekJinputs. When the http://onsemi.com
clock is static, the-K inputs do not effect the output.

The output states of the flip—flop change on the positive transition of MARKING
the clock. DIAGRAMS
* Pp =280 mW typ/pkg (No Load) 16

- CDIP-16 F:'-D-D-D-D-D-Dﬂ
fTog= 140 MHz typ L SUFFIX MC10135L
CASE 620 AWLYYWW

tpd=3.0 ns typ

- 0h_2N0, [
* tr, tf = 2.5 ns typ (20%—80%) 1
DIP PIN ASSIGNMENT LOGIC DIAGRAM 16
S1 5 PDIP-16
U y b SUFFIX MC10135P
Veel |: 1 16 :| Veez 7 _: QIp— 2 CASE 648 o AWLYYWW
ot [ |2 5] ] @ Ko —™ e 1
al[]s uw[e@ R M| :
o . i h
" |: ’ . :l " 52 12 FFI’\ILgSFIZ:?X E 10135 ;
st [ ]s [ ] s 4 B> CASE 775 g AWLYYWW B
o _ 10 [ QM 15
KL [ ]s ul ] ke N oo
_ _ K2 11 ——] Q2 1
I |: 7 10 :l 2 ! A = Assembly Location
VEE |: 8 9 :l 1 R2 13 \\/{V\I{. f\\/{\gfrer Lot
Vcc1=PIN1 B
Pin assignment is for Dual-in-Line Package. Vcc2 =PIN16 WW = Work Week
For PLCC pin assignment, see the Pin Conversion VEE=PIN8
Tables on page 18.
ORDERING INFORMATION
Device Package Shipping
R-S TRUTH TABLE CLOCK J-K TRUTH TABLE* MC10135L CDIP-16 25 Units / Rail
R S Qn+l j R Qn+1
— MC10135P PDIP-16 25 Units / Rail
L L Qn L L Qn
L H H H L L MC10135FN PLCC-20 46 Units / Ralil
H L L L H H
H H N.D. H H Qn
N.D. = Not Defined *Qutput states change on positive
transition of clock for J-K input
condition present.
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MC10135

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current I 8 75 54 68 75 mAdc
Input Current linH 6,7,9,10,11 425 265 265 pAdC
4,5,12,13 620 390 390
linL 4,5,6,7,9, 0.5 0.5 0.3 HAdc
10,11,12,13 0.5 0.5 0.3
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | -0.700 Vdc
2(3) -1.060 | —0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 | Vdc
3(3) -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage Logic1 | VoHA 2 -1.080 —-0.980 -0.910 Vdc
2(4) -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 3 -1.655 -1.630 -1.595 | Vdc
3(4) -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Clock Input
Propagation Delay | tg+2+ 2 1.8 5.0 1.8 3.0 4.5 1.8 4.6
t9+2— 2 1.8 5.0 1.8 3.0 45 1.8 4.6
Rise Time (20t0 80%) | to+, t3+ 2,3 11 4.8 1.1 2.0 45 1.1 4.7
Fall Time (20 to 80%) | to_, t3— 2,3 1.1 4.8 1.1 2.0 45 1.1 4.7
Set Input ns
Propagation Delay | t5+2+ 2 1.8 5.6 1.8 3.0 5.0 1.8 5.2
t12+15+ 15 1.8 5.6 18 3.0 5.0 5.2
t5+3— 3 1.8 5.6 1.8 3.0 5.0 5.2
t12+14— 14 1.8 5.6 1.8 3.0 5.0 5.2
Reset Input ns
Propagation Delay tg+o— 2 1.8 5.6 1.8 3.0 5.0 1.8 5.2
t4+3— 3 1.8 5.6 1.8 3.0 5.0 1.8 5.2
t13+15— 15 1.8 5.6 1.8 3.0 5.0 1.8 5.2
t13+14+ 14 1.8 5.6 1.8 3.0 5.0 1.8 5.2
Setup Time tsetup 7 25 25 1.0 25 ns
Hold Time thold 7 1.5 1.5 1.0 25 ns
Toggle Frequency (Max) ftog 2 125 125 140 125 MHz

1. Individually test each input; apply ViHmax to pin under test.
2. Individually test each input; apply V|_min to pin under test.

_ —V
3. Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHmax
~ Vitmin

. — . —V,
4. Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHAmax
~ ViLAmin
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MC10135

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | Viimax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —1.890 -1.205 -1.500 -5.2
+25°C —-0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmin VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 6,7,9,10,11 Note 1. 8 1,16
4,512,13 Note 1. 8 1,16
linL 456,79, Note 2. 8 1,16
10,11,12,13 Note 2. 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
2(3) 6 8 1,16
Output Voltage Logic 0 VoL 3 5 8 1,16
3(3) 6 8 1,16
Threshold Voltage Logicl | VoHA 2 5 8 1,16
2(4) 6 8 1,16
Threshold Voltage LogicO | VoLa 3 5 8 1,16
3(4) 6 8 1,16
Switching Times (50Q Load)
Clock Input Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay | tg+2+ 2 9 2 8 1,16
tg+2— 2 9 2 8 1,16
Rise Time (20 to 80%) | to4, t3+ 2,3 9 2,3 8 1,16
Fall Time (20t0 80%) | to_, t3— 2,3 9 2,3 8 1,16
Set Input
Propagation Delay | t5+2+ 2 5 2 8 1,16
t12+15+ 15 12 15 8 1,16
t5+3— 3 5 3 8 1,16
t12+14— 14 12 14 8 1,16
Reset Input
Propagation Delay | tg+2— 2 4 2 8 1,16
t4+3— 3 4 3 8 1,16
t13+15— 15 13 15 8 1,16
t13+14+ 14 13 14 8 1,16
Setup Time tsetup 7 6,9 2 8 1,16
Hold Time thold 7 6,9 2 8 1,16
Toggle Frequency (Max) ftog 2 9 2 8 1,16
1. Individually test each input; apply ViHmax to pin under test.
2. Individually test each input; apply V|_min to pin under test.
. —= . -V
3. Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHmax
~ ViLmin
. —= . -V
4. Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHAmax
— ViLAmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10136

Universal Hexadecimal

Counter

The MC10136 is a high speed synchronous counter that can count

up, count down, preset, or stop count at frequencies exceeding 100
MHz. The flexibility of this device allows the designer to use one basic
counter for most applications, and the synchronous count feature

ON Semiconductor
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makes the MC10136 suitable for either computers or instrumentation.

FUNCTION TABLE

18.

S2

Three control lines (S1, S2, and Carry dletermine the operation MARKING
mode of the counter. Lines S1 and S2 determine one of four DIAGRAMS
operations; preset (program), increment (count up), decrement (count 16
down), or hold (stop count). Note that in the preset mode a clock pulse CDIP-16
is necessary to load the counter, and the information present on t L SUFFIX 2"\/‘\?&\%3\?\'&
data inputs (DO, D1, D2, and D3) will be entered into the counter. CASE 620 OO OO
Carry Outgoes low on the terminal count, or when the counter is being 1
preset. 16

This device is not designed for use with gated clocks. Control is via

PDIP-1
S1and S2. \,m’ . SUFF& MC10136P
* Pp =625 mW typ/pkg (No Load) CASE64g Lo AWLYYWW
d fCOUﬂt: 150 MHz typ 1
* tpd=3.3 ns typ (C-Q) L
* 7.0nstyp (C-Gup PLCC-20 T
e 50nst n-C FN SUFFIX g il
yp (Gn-Coud M CASE775  JAWLYywwp
DIP PIN ASSIGNMENT oo
(O
veer [ 1 16 | veer A = Assembly Location
WL = Wafer Lot
2 1
Q |: 2 1 :l Q YY = Year
@[ ]s 14 | Qo WW = Work Week
Cout || 4 13| ] cLock
3 [ |5 12| ] Do ORDERING INFORMATION
D2 |: 6 1 :l D1 Device Package Shipping
s2 []7 [ ] G MC10136L CDIP-16 | 25 Units/Ralil
Vee || 8 9| | st
MC10136P PDIP-16 25 Units / Rail
Pin assignment is for Dual-in—Line Package. MC10136FN PLCC-20 46 Units / Rail
For PLCC pin assignment, see the Pin Conversion Tables on page

Operating Mode

Preset (Program)

Increment (Count Up)

Hold Count

Decrement (Count Down)

Hold Count

<|z|- ||~ [<|S)

IT|IT| |||

T|r|r |||

Hold (Stop Count)
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MC10136

LOGIC DIAGRAM

S19
| > [ >
s2 7
Carry In ®
10 O
oil-¢ T @le ; B9
{7 —T
- T
T T

o
|
g
|
|

>
>
[>

@ - - @

Vce1=PIN1
Vcc2 =PIN 16

VEE=PIN8

12 DO 14 Q0 11 D1 15 Q1 6 D2 2 Q2 5 D3 3 4 Carry Out
NOTE: Flip-flops will toggle when all T inputs are low.
SEQUENTIAL TRUTH TABLE*
INPUTS OUTPUTS
Carry | Clock Carry
S1|s2 |Do | D1 |D2 | D3 in o Q0 | Q1 | Q2 | Q3| Out
L L L L H H X H L L H H L
L H X X X X L H H L H H H
L H X X X X L H L H H H H
L H X X X X L H H H H H L
LHT X[ XXX H L HTHT]HTH H
LlH | x| x|[x]x H H H|H]|H]|H H
HlH | x| x| x| x X H H|H]|H]H H
L L H H L L X H H H L L L
H L X X X X L H L H L L H
H L X X X X L H H L L L H
H L X X X X L H L L L L L
H L X X X X L H H H H H H

* Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
** A clock H is defined as a clock input transition from a low to a high logic level.
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MC10136

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current I 8 138 100 125 138 mAdc
Input Current linH 5,6,11,12 350 220 220 pAdC
7 425 265 265
9,10 390 245 245
13 460 290 290
linL All 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 14 2) -1.060 | —0.890 | —0.960 —-0.810 | —-0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 14 2) -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage Logic 1 VOHA 14 2) -1.080 —0.980 -0.910 Vdc
Threshold Voltage Logic 0 VoLA 14 (2) -1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay Clock Input t13+14+ 14 0.8 4.8 1.0 3.3 4.5 1.4 5.0
t13+14— 14 0.8 4.8 1.0 3.3 4.5 1.4 5.0
113+4+ 4 2.0 10.9 2.5 7.0 10.5 2.4 11.5
t13+4— 4 2.0 10.9 2.5 7.0 10.5 24 11.5
Carry In to Carry Out t10-4— 4@3) 1.6 7.4 1.6 5.0 6.9 1.9 7.5
110+4+ 4 1.6 7.4 1.6 5.0 6.9 1.9 7.5
Setup Time Data Inputs | t12+13+ 14 35 35 35
11213+ 14 35 35 35
Select Inputs t9+13+ 14 6.0 6.0 6.0
t7+13+ 14 6.0 6.0 6.0
Carry Inlnput | t10-13+ 14 25 25 3.0
t110+13+ 14 15 15 15
Hold Time Data Inputs | t13+12+ 14 0 0 0
t13+12— 14 0 0 0
Select Inputs t13+9+ 14 -1.0 -1.0 -1.0
113+7+ 14 -1.0 -1.0 -1.0
Carry InIlnput | t13+10— 14 0 0 0
t13+10+ 14 0 0 0
Counting Frequency feountup 14 125 125 150 125 MHz
fcountdown 14 125 125 150 125
Rise Time (20 to 80%) t4+ 4 0.9 3.3 11 2.0 3.3 11 35 ns
t14+ 14 0.9 3.3 1.1 2.0 3.3 1.1 35
Fall Time (20 to 80%) tg— 4 0.9 3.3 1.1 2.0 3.3 11 3.5
t14— 14 0.9 3.3 1.1 2.0 3.3 11 35

Individually test each input; apply V|_min to pin under test.

Measure output after clock pulse v - VIH appears at clock input (Pin 13).
IL

Before test set all Q outputs to a logic high.

To preserve reliable performance, the MC10136 (plastic packaged device only) is to be operated in ambient temperatures above 70°C only
when 500Ifpm blown air or equivalent heat sinking is provided.

P NP
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MC10136

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 5,6,11,12 | 5,6,11,12 8 1,16
7 7 8 1,16
9,10 9,10 8 1,16
13 13 8 1,16
linL All Note 1. 8 1,16
Output Voltage Logic 1 VOH 14 (2) 12 7,9 8 1,16
Output Voltage Logic 0 VoL 14 (2) 7,9 8 1,16
Threshold Voltage Logic 1 VOHA 14 (2) 7,9 12 8 1,16
Threshold Voltage Logic 0 VoLA 14 (2) 7,9 12 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay Clock Input | t13+14+ 14 12 13 14 8 1,16
t13+14— 14 13 14 8 1,16
t13+44+ 4 7 13 4 8 1,16
t1344— 4 7 13 4 8 1,16
Carry In to Carry Out t10-4— 4(3) 7 13 10 4 8 1,16
t110+4+ 4 7 13 10 4 8 1,16
Setup Time Data Inputs | t12+13+ 14 7,9 12,13 14 8 1,16
t12-13+ 14 7,9 12,13 14 8 1,16
Select Inputs t9+13+ 14 9,13 14 8 1,16
t7+13+ 14 7,13 14 8 1,16
Carry In Inputs | t10-13+ 14 7 9 10,13 14 8 1,16
t10+13+ 14 7 9 10,13 14 8 1,16
Hold Time Data Inputs | t13+12+ 14 7,9 12,13 14 8 1,16
t13+12— 14 7,9 12,13 14 8 1,16
Select Inputs t13+9+ 14 9,13 14 8 1,16
t1347+ 14 7,13 14 8 1,16
Carry InInputs |  t13+10— 14 7 9 10,13 14 8 1,16
t13+10+ 14 7 10, 13 14 8 1,16
Counting Frequency feountup 14 7 13 14 8 1,16
fcountdown 14 9 13 14 8 1, 16
Rise Time (20 to 80%) t4+ 4 7 13 4 8 1,16
t14+ 14 7 13 14 8 1,16
Fall Time (20 to 80%) tg4— 4 7 13 4 8 1,16
t14— 14 7 13 14 8 1,16
1. Individually test each input; apply V|_min to pin under test.
2. Measure output after clock pulse VIL_/_ VIH appears at clock input (Pin 13).
3. Before test set all Q outputs to a logic high.
4. To preserve reliable performance, the MC10136 (plastic packaged device only) is to be operated in ambient temperatures above 70°C only

when 500Ifpm blown air or equivalent heat sinking is provided.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10136

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

VIN Vee1=Vee2=+20VDC  voyr
NOTE: )¢
tsetyp is the minimum time before the positive COAX | COAX
transition of the clock pulse (C) that information must BUF S | D OLuF
be present at the input D or S. = =
thold is the minimum time after the positive tran- 1 |_’—| 16
sition' of the clock pulse .(C) that information must o—{CN Q0l—o
remain unchanged at the input D or S. o c
INPUT PULSE o—]pg Qf—o
T+=T-=2.0£0.2NS o—D1
CLOCK
(20 TO 80%) NPUT &—&——o I, P> o
A1V L TPout
Clock o—s2 Coutt—o
+0.31V g
0.1pF
Q Output ﬂ,: H
(o]
VEg=-3.2VDC

+111V

\— +0.31V

50-ohm
cated in

All input

DorS

tsetup H tsetup L

termination to ground lo-
each scope channel input.

and output cables to the

scope are equal lengths of 50-ohm

able. Wire length should be

Q coaxial ¢
/ \ < 1/4inch from TPjy to input pin and

TPOUt to

output pin.

Unused outputs are connected to a
50-ohm resistor to ground.

CARRY IN  SET UP AND HOLD TIMES

Carryin

tset(L) thold (L) | fset(N)  thold (N)
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MC10136

APPLICATIONS INFORMATION

To provide more than four bits of counting capability = The MC10136 may also be used as a programmable
several MC10136 counters may be cascaded. The Carry Irtounter. The configuration of Figure 3 requires no additional
input overrides the clock when the counter is either in the gates, although maximum frequency is limited to about 50
increment mode or the decrement mode of operation. ThisMHz. The divider modulus is equal to the program input
input allows several devices to be cascaded in a fullyplus one (M =N + 1), therefore, the counter will divide by
synchronous multistage counter as illustrated in Figure 1.a modulus varying from 1 to 16.

The carry is advanced between stages as shown with no A second programmable configuration is also illustrated
external gating. The Carry bf the first device may be left  in Figure 4. A pulse swallowing technique is used to speed
open. The system clock is common to all devices. the counter operation up to 110 MHz typically. The divider

The various operational modes of the counter make itmodulus for this figure is equal to the program input (M =
useful for a wide variety of applications. If used with MECL N). The minimum modulus is 2 because of the pulse
IIl devices, prescalers with input toggle frequencies in swallowing technique, and the modulus may vary from 2 to
excess of 300 MHz are possible. Figure 2 shows such al5. This programmable configuration requires an additional
prescaler using the MC10136 and MC1670. Use of thegate, such asl/pMC10109 and a flip-flop such as
MC10231 in place of the MC1670 permits 200 MHz 1/pMC10131.

operation.
Figure 1. 12 BIT SYNCHRONOUS COUNTER Figure 2. 300 MHz PRESCALER
LSB MSB
I | 1 1 1 I | Logic High
7Q0 Q1 Q2 93 7Q0 QL Q2 93 7Q0 Q1 Q2 Q3 MC10136
~—1Cn Cout Cin Cout Cin
S1
| — S2
D Q C
C C c Q3
Input —~C |
Frequency Input Frequency
Q— 2
System MC1670
Clock —® et
NOTE: S1 and S2 are set either for increment or decrement operation.
Figure 3. 50 MHz PROGRAMMABLE COUNTER Figure 4. 100 MHz PROGRAMMABLE COUNTER
Program Input
I I |
Program Input fin C D0 D1 Dz D3
I —1s2  MC10136
f, ¢ D0 D1 D2 D3 |
" = SI Q0 Q2 @3
Slzn Cou[ fOUI
S1
D Q fout
1/2MC10109 1/2MC10131
1 iy =
out Program Input + 1 c Q
2 fmax £'50 MHz Typ.
3 Divide Ratio is from 1 to 16.

fin
Program Input
2 fmax 0110 MHz Typ.

1 fout =

3 Divide Ratio is from 2 to 15.
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MC10137

Universal Decade Counter

The MC10137 is a high speed synchronous counter that can count
up, down, preset, or stop count at frequencies exceeding 100 MHz.
The flexibility of this device allows the designer to use one basic
counter for most applications. The synchronous count feature makes
the MC10137 suitable for either computers or instrumentation.

Three control lines (S1, S2, and Carry dietermine the operation
mode of the counter. Lines S1 and S2 determine one of four
operations; preset (program), increment (count up), decrement (count
down), or hold (stop count). Note that in the preset mode a clock pulse
is necessary to load the counter, and the information present on the
data inputs (DO, D1, D2, and D3) will be entered into the counter.
Carry Outgoes low on the terminal count. The Carry ©utthe
MC10137 is partially decoded from Q1 and Q2 directly, so in the
preset mode the condition of the Carry @fier the Clock’s positive
excursion will depend on the condition of Q1 and/or Q2. The counter

changes state only on the positive going edge of the clock. Any otherﬂ,

input may change at any time except during the positive transition of\ﬁ
the clock. The sequence for counting out of improper states is as
shown in the State Diagrams.

* Pp =625 mW typ/pkg (No Load)
¢ fcount= 150 MHz typ

* tpd=3.3 nstyp (C-Q)

e =7.0nstyp (C—gut

* =5.0 ns typ (G—Coud)

STATE DIAGRAMS

COUNT UP

L

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS
16
CDIP-16 F:‘-D-D-D-D-D-Dﬂ
L SUEFIX MC10137L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-1
6 MC10137P
P SUFFIX AWLY YW
CASE 648 o
1
1
PLCC-20 0 ]
g 1]
FN SUFFIX g 10137 g
CASE 775 E AWLYYWW ;
A = Assembly Location

WL = Wafer Lot
YY =Year

WW = Work Week

FUNCTION SELECT TABLE

S1 S2 Operating Mode
L L Preset (Program)
L H Increment (Count Up)
H L Decrement (Count Down)
H H Hold (Stop Count)
DIP PIN ASSIGNMENT
U/
Veer L1 161 veen
2 []2 Bl @
3 []3 147 qo ORDERING INFORMATION
Cour []4 Bl]c Device Package Shipping
D3 []5 2] po
D2 |: 6 11 :l D1 MC10137L CDIP-16 25 Units / Rail
s2 L7 ol oy MC10137P PDIP-16 25 Units / Rail
VEE |: 8 9 :l S1
o - — MC10137FN PLCC—20 46 Units / Ralil
Pin assignment is for Dual-in—-Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

0 Semiconductor Components Industries, LLC, 2000 324
March, 2000 — Rev. 6

Publication Order Number:

MC10137/D




MC10137

LOGIC DIAGRAM

s1 9 ®

527—'>
ry

>

10
Carry In

> -

51

<l

L

| <<l —|

g
Iw
o

bl
68
|
[
| [
— i
el Ol
= =
L |
s e [N
o] <
o

13 —D O
Clock

>

%}D

Vcc1=PIN1
Vcc2=PIN 16
VEg =PIN8
12 DO 14 Q0 11 D1 15 Q1 6 D2 2Q2 5 D3 3Q3 4 CamyOut
NOTE: Flip—flops will toggle when all T inputs are low.
SEQUENTIAL TRUTH TABLE*
INPUTS OUTPUTS
Carry Clock Carry
s1|s2|po|D1|D2 | D3 in ok Q0 | 01|02 ]| 03| Ou
L L H H H L X H H H H L H
L H X X X X L H L L L H H
L H X X X X L H H L L H L
L H X X X X L H L L L L H
L H X X X X L H H L L L H
L H X X X X H L H L L L H
L H X X X X H H H L L L H
H H X X X X X H H L L L H
L L H H L L X H H H L L H
H L X X X X L H L H L L H
H L X X X X L H H L L L H
H L X X X X L H L L L L L

* Truth table shows logic states assuming inputs vary in sequence shown from top to bottom.
** A clock H is defined as a clock input transition from a low to a high logic level.
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ELECTRICAL CHARACTERISTICS

MC10137

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current I 8 165 120 150 165 mAdc
Input Current linH 5,6,11,12 350 220 220 pAdC
7 425 265 265
9,10 390 245 245
13 460 290 290
linL All 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 14 2) -1.060 | —0.890 | —0.960 —-0.810 | —-0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 14 2) -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage Logic 1 VOHA 14 2) -1.080 —0.980 -0.910 Vdc
Threshold Voltage Logic 0 VoLA 14 (2) -1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay Clock Input t13+14+ 14 0.8 4.8 1.0 3.3 4.5 1.1 5.0
t13+14— 14 0.8 4.8 1.0 3.3 4.5 11 5.0
113+4+ 4 2.0 10.9 2.5 7.0 10.5 2.4 11.5
t13+4— 4 2.0 10.9 2.5 7.0 10.5 24 11.5
Carry In to Carry Out t10-4— 4@3) 1.6 7.4 1.6 5.0 6.9 1.9 7.5
110+4+ 4 1.6 7.4 1.6 5.0 6.9 1.9 7.5
Setup Time Data Inputs | t12+13+ 14 35 35 35
11213+ 14 35 35 35
Select Inputs t9+13+ 14 7.5 7.5 7.5
t7+13+ 14 7.5 7.5 75
Carry Inlnput | t10-13+ 14 4.5 3.7 4.5
t13+10+ 14 -1.0 -1.0 -1.0
Hold Time Data Inputs | t13+12+ 14 0 0 0
t13+12— 14 0 0 0
Select Inputs t13+9+ 14 -2.5 -2.5 -2.5
113+7+ 14 -2.5 -2.5 -25
Carry InIlnput | t13+10— 14 -1.6 -1.6 -1.6
t10+13+ 14 4.0 3.1 4.0
Counting Frequency feountup 14 125 125 150 125 MHz
fcountdown 14 125 125 150 125
Rise Time (20 to 80%) t4+ 4 0.9 3.3 11 2.0 3.3 11 35 ns
t14+ 14 0.9 3.3 1.1 2.0 3.3 1.1 35
Fall Time (20 to 80%) tg— 4 0.9 3.3 1.1 2.0 3.3 11 3.5
t14— 14 0.9 3.3 1.1 2.0 3.3 11 35

1. Individually apply V|_min to pin under test.
2. Measure output after clock pulse N - ViH appears at clock input (Pin 13).
IL

3. Before test set Q1 and Q2 outputs to a logic low.
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MC10137

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE

-30°C | -0.890 —-1.890 -1.205 -1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 -1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 5,6,11,12 | 5,6,11,12 8 1,16
7 7 8 1,16
9,10 9,10 8 1,16
13 13 8 1,16
linL All Note 1. 8 1,16
Output Voltage Logic 1 VOH 14 (2) 12 7,9 8 1,16
Output Voltage Logic 0 VoL 14 (2) 7,9 8 1,16
Threshold Voltage Logic 1 VOHA 14 (2) 7,9 12 8 1,16
Threshold Voltage Logic 0 VoLA 14 (2) 7,9 12 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay Clock Input | t13+14+ 14 12 13 14 8 1,16
t13+14— 14 13 14 8 1,16
t13+4+ 4 7 13 4 8 1,16
t1344— 4 7 13 4 8 1,16
Carry In to Carry Out t10-4— 4(3) 7 13 10 4 8 1,16
t110+4+ 4 7 13 10 4 8 1,16
Setup Time Data Inputs | t12+13+ 14 7,9 12,13 14 8 1,16
t12-13+ 14 7,9 12,13 14 8 1,16
Select Inputs t9+13+ 14 9,13 14 8 1,16
t7+13+ 14 7,13 14 8 1,16
Carry In Inputs | t10-13+ 14 7 9 10,13 14 8 1,16
t13+10+ 14 7 9 10,13 14 8 1,16
Hold Time Data Inputs | t13+12+ 14 7,9 12,13 14 8 1,16
t13+12— 14 7,9 12,13 14 8 1,16
Select Inputs t13+9+ 14 9,13 14 8 1,16
t13+7+ 14 7,13 14 8 1,16
Carry In Inputs |  t13+10- 14 7 9 10,13 14 8 1,16
t10+13+ 14 7 9 10, 13 14 8 1,16
Counting Frequency feountup 14 7 13 14 8 1,16
fcountdown 14 9 13 14 8 1, 16
Rise Time (20 to 80%) tq+ 4 7 13 4 8 1,16
t14+ 14 7 13 14 8 1,16
Fall Time (20 to 80%) tg4— 4 7 13 4 8 1,16
t14— 14 7 13 14 8 1,16

1. Individually test each input; apply V|_min to pin under test.
2. Measure output after clock pulse VIL_/_ VIH appears at clock input (Pin 13).

3. Before test set all Q outputs to a logic high.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10137

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

I I
I

I

| (a

| (©)

I
I I
I I
d
Vin

NOTE:
tsetyp is the minimum time before the positive
transition of the clock pulse (C) that information must Coax
be present at the input D or S.
thold is the minimum time after the positive
transition of the clock pulse (C) that information must
remain unchanged at the input D or S.
Input Pulse
t+=t-=2.0+0.2ns
(20 to 80%)
Clock Input \

A1V Pin
\_ +0.31V
lc+Q-
80%
Q Output B 2822
. tQ+ tQ_

ILI

DorS

< fsetup H < fsetup L

\

-

/s \ / \_
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(a) is the minimum time to wait after the
counter has been enabled to clock it.

(b) is the minimum time before the counter
has been disabled that it may be clocked.

(c) is the minimum time before the counter
is enabled that a clock pulse may be
applied with no effect on the state of the
counter.

(d) is the minimum time to wait after the
counter is disabled that a clock pulse may
be applied with no effect in the state of the
counter.

(b) and (c) may be negative numbers.

Vel = Ve =+2.0 Vde

Coax

Vout

TPout

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be
< 1/4inch from TPj, to input pin and

TPqyt to output pin.

Unused outputs are connected to a

50-ohm resistor to ground.



MC10138

Bi-Quinary Counter

The MC10138 is a four hit counter capable of divide by two, five, or
ten functions. It is composed of four set-reset master—slave flip—flops.
Clock inputs trigger on the positive going edge of the clock pulse. ON Semiconductor

Set or reset input override the clock, allowing asynchronous “set” or
“clear.” Individual set and common reset inputs are provided, as well
as complementary outputs for the first and fourth bits.

* Pp =370 mW typ/pkg (No Load)

http://onsemi.com

MARKING
o f =150 MHz t
tog yp DIAGRAMS
* tr, tf = 2.5 ns typ (20%—80%) 16
CDIP-16
LOGIC DIAGRAM L SUFFIX MC10138L
AWLYYWW
CASE 620
S0 0 s1 1 s2 2 s3 3
u 15Q 10 13Q 6 4Q 5 zQ IfUUUUUUU
16
PDIP-16
b1 oM DI Q[ L1D1 Q- b1 o CASE 648 o AWLYYWW
Q D2 Q ——Cl Q D2 Q 1
12
—Ccl QO —c2 Q —c2 Q 2 Q- 1
Clock R R R |_ R
PLCC-20 g 4
g 1]
? | ° FNSUFFIX 4 10188
Rese s case77s  JAwLYvww g
1 Q ! 3 Q3
Vce1=PIN 1 Vo2 =PIN 16; VEE = PIN 8 ToTTD
DIP PIN ASSIGNMENT A = Assembly Location
o -yt
V V -
cC1 |: ! 16 :l cc2 WW = Work Week
s [ ]2 5] ] Qo
@[3 1l ] ORDERING INFORMATION
2 4 13 1 . L
Q |: :l Q Device Package Shipping
S3 5 12 C1
|: :l MC10138L CDIP-16 25 Units / Rail
s2 [ ]s 1nl ] so
MC10138P PDIP-16 25 Units / Rail
c2 [ |7 | ] st
VEE |: 8 9 :l RESET MC10138FN PLCC-20 46 Units / Rall
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 329 Publication Order Number:

March, 2000 — Rev. 6 MC10138/D



MC10138

COUNTER TRUTH TABLES

BI-QUINARY BCD
(Clock connected to C2 (Clock connected to C1

and Q3 connected to C1) and QO connected to C2)
COUNT | Q1 | Q2 | Q3 | QO COUNT | Q0 | Q1 | Q2 | Q3
0 L L L L 0 L L L L
1 H L L L 1 H L L L
2 L H L L 2 L H L L
3 H H L L 3 H H L L
4 L L H L 4 L L H L
5 L L L H 5 H L H L
6 H L L H 6 L H H L
7 L x| |H 7 H|H]|H]|L
8 H H L H 8 L L L H
9 L L H H 9 H L L H

COUNTER STATE DIAGRAM — POSITIVE LOGIC

CLOCK CONNECTED TO C2 Q0 CONNECTED TO C2

D2 02000
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ELECTRICAL CHARACTERISTICS

MC10138

Test Limits
Pin o, ° o
Under -30°C +25°C +85°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Cur- IE 8 97 70 88 97 mAdc
rent
Input Current linH 12 350 220 220 pAdc
5,6,10,11 390 245 245
7 460 290 290
9 650 410
linL All 0.5 0.5 0.3 HAdc
Output Voltage Logic 1 VOH 3,14 3) -1.060 | —-0.890 | —0.960 —-0.810 | -0.890 | -0.700 Vdc
2,4,13,15@2) | —1.060 | —0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 3,14 (2) -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2,4,13,15@3) | -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage Logicl | VoHa | 2.4.13,15(2) | —1.080 —-0.980 -0.910 Vdc
3,14 3) -1.080 —0.980 -0.910
13,15 2) -1.080 —0.980 -0.910
Threshold Voltage Logic0 | VoLaA 2,4,13,15@3) -1.655 -1.630 -1.595 Vdc
3,14 (2) -1.655 -1.630 -1.595
13,15@3) -1.655 -1.630 -1.595
Switching Times (50Q ns
Load)
Propagation Clock Delays | t12+15+ 15 1.4 5.0 15 35 4.8 15 5.3
Delay t12+14+ 14 14 5.0 15 35 4.8 15 5.3
t7+13+ 13 14 5.2 15 35 5.0 15 55
t7+4+ 4 1.4 5.2 15 35 5.0 15 5.5
t7+2+ 2 14 5.2 15 35 5.0 15 55
t743+ 3 14 5.2 15 35 5.0 15 5.5
t12415— 15 14 5.0 15 35 4.8 15 5.3
t12+14— 14 1.4 5.0 15 35 4.8 15 5.3
t7413— 13 14 5.2 15 35 5.0 15 55
t74+4— 4 14 5.2 15 35 5.0 15 55
t740- 2 14 5.2 15 35 5.0 15 5.5
t743— 3 1.4 5.2 15 35 5.0 15 55
Set Delay t11+15+ 15 1.4 52 15 5.0 15 55
t11+14— 14 14 5.2 15 5.0 15 55
Reset Delay t9+14+ 14 1.4 5.2 15 5.0 15 55
t9+15— 15 14 5.2 15 5.0 15 55
Rise Time (20 to 80%) t14+ 14 11 4.7 1.1 25 4.5 1.1 5.0
t15+ 15 1.1 4.7 11 25 45 1.1 5.0
Fall Time (20 to 80%) t14— 14 1.1 4.7 1.1 25 45 1.1 5.0
t15— 15 1.1 4.7 11 25 45 11 5.0
Counting Frequency fcount 2 125 125 150 125 MHz
15 125 125 150 125
1. Individually test each input; apply V||_min to pin under test.
2. Set all four flip—flops by applying pulse I | IHmax 44 hins 5, 6, 10, and 11 prior to applying test voltage indicated.
~ ViLmin
—V
3. Reset all four flip—flops by applying pulse _I_l_ Hmax ¢, pin 9 prior to applying test voltage indicated.
~ ViLmin
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ELECTRICAL CHARACTERISTICS (continued)

MC10138

NOTE: Each MECL 10,000 series circuit has TEST VOLTAGE VALUES (Volts)
been designed to meet the dc specifications
shown in the test table, after thermal . .
equilibrium has been established. The circuit @ Test Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
is in a test socket or mounted on a printed o
circuit board and transverse air flow greater -30°C —-0.890 -1.890 -1.205 -1.500 -5.2
than 500 linear fpm is maintained. Outputs are
terminated through a 50—ohm resistor to —2.0 +25°C -0.810 -1.850 -1.105 -1.475 -5.2
volts. Test procedures are shown for only one
ate. The other gates are tested in the same °
T et g +85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Veo)
Characteristic Symbol Test ViHmax ViLmin Vigamin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 9 8 1,16
Input Current linH 12 12 8 1,16
5,6,10,11 5,6,10,11 8 1,16
7 7 8 1,16
9 9 8 1,16
linL All Note 1. 8 1,16
Output Voltage Logic 1 VOH 3,14 @3) 9 8 1,16
2,4,13,152) | 5,6,10,11 8 1,16
Output Voltage Logic 0 VoL 3,14 (2) 5,6,10,11 8 1,16
2,4,13,15@3) 9 8 1,16
Threshold Voltage Logicl | VonHa |24.13,15(2) 5,6,10,11 8 1,16
3,14 3) 9 8 1,16
13,15 2) 7,12 8 1,16
Threshold Voltage LogicO | VoLa 2,4,13,15(@3) 5,6,10,11 8 1,16
3,14 2) 9 8 1,16
13,15@3,) 7,12 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay Clock Delays | t12+15+ 15 12 15 8 1,16
t12+14+ 14 12 14 8 1,16
t7+13+ 13 7 13 8 1,16
t74+4+ 4 7 4 8 1,16
742+ 2 7 2 8 1,16
t7+3+ 3 7 3 8 1,16
t12+15— 15 12 15 8 1,16
t12+14— 14 12 14 8 1,16
t7+13— 13 7 13 8 1,16
t7+4— 4 7 4 8 1,16
t740— 2 7 2 8 1,16
t743— 3 7 3 8 1,16
Set Delay t11+15+ 15 11 15 8 1,16
t11+14— 14 1 14 8 1,16
Reset Delay t9+14+ 14 9 14 8 1,16
t9+15— 15 9 15 8 1,16
Rise Time (20 to 80%) t14+ 14 11 14 8 1,16
t15+ 15 11 15 8 1,16
Fall Time (20 to 80%) t14— 14 9 14 8 1,16
t15— 15 9 15 8 1,16
Counting Frequency feount 2 7 2 8 1,16
15 12 15 8 1,16
1. Individually test each input; apply V|_min to pin under test.
2. Set all four flip—flops by applying pulse I | IHmax to pins 5, 6, 10, and 11 prior to applying test voltage indicated.
— ViLmin
—V
3. Reset all four flip—flops by applying pulse I | IHmax 4, pin 9 prior to applying test voltage indicated.
~ ViLmin
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MC10141

Four Bit Universal Shift
Register

The MC10141 is a four—bit universal shift register which performs
shift left, or shift right, serial/parallel in, and serial/parallel out ON Semiconductor
operations with no external gating. Inputs S1 and S2 control the four
possible operations of the register without external gating of the clock. http://onsemi.com
The flip—flops shift information on the positive edge of the clock. The
four operations are stop shift, shift left, shift right, and parallel entry of
data. The other six inputs are all data type inputs; four for parallel
entry data, and one for shifting in from the left (DL) and one for

MARKING
DIAGRAMS
16

shifting in from the right (DR). oy MC10141L
* Pp =425 mW typ/pkg (No Load) CASE 620 AWLYYWW
* fghift = 200 MHz typ 1
* tyr, tf = 2.0 ns typ (20%—-80% 16
PDIP-16
LOGIC DIAGRAM PSUFFIX o AWLY W
CASE 648 NN NN

D1

D3 D2 1
| Parallel Enter | R N

Do
|
S1 10f4

* PLCC-20 10141

FN SUFFIX
. R e CASE 775 AWLYYWW

| || A = Assembly Location

WL = Wafer Lot
YY =Year
DQ DQ DO WW = Work Week

DR

Shift Left

[~

DIP PIN ASSIGNMENT

Y Y Y ~
Ve =PINT 03 0 o Q veer [ 1 16 | veer
Vce2 =PIN 16
Q2 []2 5 ] o
VEE=PIN 8 [ ]3 4] ] Qo
c ]+ 13 ] oL
TRUTH TABLE DR |: 5 12 :l Do
SELECT OUTPUTS
D3 [ |6 ul | o
s1|s2| OPERATING MODE | Q0ns1 | Qlns1 | Q2ns1 | Q3ns1
s2 [ ]7 0] ] s
L L Parallel Entry DO D1 D2 D3
L | H Shift Right* o1, | 92, | o3 DR vee [ |8 o[ ] b2
H L hift Left* DL 1 2
Shift ef.t Q0n Qln Q2n Pin assignment is for Dual-in—-Line Package.
H H Stop Shift QO0p Qlp Q2 Q3p For PLCC pin assignment, see the Pin Conversion Tables
*Outputs as exist after pulse appears at “C” input with input conditions as on page 18.

shown. (Pulse = Positive transition of clock input).

ORDERING INFORMATION

Device Package Shipping
MC10141L CDIP-16 25 Units / Rail
MC10141P PDIP-16 25 Units / Rail
MC10141FN PLCC-20 46 Units / Rall
0 Semiconductor Components Industries, LLC, 2000 333 Publication Order Number:

March, 2000 — Rev. 6 MC10141/D



MC10141
SHIFT FREQUENCY TEST CIRCUIT

Vec1=Vee
VIN +2.0VDC Vout All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be
<1/4inch from TPjn to input pin and
COAX B AN > 01w Coax TPyt to output pin.

| 16
INPUT DL
o—C Q——O0 o—e
PULSE GENERATOR o— D0 TEST PROCEDURES:

Oo——D1 Ql—0 1. SET D1, D2, D3 =+0.31 VDC (LOGIC L)

50-ohm termination to ground DO = +1.11 VDC (LOGIC H)

located in each scope channel input. O— b2 2. APPY CLOCK PULSE_ 1= VIH To SET Q0 HIGH
o— D3 Q2p—o ' v '

3. MAINTAIN CLOCK LOW.
o—s1 SET S1=+0.31VDC (LOGIC L)
o—s2 Q3 o) S2 = +1.11 VDC (LOGIC H)
DR 4. TEST SHIFT FREQUENCY
o o |

VEE =-3.2VDC

http://onsemi.com
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ELECTRICAL CHARACTERISTICS

MC10141

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Cur- IE 8 112 82 102 112 mAdc
rent
Input Current linH 5 350 220 220 pAdc
6 350 220 220
7 390 245 245
4 425 265 265
linL 12 0.5 0.5 0.3 HAdc
Output Voltage Logic 1 VOH 3 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | -0.700 Vdc
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage Logicl | VoHA 3 -1.080 —-0.980 —-0.910 Vdc
(Note 1.) 3 -1.080 —-0.980 -0.910
3 -1.080 —-0.980 —-0.910
3 -1.080 —-0.980 -0.910
Threshold Voltage Logic0 | VoLA 3 -1.655 -1.630 -1.595 Vdc
(Note 1.) 3 —-1.655 -1.630 -1.595
3 -1.655 -1.630 -1.595
3 -1.655 -1.630 -1.595
Switching Times (50Q ns
Load)
Propagation Delay t4+3+ 3 1.7 3.9 1.8 2.9 3.8 2.0 4.2
Setup TIme (tsetup) t12+4+ 14 25 25 25
t10+4+ 14 55 5.0 5.5
Hold Time (thold) t4+12+ 14 15 15 15
Rise Time (20 to 80%) t3+ 3 1.0 3.4 11 2.0 3.3 1.1 3.6
Fall Time (20 to 80%) t3— 3 1.0 3.4 11 2.0 3.3 11 3.6
Shift Frequency fshift 150 150 200 150 MHz
. VM ~ ViHA — VIa
1. These tests to be performed in sequence as shown. Pl P2 P3
VL VL L

2. See shift frequency test circuit for test procedures.

3. Reset to zero before performing test.
4. Reset to one before performing test.
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MC10141

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | VIHAmin| ViLAmax] VEE

-30°C | -0.890 -1.890 -1.205 —-1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 —1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmin| ViLamax| VEE P1 | P2 |P3| Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 5 5 8 1,16
6 6 8 1,16
7 7 8 1,16
4 4 8 1,16

4,5,6,7,9,
||n|_ 12 10,11'13 12 8 1, 16
Output Voltage Logic 1 VOH 3 6 8 4 1,16
Output Voltage Logic 0 VoL 3 8 4 1,16
Threshold Voltage Logicl | VoHA 3 6 8 4 1,16
(Note 1.) 3 6 Note 3. 7 8 4 1,16
3 6 Note 3. 8 4 1,16
3 8 4 1,16
Threshold Voltage LogicO | VoLa 3 6 8 4 1,16
(Note 1.) 3 Note 4. 7 8 4 1,16
3 Note 4. 8 4 1,16
3 6 8 4 1,16
Switching Times (50Q Load) -3.2V +2.0V
Propagation Delay t4+3+ 3 8 1,16
Setup TIme (tsetup) t12+4+ 14 8 1,16
t10+4+ 14 8 1,16
Hold Time (thold) t4+12+ 14 8 1,16
Rise Time (20 to 80%) t3+ 3 8 1,16
Fall Time (20 to 80%) t3— 3 8 1,16
Shift Frequency fshift Note 2. 8 1,16
P1 VM P2 — VHA P3 — Via

1. These tests to be performed in sequence as shown.
VL VL L
. See shift frequency test circuit for test procedures.

2
3. Reset to zero before performing test.
4. Reset to one before performing test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10153
Quad Latch

The MC10153 is a high speed, low power, MECL quad latch
consisting of four bistable latch circuits with D type inputs and gated
Q outputs. Open emitters allow a large number of outputs to be
wire-ORed together. Latch outputs are gated, allowing direct wiring to ON Semiconductor
a bus. When the clock is low, outputs will follow D inputs. Information
is latched on positive going transition of the clock. The MC10153
provides the same logic function as the MC10133, except for inversion

http://onsemi.com

of the clock. MARKING
* Pp =310 mW typ/pkg (No Load) DIAGRAMS
16
®* thg=4.0nst
pd yp CDIP-16
AWLYYWW
CASE 620
LOGIC DIAGRAM OOoOoOOOoOd
— 1
DO 3 ] Qo0 2 Q0
16
PDIP-16
o s 5 al PSUFFIX o ivvww
D1 7 = ! Q CASE 648 =
CE 1
CE 4 Vce1=PIN1 1
Cc 13 Ve =PIN 16
_ VEE=PIN8 PLCC—20 d 1
CE 12 %h EN SUEEIX d 10153 h
D2 9 | N Q2 1 o2 = CASE 775 d AWLYYWW h
Gl 10 Q oo
N
A = Assembly Location
D3 14 | N 3 15 Q3 WL = Wafer Lot
YY = Year
DIP PIN ASSIGNMENT WW = Work Week
S
Veer LY o Veez ORDERING INFORMATION
Q []2 15[ ] s
po [ ]3 14[] b3 Device Package Shipping
CE []4 13 ] cc MC10153L CDIP-16 | 25 Units/ Rail
G0 [ |5 12 ] CE
01 l: 6 1 :l 02 MC10153P PDIP-16 25 Units / Rail
oL [ |7 0[] 61 MC10153FN PLCC-20 46 Units / Rail
vee [] 8 9o ] D2
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
TRUTH TABLE
G c D [ Qn+1
H X X L
L H X Qn
L L L L
L L H H
C=Cc+ CE
0 Semiconductor Components Industries, LLC, 2000 337 Publication Order Number:

March, 2000 — Rev. 6 MC10153/D



MC10153

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 83 75 83 mAdc
Input Current linH 3 390 245 245 pAdC
4 390 245 245
5 560 350 350
13 460 290 290
linL 3 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
2 -1.080 —-0.980 -0.910
2 -1.080 —-0.980 -0.910
2f -1.080 —-0.980 -0.910
2 -1.080 —-0.980 -0.910
2% -1.080 —0.980 -0.910
2 -1.080 —-0.980 -0.910
2 -1.080 —0.980 —-0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
2 -1.655 -1.630 -1.595
2 —-1.655 -1.630 -1.595
27 -1.655 -1.630 -1.595
2 -1.655 -1.630 -1.595
2% -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t3+2+ 2 1.0 5.6 1.0 4.0 5.4 11 5.9
t4-2+ 2 1.0 5.6 1.0 4.0 5.6 1.2 6.2
52+ 2 1.0 3.2 1.0 2.0 3.1 1.0 34
thold 3 15 15 0.7 15
Rise Time (20 to 80%) tos 2 1.0 3.6 11 2.0 35 11 3.8
Fall Time (20 to 80%) to_ 2 1.0 3.6 11 2.0 35 1.1 3.8

—V
F Output level to be measured after a clock pulse has been applied to the clock input (Pin 4) I | IHmax
 ViLmin
4 Data input at proper high/low level while clock pulse is high so that device latches ar proper high/low level for test. Levels are measured after
device has latched.
* Latch set to zero state before test.
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MC10153

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | Viimax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmiIn VILAmax VEE Gnd
Power Supply Drain Current I 8 13 8 1,16
Input Current linH 3 3 8 1,16
4 4 8 1,16
5 5 8 1,16
13 13 8 1,16
linL 3 3 8 1,16
Output Voltage Logic 1 VOH 2 3 4 8 1,16
2 3 13 8 1,16
Output Voltage Logic 0 VoL 2 3,13 8 1,16
2 35 13 8 1,16
2 3,4 8 1,16
Threshold Voltage Logicl | VoHA 2 3 4 5 8 1,16
2 4 3 8 1,16
2 3 4 8 1,16
2t 3 8 1,16
23 8 1,16
2% 8 1,16
2 3 4 8 1,16
2 3 13 8 1,16
Threshold Voltage LogicO | VoLa 2 3 4 5 8 1,16
2 4 3 8 1,16
2 4 8 1,16
2t 8 1,16
2% 3 8 1,16
2% 3 13 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t3+2+ 2 3 2 8 1,16
t4—2+ 2 3* 4 2 8 1,16
52+ 2 5 2 8 1,16
tsetup 3 3 2 8 1,16
thold 3 3 2 8 1,16
Rise Time (20 to 80%) to+ 2 3 2 8 1,16
Fall Time (20 to 80%) to_ 2 3 2 8 1,16

. . . —V
+ Output level to be measured after a clock pulse has been applied to the clock input (Pin 4) I | IHmax
~ ViLmin
I Data input at proper high/low level while clock pulse is high so that device latches ar proper high/low level for test. Levels are measured after
device has latched.
* Latch set to zero state before test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10154

Binary Counter

The MC10154 is a four—hit counter capable of divide—by—two,
divide—by- four, divide—by—eight or a divide—by—sixteen function.

Clock inputs trigger on the positive going edge of the clock pulse. i juct
Set and Reset inputs override the clock, allowing asynchronous “set” ON Sem - K
or “clear.” Individual Set and common Reset inputs are provided, as
well as complemen- tary outputs for the first and fourth bits. True

http://onsemi.com

outputs are available at all bits. MARKING
e Pp=370 mW typ/pkg (No Load) DIAGRAMS
* ftoggle= 150 MHz (typ) 16

o CDIP-16
tp=3.5nstyp (Cto @ L SUFEIX MC10154L
* tp=1l nstyp (Cto @ CASE 620 AWLYYWW
1
LOGIC DIAGRAM 16
0 SO 15QO . S1 13Ql 6 S2 4QZ 5 S3 2Q3 PDIP-16 MC10154P
P SUFFIX AWLYYWW
CASE 648 o

][y

o
(2]
Q,O|
=
[

12 7 - 1 il
Clock 1 ——C1 C1 C1 C1 PLCC-20 1 10154 1]
10 _ _ FN SUFFIX 1 il
Godkz ——@ o N > CASE 775 g AWLYYWW p
Reset A = Assembly Location
WL = Wafer Lot
¥ % xCC1 = i:s 16 ¥ YY = Year
cc2= _
Ve = PIN 8 WW = Work Week
DIP PIN ASSIGNMENT
TRUTH TABLE W,
INPUTS OUTPUTS veer [] 1 16 ] Veeo
R [so|si|s2]ss|ci]|ce|o [|aor]|o2]as Q3 []2 15[ ] Qo
Hlo o oo x]x[coldo o] @ []s 4[] Qo
Liw | H | H|H x| x]|H]|H]|H]H 02 [+ B[] o
L L L L L H X No Count
Ll oo x|mHn No Count s3 []s 12 [ ] cLock1
Lo lco oo~ |[w]r][Hr]H s2 []6 u[] so
T T T BT DA D L I A B A
7 10
L L L L L * * H L H H st L] [ cLock2
L L L L L * * L L H H VEe ] 8 9 | | RESET
L L L L L * * H H L H
L L L L L * * L H L H Pin assignment is for Dual-in-Line Package.
L L L L L * * H L L H For PLCC pin assignment, see the Pin Conversion Tables
L L L L L * * L L L H on page 18.
L L L L L * * H H H L
L L L L L * * L H H L
L L L L L * * H L H L
L L L L L * * L L H L
L L L L L * * H H L L ORDERING INFORMATION
L L L L L * * L H L L I .
L L L L L % * H L L L Device Package Shipping
I I L B - i SO I I MC10154L CDIP-16 25 Units / Rail
* Clock transitions from V) to V|4 may be applied to C1 or C2 VIH
o both for same effect. =1 w—" MC10154P PDIP-16 25 Units / Rail
MC10154FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 340 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10154

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 97 88 97 mAdc
Input Current linH 12 390 245 245 pAdC
11 350 220 220
9 650 410 410
linL * 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 14 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
15 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 14 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 3 -1.080 —-0.980 -0.910 Vdc
14 -1.080 —-0.980 -0.910
15 -1.080 —-0.980 -0.910
Threshold Voltage  LogicO0 | VoLa 3 -1.655 -1.630 -1.595 Vdc
14 —1.655 -1.630 -1.595
15 —1.655 —-1.630 —1.595
Switching Times (50Q Load) ns
Clock Input
Propagation Delay | t12+15+ 15 14 5.0 15 35 4.8 15 5.3
t12_13- 13 1.9 9.4 2.0 6.0 9.2 2.0 9.8
t12+4— 4 2.9 12.3 3.0 8.5 12.0 3.0 12.8
t10_3+ 3 3.9 14.9 4.0 11.0 145 4.0 155
Rise Time (20 to 80%) t15+ 15 11 4.7 11 25 4.5 11 5.0
Fall Time (20 to 80%) t15— 15 11 4.7 11 2.5 4.5 11 5.0
Set Input 11115+ 15 1.4 5.2 15 5.0 15 5.5
Reset Input t9_15+ 15 1.4 5.2 15 5.0 15 5.5
Counting Frequency feount 15 125 125 150 125 MHz

* Individually test each input applying V| to input under test.
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MC10154

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C —-0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 9 8 1,16
Input Current linH 12 12 8 1,16
11 11 8 1,16
9 9 8 1,16
linL * * 8 1,16
Output Voltage Logic 1 VOH 14 9 8 1,16
15 11 8 1,16
Output Voltage Logic 0 VoL 14 11 8 1,16
15 9 8 1,16
Threshold Voltage Logicl | VoHA 3 5 8 1,16
14 11 8 1,16
15 9 8 1,16
Threshold Voltage LogicO | VoLa 3 5 8 1,16
14 11 8 1,16
15 9 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Clock Input
Propagation Delay | t12+15+ 15 12 15 8 1,16
t12_13— 13 12 13 8 1,16
t12+4— 4 12 4 8 1,16
t10-3+ 3 12 3 8 1,16
Rise Time (20 to 80%) t15+ 15 12 15 8 1,16
Fall Time (20 to 80%) t15— 15 12 15 8 1,16
Set Input t11-15+ 15 1 15 8 1,16
Reset Input t9_15+ 15 9 15 8 1,16
Counting Frequency feount 15 12 15 8 1,16

* Individually test each input applying V| to input under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10158

Quad 2-Input Multiplexer

(Non—Inverting)

The MC10158 is a quad two channel multiplexer. A common select

input determines which data inputs are enabled. A high (H) level ON Semiconductor
enables data inputs D00, D10, D20, and D30 and a low (L) level .
enables data inputs D01, D11, D21, and D31. http://onsemi.com

* Pp=197 mW typ/pkg (No Load)

* tpd=2.5 ns typ (Data to Q) MARKING
* 3.2 nstyp (Select to Q) DIAGRAMS
e t, §=2.5 ns typ (20%—80%) copts D
LOGIC DIAGRAM L SUFFIX F /’;"ﬁ&\?&\?\?\k]
SE. Vce =PIN 16 CASE 620 OO
VEg=PIN8 1
LECT9
D01 5 L oo 16
PDIP-1
\N, . SUFFI?( MC10158P
D00 6 CASE 648 o AWLYYWW
1
1
D11 3 2 01
g 1]
PLCC-20 0 10158 h
D10 4 FN SUFFIX 1 il
> CASE 775 g AwLYYWw B
D21 12
15 Q2 A = Assembly Location
WL = Wafer Lot
D20 13 YY = Year
WW = Work Week
D31 10
14 Q3
D30 11 TRUTH TABLE
Select DO D1 Q
DIP PIN ASSIGNMENT L X L L
L X H H
p H L X L
o []1 16| ] vee H H X H
ot []2 5 ] @
o [ |3 14] ] o3
b0 [ |4 13[ ] p20 ORDERING INFORMATION
po1 |: 5 12 :l D21 Device Package Shipping
oo [ |6 u[ ] o3 MC10158L CDIP-16 25 Units / Rail
NC D31
|: ! 10 :l MC10158P PDIP-16 25 Units / Rail
VEE 8 9 SELECT
|: :l MC10158FN PLCC-20 46 Units / Rall
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10158

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 53 38 48 53 mAdc
Input Current linH 9 360 225 225 pAdC
5 400 250 250
linL 5 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 1 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 1 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 1 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 1 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Data Input t5_1— 1 1.3 3.1 1.2 2.5 3.0 1.3 3.2
Delay Select Input t9+1+ 1 2.5 4.8 2.4 3.2 45 2.5 4.8
Rise Time (20 to 80%) t1+ 1 1.6 34 15 2.5 3.3 1.6 34
Fall Time (20 to 80%) t1— 1 1.6 34 15 25 3.3 1.6 34

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 16
Input Current linH 9 9 8 16
5 5 8 16
linL 5 5 8 16
Output Voltage Logic 1 VOH 1 5 8 16
Output Voltage Logic 0 VoL 1 8 16
Threshold Voltage Logicl | VoHA 1 5 8 16
Threshold Voltage LogicO | VoLa 1 5 8 16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay Data Input t5_1— 1 5 1 8 16
Select Input | to+1+ 1 6 9 1 8 16
Rise Time (20 to 80%) t1+ 1 5 1 8 16
Fall Time (20 to 80%) t1— 1 5 1 8 16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10159

Quad 2-Input Multiplexer

(Inverting)

The MC10159 is a quad two channel multiplexer with enable. It
incorporates common enable and common data select inputs. The ON Semiconductor
select input determines which data inputs are enabled. A high (H) level
enables data inputs D00, D10, D20, and D30. A low (L) level enables http://onsemi.com
data inputs D01, D11, D21, and D31. Any change on the data inputs
will be reflected at the outputs while the enable is low. Input levels are MARKING
inverted at the output. DIAGRAMS
* Pp=218 mW typ/pkg (No Load) 16

°t 25nst Data to CDIP-16
pd= yp ( Q) L SUFFIX MC10159L
CASE 620 AWLYYWW

e 3.2 nstyp (Select to Q)

OoOoooood
* tr, =2.5 ns typ (20%—80%) 1
LOGIC DIAGRAM 16
SELECT AD_ Vce =PIN 16 PDIP-16
9 VEE =PIN8 P SUFFIX xﬁﬁ\?&m
CASE 648 2
D01 —_— _
01 5 L @ I
sxial :
D00 6 ——
» q il
PLCC-20 0 10159 h
D11 3 o %I] FN SUFFIX d il
.E):>oL 2 QL = CASE 775 g AWLYYWW B
D10 4 __D_l’ oo
ENABLE ,
7 A = Assembly Location
D21 12 —':D_L WL = Wafer Lot
WW = Work Week
o013 — L )
D31 10 _—:D_L _ TRUTH TABLE
14 Q3 Enable Select DO D1 Q
D30 11 L L X L H
L L X H L
DIP PIN ASSIGNMENT ) ¥ A » H
o Y L H H X L
O [ |2 16 [ ] vee H X X X L
a]: s
puu [ |3 4[] Q3
D10 [ |4 13 ] D20 ORDERING INFORMATION
por []s 12 [ ] bz Device Package Shipping
poo [] 6 u[] 3o MC10150L CDIP-16 25 Units / Rail
ENABLE [_| 7 10 ] b3
MC10159P PDIP-16 25 Units / Rail
Veeg [ 8 9 | ] sELECT
MC10159FN PLCC-20 46 Units / Rall
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
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MC10159

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 58 42 53 58 mAdc
Input Current linH 9 360 225 225 pAdC
5 400 250 250
linL 5 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 1 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 1 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 1 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 1 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Data Input t5+1— 1 1.1 3.8 1.2 2.5 3.3 1.1 3.8
Delay Select Input | tg+1— 1 15 5.3 15 3.2 5.0 15 5.3
Enable Input | t741— 1 1.4 5.3 15 25 5.0 1.4 5.3
Rise Time (20 to 80%) t1+ 1 1.0 3.7 11 25 35 1.0 3.7
Fall Time (20 to 80%) t1— 1 1.0 3.7 11 25 35 1.0 3.7
ELECTRICAL CHARACTERISTICS (continued)
TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 16
Input Current linH 9 9 8 16
5 5 8 16
linL 5 5 8 16
Output Voltage Logic 1 VOH 1 8 16
Output Voltage Logic 0 VoL 1 5 8 16
Threshold Voltage Logicl | VoHA 1 9 6 8 16
Threshold Voltage LogicO | VoLa 1 9 6 8 16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay Data Input | t54+1— 1 5 1 8 16
Select Input t9+1— 1 6 9 1 8 16
Enable Input | t741— 1 3,12 7 1
Rise Time (20 to 80%) t1+ 1 9 5 1 8 16
Fall Time (20 to 80%) t1— 1 9 5 1 8 16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.
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MC10160
12-Bit Parity

Generator-Checker
The MC10160 consists of nine Exclusive-OR gates in a single
package, internally connected to provide odd parity checking or ON Semiconductor
generation. Output goes high when an odd number of inputs are high. .
Unconnected inputs are pulled to low logic levels allowing parity http://onsemi.com
detection and generation for less than 12 bits.
* Pp =320 mW typ/pkg (No Load) MARKING
* tpd= 5.0 ns typ DIAGRAMS
* t, tf = 2.0 ns typ (20%—80%) 16
v F MC10160L
L SUFFIX
LOGIC DIAGRAM CASE 620 AWLYYWW
NN |E|N NN
1
16

PDIP-1
6 MC10160P
P SUFFIX AWLYYWW
CASE 648 2
1 2 1
1 1
12 d b
13 Vel - PIN 1 PLCC-20 d 10160 P
14 Vce2 =PIN 16 FN SUFFIX i 1]
15 VEE=PIN8 s CASE 775 E AWLYYWW ;
DIP PIN ASSIGNMENT
U A = Assembly Location
WL = Wafer Lot
veer L1 16[] veea YW = Yoar
outr [|2 15 ] IN12 WW = Work Week
Nt [ ] 3 14 ] N
N2 [ |4 13 ] IN10 ORDERING INFORMATION
IN3 |: 5 12 :‘ IN9 Device Package Shipping
IN4 6 1 IN8
[ :| MC10160L CDIP-16 25 Units / Rail
INs [ |7 0] ] IN7
VEE [ 8 9 :l NG MC10160P PDIP-16 25 Units / Rail
MC10160FN PLCC-20 46 Units / Rall
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
INPUT OUTPUT
Sum of High Level Inputs Pin 2
Even Low
Odd High
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ELECTRICAL CHARACTERISTICS

MC10160

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 86 62 78 86 mAdc
Input Current linH 3 425 265 265 pAdC
(Note 1.) 4 350 220 220
linL 3 0.5 0.5 0.3 HAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 2 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay t3+2+ 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
t3+2— 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
t3_o_ 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
32+ 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
t4+2+ 2 1.8 8.1 2.0 5.0 75 2.0 8.0
t4+2— 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
t4_o_ 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
tg2+ 2 1.8 8.1 2.0 5.0 7.5 2.0 8.0
Rise Time (20 to 80%) to+ 2 11 35 11 2.0 3.3 1.0 35
Fall Time (20 to 80%) to_ 2 11 3.5 11 2.0 3.3 1.0 3.5

1. Pins 3,6, 7, 11, 12, 15 are similar. Pins 4, 5, 9, 10, 13, 14 are similar.
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MC10160

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax ViLmin VIiHAmin | ViLAmax VEE
-30°C —0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C —0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
P Supply Drain C t | 8 459, 8 1,16
ower Supply Drain Curren E 10.13.14 ,
Input Current linH 3 3 8 1,16
(Note 1.) 4 4 8 1,16
linL 3 3 8 1,16
Output Voltage Logic 1 VOH 2 3 1i'$26173911015 8 1,16
Output Voltage Logic 0 VoL 2 514122,;19 41105 8 1,16
Threshold Voltage Logic1 | VoHA 2 1;1?2612911015 3 8 1,16
Threshold Voltage ~ Logic0 | VoLa 2 oI 4 8 1,16
Switching Times  (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t3+2+ 2 3 2 8 1,16
t3+2— 2 4 3 2 8 1,16
t3—o— 2 3 2 8 1,16
t3_2+ 2 4 3 2 8 1,16
t4+2+ 2 4 2 8 1,16
ta+o_ 2 3 4 2 8 1,16
tg—p— 2 4 2 8 1,16
ta_o+ 2 3 4 2 8 1,16
Rise Time (20 to 80%) to4 2 3 2 8 1,16
Fall Time (20 to 80%) to_ 2 3 2 8 1,16

1. Pins 3, 6,7, 11, 12, 15 are similar. Pins 4, 5, 9, 10, 13, 14 are similar.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.

http://onsemi.com
349



MC10161

Binary to 1-8 Decoder
(Low)

The MC10161 is designed to decode a three bit input word to a one

of eight line output. The selected output will be low while all other ON Semiconductor
outputs will be high. The enable inputs, when either or both are high,
force all outputs high. http://onsemi.com

The MC10161 is a true parallel decoder. No series gating is used
internally, eliminating unequal delay times found in other decoders. MARKING
This design provides the identical 4 ns delay from any address or enable 16D'AGRAM5

input to any output.

A complete mux/demux operation on 16 bits for data distribution is ESDL'J'T:'Flli MC10161L
illustrated in Figure 1. This system, using the MC10136 control | r CASE 620 AWLYYWW

counters, has the capability of incrementing, decrementing or holding
data channels. When both SO and S1 are low, the index counters reset,
thus initializing both the mux and demux units. The four binary

PDIP-16
outputs of the counter are buffered by the MC10161s to sendW P SUFEIX

MC10161P
o AWLYYWW

twisted—pair select data to the multiplexer/demultiplexer to units. CASE 648
* Pp =315 mW typ/pkg (No Load) 1
* tpd=4.0ns typ

* tr, tf = 2.0 ns typ (20%—-80%)

. d ]
w F}ID\ILCS:SFIZZ?X g tow.r g
LOGIC DIAGRAM L CASE 17 { AwLyvww f
E0 2 L
ET 15 _~L'> 0_1:} 6 Q0 =g g g o g o g
A = Assembly Location
"_D; 501 WL = Wafer Lot
YY = Year
) o~ WW = Work Week

3Q3

)

DIP PIN ASSIGNMENT
] Mo veer [t 16 [ ] Veea
— o~ E0 []2 15 ] EL
] 11 Q6
Q[ ]3 1“[]c
Q@ []4 13] Q4
Vcc1=PIN1
Voeo = PIN 16 ot []s 122[ ] s
VEE=PIN8 Q [ ] 1l ] Qs
TRUTH TABLE aljr oo
ENABLE Vee [] 8 9] 8
INPUTS INPUTS OUTPUTS
— | — Pin assignment is for Dual-in—Line Package.
El1 |EO |C|B|A|]QO |QL Q2 |Q3 Q4 |Q5|Q6 |Q7 For PLCC pin assignment, see the Pin Conversion Tables
L L L L L L H H H H H H H on page 18.
Lo fefefwf{mw o H|H]|H]H]H]|H
Lo fofnwloefw e |H]|H]H]H]|H
L L LIH]|JH]|H H H L H H H H ORDERING INFORMATION
L L HIL (L |H H H H L H H H Device Package Shipping
Lic ||| w|{HH]|H|H]H]L]|H]|H
Ll lululelelulualuelaluelce!n MC10161L CDIP-16 25 Units / Ralil
L L HH|H H H H H H H H L MC10161P PDIP-16 25 Units / Rail
H X X1 XX H H H H H H H H
X H X | X | X H H H H H H H H MC10161FN PLCC-20 46 Units / Rail
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MC10161

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 84 61 76 84 mAdc
Input Current linH 14 350 220 220 pAdC
linL 14 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 13 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
13 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 13 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 13 -1.080 —-0.980 -0.910 Vdc
13 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 13 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay t14+13— 13 15 6.2 15 4.0 6.0 15 6.4
t14-13+ 13 15 6.2 15 4.0 6.0 15 6.4
Rise Time (20 to 80%) t13+ 13 1.0 3.3 11 2.0 3.3 11 35
Fall Time (20 to 80%) t13— 13 1.0 3.3 11 2.0 3.3 11 3.5

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax ViLmin | VIHAmin | ViLAmax VEE
-30°C —-0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vco)
Characteristic Symbol Test VIHmax Vitmin - | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 2,7,9,14,15 8 1,16
Input Current linH 14 14 8 1,16
linL 14 14 8 1,16
Output Voltage Logic 1 VOH 13 2 8 1,16
13 15 8 1,16
Output Voltage Logic 0 VoL 13 14 8 1,16
Threshold Voltage Logicl| VoHA 13 2 8 1,16
13 15 8 1,16
Threshold Voltage LogicO| VoLA 13 14 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t14+13— 13 14 13 8 1,16
t14-13+ 13 14 13 8 1,16
Rise Time (20 to 80%) t13+ 13 14 13 8 1,16
Fall Time (20 to 80%) t13— 13 14 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection
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oo
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[ IXO>—

===l

Start/Stop

S0 151413121110 9 8 76543210
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Cr
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MC10162

Binary to 1-8 Decoder
(High)

The MC10162 is designed to convert three lines of input data to a
one—of—eight output. The selected output will be high while all other
outputs are low. The enable inputs, when either or both are high, force
all outputs low.

The MC10162 is a true parallel decoder. No series gating is used
internally, eliminating unequal delay times found in other decoders.

This device is ideally suited for demultiplexer applications. One of
the two enable inputs is used as the data input, while the other is used
as a data enable input.

A complete mux/demux operation on 16 bits for data distribution is |
illustrated in Figure 1 of the MC10161 data sheet.

* Pp = 315 ns typ/pkg (No Load)
* tpd=4.0nstyp -
e 1, t = 2.0 ns typ (20%-—80%) "W

LOGIC DIAGRAM

E0 2
E1 15

B9

ON Semiconductor

http://onsemi.com

CDIP-16
L SUFFIX
CASE 620

PDIP-16
P SUFFIX
CASE 648

PLCC-20
FN SUFFIX
CASE 775

MARKING
DIAGRAMS
16

MC10162L
AWLYYWW

MC10162P
o AWLYYWW

10162
AWLYYWW

Toooo

= Assembly Location

Year

:[ )
¢ _
S Do )
_%3@ WL = Wafer Lot
|

] Do~ N
s WW = Work Week

DIP PIN ASSIGNMENT

N4
cu—M T ] So~—uwa veer L)1 18] ] veez
Voo =PIN B0 []2 5[] E
Veez =PIN1G Q3 []3 u“|]c
VEE=PIN8 _ _
EE @[]+ 1B ] ™
Q1 5 12 05
TRUTH TABLE % [ :| %
INPUTS OUTPUTS  []s ul]qe
Eo JEr [c |8 |Aafcofor]|o2|cs]|0s|as|ae|ar Al]r w[]@
L L Ll |]tL H L L L L L L L VEE |: 8 9 :| B
L L LfL|H L H L L L L L L
L L L H L L L H L L L L L Pin assignment is for Dual-in—Line Package.
L L L H H L L L H L L L L For PLCC pin assignment, see the Pin Conversion Tables
L L H L L L L L L H L L L on page 18.
L L HlL|H L L L L L H L L
L L H|lH]|L L L L L L L H L
L L H|H]|H L L L L L L L H
H X X | x| x L L L L L L L L ORDERING INFORMATION
X H X | x| x L L L L L L L L - —
Device Package Shipping
MC10162L CDIP-16 25 Units / Rail
MC10162P PDIP-16 25 Units / Rail
MC10162FN PLCC-20 46 Units / Rail

[ Semiconductor Components Industries, LLC, 2000
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MC10162

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 84 61 76 84 mAdc
Input Current linH 14 350 220 220 pAdC
linL 14 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 13 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 13 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
13 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 13 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 13 —-1.655 -1.630 -1.595 Vdc
13 —1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t14+13— 13 15 6.2 15 4.0 6.0 15 6.4
t14-13+ 13 15 6.2 15 4.0 6.0 15 6.4
Rise Time (20 to 80%) t13+ 13 1.0 3.3 11 2.0 3.3 11 35
Fall Time (20 to 80%) t13— 13 1.0 3.3 11 2.0 3.3 11 3.5

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax ViLmin | ViIHAmin | ViLAmax VEE
-30°C —-0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vco)
Characteristic Symbol Test VIHmax Vitmin - | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 14 14 8 1,16
linL 14 14 8 1,16
Output Voltage Logic 1 VOH 13 14 8 1,16
Output Voltage Logic 0 VoL 13 2 8 1,16
13 15 8 1,16
Threshold Voltage Logicl| VoHA 13 14 8 1,16
Threshold Voltage LogicO| VoLa 13 2 8 1,16
13 15 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t14+13+ 13 14 13 8 1,16
t14-13— 13 14 13 8 1,16
Rise Time (20 to 80%) t+ 13 14 13 8 1,16
Fall Time (20 to 80%) = 13 14 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10164

8-Line Multiplexer

The MC10164 is a high speed, low power eight—-channel data
selector which routes data present at one—of—eight inputs to the output.
The data is routed according to the three bit code present on the ON Semiconductor
address inputs. An enable input is provided for easy bit expansion.
* Pp =310 mW typ/pkg (No Load)

* tpd= 3.0 ns typ (Data to Output)

* tr, tf = 2.0 ns typ (20%—80%) MARKING
DIAGRAMS

LOGIC DIAGRAM 16
CDIP-16

http://onsemi.com

MC10164L

I amm— EaSE oo
r f CASE 620 AWLYYWW
oo ] 9 ;
16
PDIP-16
Enable 2 A MC10164P
P SUFFIX
152 CASE 648 o AWLYYWW
NN NN
X0 6 1
< 1
XL 5
PLCC-20 : 10164 ;
X 4 . % FNSUFFIX i
> CASE 775 g AWLYYWW p
X3 3 ¥ 1]
a1 ) A = Assembly Location
o 1 & WL = Wafer Lot
® YY =Year
X6 13 Vee1=PIN1 WW = Work Week
Vcez =PIN 16
X7 14 VEE=PIN8 DIP PIN ASSIGNMENT
V ~ V
TRUTH TABLE cc2 []1 6] ] Vel
ADDRESS INPUTS ENABLE [ ]| 2 5] ]2
ENABLE [ C B A z X3 []3 wl ] x
L L L L | X0 X2 4 13 X6
L L L H X1 |: :l
L L H L | x xt []s 122 ] xs
L L H H | x3 X0 [ s 1] x
L H L L X4
A 7 1 C
L H L H X5 |: 0 :l
L H H L | xe VEe [ ] 8 o[ ] B
L H H H X7
H X X X L Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
on page 18.
ORDERING INFORMATION
Device Package Shipping
MC10164L CDIP-16 25 Units / Rail
MC10164P PDIP-16 25 Units / Rail
MC10164FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 355 Publication Order Number:

March, 2000 — Rev. 6 MC10164/D



MC10164

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 83 60 75 83 mAdc
Input Current linH 2 425 265 265 pAdC
linL 4 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 15 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 15 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1 | VoHA 15 -1.080 —-0.980 —-0.910 Vdc
Threshold Voltage  Logic0 | VoLa 15 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay t4+15+ 15 15 4.9 15 3.0 4.7 1.6 5.0
t4_15- 15 15 4.9 15 3.0 4.7 1.6 5.0
t7+15+ 15 1.9 6.5 2.0 4.0 6.2 2.2 6.7
t7_15- 15 1.9 6.5 2.0 4.0 6.2 2.2 6.7
to+15— 15 0.9 3.5 1.0 2.0 3.1 1.0 3.3
t_15+ 15 0.9 35 1.0 2.0 3.1 1.0 3.3
Rise Time (20 to 80%) t+ 15 0.9 3.3 11 2.0 3.3 1.2 3.6
Fall Time (20 to 80%) t— 15 0.9 3.3 11 2.0 3.3 1.2 3.6

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vce)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 2 4 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 15 49 8 1,16
Output Voltage Logic 0 VoL 15 9 8 1,16
Threshold Voltage Logicl | VoOHA 15 4,9 2 8 1,16
Threshold Voltage LogicO | VoLa 15 9 2 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t4+15+ 15 9 4 15 8 1,16
t4-15— 15 9 4 15 8 1,16
t7415+ 15 5 7 15 8 1,16
t7-15— 15 5 7 15 8 1,16
to+15— 15 7,5 2 15 8 1,16
to_15+ 15 75 2 15 8 1,16
Rise Time (20 to 80%) t+ 15 9 4 15 8 1,16
Fall Time (20 to 80%) t— 15 9 4 15 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10164

APPLICATION INFORMATION

The MC10164 can be used wherever data multiplexing or  Figure 1 illustrates how a 1-0f-64 line multiplexer can be
parallel to serial conversion is desirable. Full parallel gating built with eight MC10164's wire ORed at their outputs and
permits equal delays through any data path. The output ofone MC10161 to drive the enables on each multiplexer,
the MC10164 incorporates a buffer gate with eight data without speed degradation over a single MC10164 being
inputs and an enable. A high level on the enable forces theexperienced.
output low. The MC10164 can be connected directly to a
data bus, due to its open emitter output and output enable.

FIGURE 1 — 1-OF-64 LINE MULTIPLEXER
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MC10165

8-Input Priority Encoder

The MC10165 is a device designed to encode eight inputs to a
binary coded output. The output code is that of the highest order input.
Any input of lower priority is ignored. Each output incorporates a
latch allowing synchronous operation. When the clock is low the
outputs follow the inputs and latch when the clock goes high. This
device is very useful for a variety of applications in checking system
status in control processors, peripheral controllers, and testing
systems.

The input is active when high, (e.g., the three binary outputs are low
when input DO is high). The Q3 output is high when any input is high.
This allows direct extension into another priority encoder when more,
than eight inputs are necessary. The MC10165 can also be used }
develop binary codes from random logic inputs, for addressing ROMs,
RAMSs, or for multiplexing data.

* Pp =545 mW typ/pkg (No Load)
* tpd= 4.5 ns typ (Data to Output)
* tr, tf = 2.0 ns typ (20%—80%)

DIP PIN ASSIGNMENT

N\
veer [ ]t 16 ] veer
a [ |2 15 ] @
[ |3 14| ] o3
clock [ |4 13 ] p2
oo [ ]s 12 ] os
o7 [ |6 u[ ] o
bp [ |7 10| ] o3
Vee [ |8 o[ ] os

ON Semiconductor

W

L

A

WW = Work Week

http://onsemi.com

CDIP-16
L SUFFIX
CASE 620

PDIP-16
P SUFFIX
CASE 648

PLCC-20
FN SUFFIX
CASE 775

MC10165L
AWLYYWW

MARKING
DIAGRAMS

16

M
1

16

MC10165P
o AWLYYWW

10165
AWLYYWW

= Assembly Location
WL = Wafer Lot
YY = Year

ORDERING INFORMATION

) . ] o Device Package Shipping
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18. MC10165L CDIP-16 25 Units / Rail
TRUTH TABLE MC10165P PDIP-16 25 Units / Rail
DATA INPUTS OUTPUTS MC10165FN PLCC-20 46 Units / Rail
DO |D1 |D2 |D3 | D4 |D5| D6 |D7 | Q3 | Q2| Q1 | QO
HIX ]| X]|X X X X X H L L L
L HX | X X X X X H L L H
L L H | X X X X X H L H L
L L L H X X X X H L H H
L L L L H X X X H H L L
L L L L L H X X H H L H
L L L L L L H X H H H L
L L L L L L L H H H H H
L L L L L L L L L L L L
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MC10165

LOGIC DIAGRAM

C4 —‘{ Vcc1=PIN1
Vcc2=PIN 16
D05 -LD VEE=PIN 8
D17 'D ’_D_
—
D213 —LD %:> e
— )_ *—
D310 -LD 0_—>_
D411 —LD D
[ [ . 2Q1
D5 12 -LD . —] .
:()—\ N |- 15Q2
P69 _~[Lo —(_/ —
[
] >—
D76 —LD" ," | - 14 Q3
] >—— L
\
7
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MC10165

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 144 105 131 144 mAdc
Input Current linH 4 390 245 245 pAdC
5 350 220 220
linL 4 0.5 0.5 0.3 HAdc
5 0.5 0.5 0.3
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
3 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
14 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700
15 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
14 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —0.980 —-0.910
14 -1.080 —-0.980 -0.910
15 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 —1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 -1.595
14 —1.655 -1.630 -1.595
15 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation DelayData Input | t5+14+ 14 2.0 7.0 3.0 7.0 2.0 8.0
t5_14— 14 2.0 7.0 3.0 7.0 2.0 8.0
t7+3+ 3 2.0 7.0 3.0 7.0 2.0 8.0
t11+15+ 15 2.0 7.0 3.0 7.0 2.0 8.0
t13+2+ 2 2.0 7.0 3.0 7.0 2.0 8.0
Clock Input t4-3+ 3@) 15 45 2.0 4.0 1.5 45
t4—3— 3@1) 15 45 2.0 4.0 15 45
t4-14+ 14 ) 15 4.5 2.0 4.0 15 4.5
t4-14— 14 @3) 15 45 2.0 4.0 15 45
Setup Time tsetupH 3 6.0 6.0 34 6.0
tsetupL 3 6.0 6.0 3.0 6.0
Hold Time tholdH 3 1.0 1.0 -2.3 1.0
tholdL 3 1.0 1.0 2.7 1.0
Rise Time (20 to 80%) t3+ 3 11 35 11 2.0 3.3 11 35
Fall Time (20 to 80%) t3— 3 1.1 35 1.1 2.0 3.3 1.1 35

1. The same limit applies for all D type input pins. To test input currents for other D inputs, individually apply proper voltage to pin under test.

2. Output latched to low state prior to test.

3. Output latched to high state prior to test.

* To preserve reliable performance, the MC10165P (plastic packaged device only) is to be operated in ambient temperatures above 70°C only
when 500 Ifpm blown air or equivalent heat sinking is provided.
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ELECTRICAL CHARACTERISTICS (continued)

MC10165

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE

-30°C | -0.890 -1.890 -1.205 -1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 -1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test ViHmax | ViLmin VIHAMIN VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 4 8 1,16
5 5(@) 8 1,16
linL 4 4 8 1,16
5 5@1) 8 1,16
Output Voltage Logic 1 VOH 2 6 4 8 1,16
3 6 4 8 1,16
14 6 4 8 1,16
15 6 4 8 1,16
Output Voltage Logic 0 VoL 2 4 8 1,16
3 4 8 1,16
14 4 8 1,16
15 4 8 1,16
Threshold Voltage Logicl | VoHA 2 4 6 8 1,16
3 4 6 8 1,16
14 4 6 8 1,16
15 4 6 8 1,16
Threshold Voltage LogicO | VoLa 2 4 6 8 1,16
3 4 6 8 1,16
14 4 6 8 1,16
15 4 6 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0
Propagation Delay Data Input | t5+14+ 14 4 5 14 8 1,16
t5_14— 14 4 5 14 8 1,16
t11+15+ 15 4 11 15 8 1,16
t1342+ 2 4 13 2 8 1,16
Clock Input 43+ 3@) 7 4 3 8 1,16
t4—3— 3@3) 4 3 8 1,16
t4-14+ 14 2) 7 4 14 8 1,16
t4—14— 14 3) 4 14 8 1,16
Setup Time tsetupH 3 4,7 3 8 1,16
tsetupL 3 4,7 3 8 1,16
Hold Time tholdH 3 4,7 3 8 1,16
tholdL 3 4,7 3 8 1,16
Rise Time (20 to 80%) t3+ 3 4 7 3 8 1,16
Fall Time (20 to 80%) t3— 3 4 7 3 8 1,16

1. The same limit applies for all D type input pins. To test input currents for other D inputs, individually apply proper voltage to pin under test.

2. Output latched to low state prior to test.
3. Output latched to high state prior to test.

* To preserve reliable performance, the MC10165P (plastic packaged device only) is to be operated in ambient temperatures above 70°C only

when 500 Ifpm blown air or equivalent heat sinking is provided.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

Same manner.
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MC10165

APPLICATION INFORMATION

A typical application of the MC10165 is the decoding of as represented at the encoder inputs, which has priority in
system status on a priority basis. A 64 line priority encoder determining the next system operation to be performed. The
is shown in the figure below. System status lines are binary code showing the address of the highest priority input
connected to this encoder such that, when a given conditiorpresent will appear at the encoder outputs to control other
exists, the respective input will be at a logic high level. This system logic functions.
scheme will select the one of 64 different system conditions,

64-LINE PRIORITY ENCODER
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MC10166
5-Bit Magnitude

Comparator
The MC10166 is a high speed expandable 5-bit comparator for
comparing the magnitude of two binary words. Two outputs are ON Semiconductor
provided: A< B and A > B. A = B can be obtained by NORing the two .
outputs with an additional gate. A high level on the enable function http://onsemi.com
forces both outputs low. Multiple MC10166s may be used for larger MARKING
word comparisons. DIAGRAMS
* Pp =440 mW typ/pkg (No Load) 16
* tpd=Data to Output 6.0 ns typ CDIP-16
e Etooutput2.5nst L SUFFIX Mc10166L
p yp CASE 620 AWLYYWW
* tr, t = 2.0 ns typ (20%—80%) -
16
LOGIC DIAGRAM PDIP_16
T O——————— P SUFFIX MC10166P
AWLYYWW
CASE 648 2
A4 9
B4 10 —u'.u—> ! 1
I = . d h
T d =D % PLCC-20 d 10166 P
FN SUFFIX i i
A3 12 ~. s CASE 775 g AWLYYWW f
B3 11 —eml —DO— e
2A>8 A = Assembly Location
_D— _D— WL = Wafer Lot
YY = Year
A2 13 | WW = Work Week
B2 14— oml O T [ [ $ Do—=— >—+
DIP PIN ASSIGNMENT
¢ *— |/
Ik ! ] o e O~ e 1 9 H ww
Al 6 ~ =
Bl 7—eml 0 =] So— w8 ]2 s 1E
AB [ |3 4[] B2
T o— B0 [ |4 B[] w2
A0 5 Veer=PIN1 A0 |: 5 12 :l A3
B0 4 —omil o Vccz =PIN 16 N S 1] B3
E 15 VEg=PIN8
BL [ |7 0] ] B4
v, 8 9 A4
TRUTH TABLE ee [ -]
Inputs Outputs Pin assignment is for Dual-in-Line Package.
E A B A<B A>B For PLCC pin assignmir;tbzztz‘ tlhg Pin Conversion Tables
H X X L L
L Word A = Word B L L
L Word A > Word B L H ORDERING INFORMATION
L Word A < Word B H L Device Package Shipping
MC10166L CDIP-16 25 Units / Rail
MC10166P PDIP-16 25 Units / Rall
MC10166FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 363 Publication Order Number:

March, 2000 — Rev. 6 MC10166/D



MC10166

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 117 85 106 117 mAdc
Input Current linH 5 350 220 220 pAdC
linL 5 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLa 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Data to Output to+2+ 2 1.0 8.0 1.0 6.0 7.6 1.0 8.4
Delay tg—o— 2 1.0 8.0 1.0 6.0 7.6 1.0 8.4
t11-2+ 2 1.0 8.0 1.0 6.0 7.6 1.0 8.4
t114+2— 2 1.0 8.0 1.0 6.0 7.6 1.0 8.4
t7+43+ 3 1.0 8.0 1.0 6.0 7.6 1.0 8.4
t7_3— 3 1.0 8.0 1.0 6.0 7.6 1.0 8.4
Enable to Output | t15-3+ 3 1.0 3.8 1.0 2.5 3.6 1.0 4.0
t15+3— 3 1.0 3.8 1.0 25 3.6 1.0 4.0
Rise Time (20 to 80%) to+ 2 1.0 3.6 11 2.0 3.5 11 3.8
Fall Time (20 to 80%) to_ 2 1.0 3.6 11 2.0 35 1.1 3.8
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MC10166

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax ViLmin ViHAmin | ViLAmax VEE

-30°C | -0.890 -1.890 -1.205 -1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 -1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 4,7,10,11,14 8 1,16
Input Current linH 5 5 8 1,16
linL 5 5 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
3 4 8 1,16
Output Voltage Logic 0 VoL 2 5,15 8 1,16
3 4,15 8 1,16
Threshold Voltage Logicl | VoHA 2 5 15 8 1,16
3 4 15 8 1,16
Threshold Voltage LogicO | VoLA 2 5 15 8 1,16
3 4 15 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0
Propagation Delay Data to Output t9+2+ 2 9 2 8 1,16
tg—p— 2 9 2 8 1,16
t11-2+ 2 12 11 2 8 1,16
t1142— 2 12 11 2 8 1,16
t7+3+ 3 6 7 3 8 1,16
t7_3— 3 6 7 3 8 1,16
Enable to Output | t15-3+ 3 10 15 3 8 1,16
t15+3— 3 10 15 3 8 1,16
Rise Time (20 to 80%) to4 2 9 2 8 1,16
Fall Time (20 to 80%) to_ 2 9 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10166

APPLICATION INFORMATION

FIGURE 1 — 9-BIT MAGNITUDE

COMPARATOR
A0 BO Al Bl A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 AS BS
1 |

A0 Al A2 A3 A4 A0 Al A2 A3 Ad

BO B1 B2 B3 B4 BO B1 B2 B3 B4

MC10166 MC10166
A>B A<B A>B A<B
<

A>B A<B A=B
For 9-Bit Word

A>B

B24 ——B4
A24 A4
B23 —B3
A23 A3 A<B
B22 ——B2
A22 A2
B2l ——B1 A>B
A21 Al
B20 — B0
A20 A0
B9 —B4
Al9 A4
B18 —B3
Al18 A3 A<B
B17 —B2
Al7 A2
B16 —Bl1 A>B
Al6 Al
Bl5 — B0
Al15 A0
B14 ——B4 —— B4
Al4 Ad Ad
B13 ——B3 B3
Al3 A3 A<B A3 A<B
Bl2 —B2 L s
Al12 A2 —— A2
Bl ——Bl A>B Bl A>B
All Al Al
B10 ——BO BO
A10 A0 — A0
B9 —B4
A9 Ad
B8 ——B3
A8 A3 A<B
B7 ——B2
A7 A2
B6 —Bl A>B
A6 Al
B5 ——B0
A5 A0
B4 ——B4
Ad Ad
B3 ——B3
A3 A3 A<B
B2 —B2
A2 A2
Bl —Bl A>B
Al Al
B0O ——BO
A0 A0

FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR

The MC10166 compares the magnitude of two 5-bit
words. Two outputs are provided which give a high
level for A > B and A < B. The A = B function can be
obtained by wire—ORing these outputs (a level indi-
cates A = B) or by NORIing the outputs (a high level indi-
cates A = B).

For longer word lengths, the MC10166 can be seri-
ally expanded or cascaded. Figure 1 shows two devices
in a serial expansion for a 9-bit word length. The A >
B and A < B outputs are fed to the A0 and BO inputs
respectively of the next device. The connection for an
A = B output is also shown. The worst case delay time
of serial expansion is equal to the number of compara-
tors times the data—to—output delay.

For shorter delay times than possible with serial
expansion, devices can be cascaded. Figure 2 shows a
25-hit cascaded comparator whose worst case delay is
two data—to—output delays. The cascaded scheme can
be extended to longer word lengths.
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MC10168
Quad Latch

The MC10168 is a Quad Latch with common clocking to all four
latches. Separate output enabling gates are provided for each latch,
allowing direct wiring to a bus. When the clock is high, outputs will i juct
follow the D inputs. Information is latched on the negative—going ON Sem = a
transition of the clock.

* Pp =310 mW typ/pkg (No Load)

http://onsemi.com

* tpd=GtoQ=2nstyp MARKING
DtoQ=3nstyp DIAGRAMS
CtoQ=4nst 16

*trt=2 o? t 20{‘/) 80% e CDiP-e

r, tf = 2.0 ns typ (20%—80%) L SUEFIX MC10168L
CASE 620 AWLYYWW

LOGIC DIAGRAM

PDIP-16
P SUFFIX
CASE 648

—— N
N e B Bl o oy VNP g
G 5
Gl 4 PLCC-20
._D _;DO; 6 Q1 % FN SUFFIX
R > CASE 775

= Assembly Location

WL = Wafer Lot
Cc 13 —o YY =Year

WW = Work Week

DO 3

MC10168P
o AWLYYWW

10168
AWLYYWW

Toooo

D1 7

L

D2 9 —
DIP PIN ASSIGNMENT
2 Y
_ ? 5 > 1 Q2 veer [t 16 ] Veeo
G2 12
G3 10 Q []2 15[ ] Q3
_LD % 153 oo [ |3 4[] os
Gl [ |4 1B ] cc
Vcc1=PIN1 __ _
- G2
D3 14 [ Veca =PIN 16 G []s 12 [ ]
VEg =PIN8 o |: 6 1 :l Q2
b1 [ |7 0| ]G3
v 8 9 D2
TRUTH TABLE ee [] u
G C D Qn+1 Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
H X X L on page 18.
L L X Qn
L H L L
L H H H ORDERING INFORMATION
Device Package Shipping
MC10168L CDIP-16 25 Units / Rail
MC10168P PDIP-16 25 Units / Rail
MC10168FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 367 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10168

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 82 60 75 82 mAdc
Input Current linH 3,7,9,14 390 245 245 pAdC
4,5,10,12 425 265 265
13 460 290 290
linL * 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
6 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
6 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
6 -1.080 —-0.980 -0.910
Threshold Voltage  LogicO | VoLa 2 -1.655 -1.630 -1.595 Vdc
6 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay Data | t3+2+ 2 1.0 5.6 1.0 3.0 5.4 1.1 5.9
Gate | tg5_o+ 2 1.0 3.2 1.0 2.0 3.1 1.0 34
Clock | t13+2+ 2 1.0 5.8 1.0 4.0 5.6 1.2 6.2
Setup Time 13413+ 2 25 25 25
Hold Time t13+3+ 2 1.0 1.0 1.0
Rise Time (20 to 80%) tos 2 1.0 3.6 11 2.0 35 1.1 3.8
Fall Time (20 to 80%) to_ 2 1.0 3.6 1.1 2.0 35 1.1 3.8

* Individually test each input applying V| or V| to input under test.
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MC10168

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 3,7,9,14 * 8 1,16
4,5,10,12 * 8 1,16
13 13 8 1,16
linL * * 8 1,16
Output Voltage Logic 1 VOH 2 3,13 8 1,16
6 7,13 8 1,16
Output Voltage Logic 0 VoL 2 3,5 8 1,16
6 4,7 8 1,16
Threshold Voltage Logicl | VoHA 2 13 3 8 1,16
6 13 7 8 1,16
Threshold Voltage LogicO | VoLa 2 13 3 8 1,16
6 13 7 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay Data t3+2+ 2 3 2 8 1,16
Gate | t5_p+ 2 5 2 8 1,16
Clock | t13+2+ 2 13 2 8 1,16
Setup Time t3+13+ 2 8 1,16
Hold Time t13+3+ 2 8 1,16
Rise Time (20 to 80%) to+ 2 3 2 8 1,16
Fall Time (20 to 80%) to_ 2 3 2 8 1,16

* Individually test each input applying V| or V| to input under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10170

9+2-Bit Parity Generator/
Checker

The MC10170 is a 11-bit parity circuit, which is segmented into 9

data bits and 2 control bits. ON Semiconductor
Output A generates odd parity on 9 bits; that is, Output A goes high
for an odd number of high logic levels on the bit inputs in only 2 gate http://onsemi.com
delays.
MARKING

The Control Inputs can be used to expand parity to larger numbers
of bits with minimal delay or can be used to generate even parity. To
expand parity to larger words, the MC10170 can be used with the

DIAGRAMS
16

CDIP-16
MC10160 or other MC10170’s. The MC10170 can generate both eve L SUFEIX MC10170L
and odd parity. CASE 620 AWLYYWW
* Pp =300 mW typ/pkg (No Load) 1
* tpd= 2.5 ns typ (Control Inputs to B Output) 16
4.0 ns typ (Data Inputs to A Output) ’ PPESNLIJ’F—FI& MC10170P
6.0 ns typ (Data Inputs to B Output) \' CASE 648 o AWLYYWW
* tr, tf = 2.0 ns typ (20%—80%) 1 )
LOGIC DIAGRAM BLCC20 ¢ !
% FNSUFFIX 0170 g
CONTROL 13 HIGH 3
INPUTS ] 158 e CASE 775 0 AWLYYWW
14L0W —J EVEN PARITY g 0
bo 3 A = Assembly Location
D1 4 WL = Wafer Lot
D2 5 YY = Year
WW = Work Week
D3 6
D4 7 2 A DIP PIN ASSIGNMENT
D5 9 ODD PARITY \\
e 10 veer [t 16 ] vee
Vcc1=PIN 1 A 2 15 B
D8 12 VEE=PIN 8 oo [ |3 14| ] Low
o1 [ |4 13[ ] HicH
INPUTS OUTPUTS D2 |: 5 1 :l D8
Sum of Odd Parity | Even Parity
D Inputs D3 |: 6 u :l b7
i Output A Output B
at High Level p p D4 |: 7 10 :l D6
Even Low High
odd High Low Vee [ |8 9| ] os
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
on page 18.
ORDERING INFORMATION
Device Package Shipping
MC10170L CDIP-16 25 Units / Rail
MC10170P PDIP-16 25 Units / Rail
MC10170FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 370 Publication Order Number:
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MC10170

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 78 57 71 78 mAdc
Input Current linH 3 350 200 220 pAdC
5 350 220 220
linL 3 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
15 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
15 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
15 -1.080 —0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
15 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t13+15+ 15 15 4.2 15 25 4.0 15 4.4
t14-15— 15 15 4.2 15 2.5 4.0 15 4.4
t3+2— 2 2.0 6.6 2.0 4.0 6.0 2.0 6.6
t3-15+ 15 4.0 9.5 4.0 6.0 8.8 4.0 9.5
Rise Time (20 to 80%) to+ 2 15 4.3 15 2.0 3.9 15 4.3
Fall Time (20 to 80%) to_ 2 15 4.3 15 2.0 3.9 15 4.3
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MC10170

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE

-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2

+25°C -0.810 —1.850 -1.105 -1.475 -5.2

+85°C -0.700 -1.825 -1.035 —1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 1,16
Input Current linH 3 3 8 1,16
5 5 8 1,16
linL 3 3 8 1,16
Output Voltage Logic 1 VOH 2 3,4,5 8 1,16
15 14 8 1,16
Output Voltage Logic 0 VoL 2 4,5 8 1,16
15 13,14 8 1,16
Threshold Voltage Logicl | VoHA 2 5 8 1,16
15 13 8 1,16
Threshold Voltage LogicO | VoLa 2 5 8 1,16
15 13 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0
Propagation Delay t13+15+ 15 13 15 8 1,16
t14-15— 15 14 15 8 1,16
t3+2— 2 3 2 8 1,16
t3_15+ 15 3 15 8 1,16
Rise Time (20 to 80%) to4 2 3 2 8 1,16
Fall Time (20 to 80%) to_ 2 3 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10171

Dual Binary to 1-4 Decoder
(Low)

The MC10171 is a binary coded 2 line to dual 4 line decoder with

selected outputs low. With eitheOBr EL high, the corresponding ON Semiconductor
selected 4 outputs are high. The common enabléhEn high, forces
all outputs high. http://onsemi.com
o =
Pp = 325 mW typ/pkg (No Load) MARKING
. tpd =4.0nstyp DIAGRAMS
* tr, tf = 2.0 ns typ (20%—80%) 16
CDIP-16
LOGIC DIAGRAM L SUFFIX MC10171L
AWLYYWW
oy CASE 620
10Q03 1
16
11Q02 _
“_[>F . PDIP-16 MC10171P
=1 \ P SUFFIX AWLYYWW
"DF 12Q01 CASE648 LO
®
A9 l 1
° _'):>F 3Q13 PLCC-20 i 10171 D
57 ® % FNSUFFIX h
o e case77s 0 AwLyyww b
._DF 4Q12 ; h
' L= A ==a==l=a=)
i ._DF 5Q11 A = Assembly Location
WL = Wafer Lot
o 6 Ql 0 YY = Year
El2 WW = Work Week
Veer =PINT DIP PIN ASSIGNMENT
Vce2 =PIN 16
VEE=PIN8 e
veer ]2 16 ] veeo
TRUTH TABLE EL [ |2 5 ]E
ENABLE INPUTS | INPUTS OUTPUTS Qe []3 u[ ] e
E |E0 | EL | A | B |Q10 [Q1u1 |Q12 |Q13 |Qo0 [ Qo1 | Q02 | QO3 Q2 [_|4 13 [ ] oo
Lo e jrfefe |H|H]IH|[L]HIH]H Qu [|s 2] o
L L L L ]|H]|H LlH]H|[H L | H [H
LlLe v |fHfe]H|[H ]| L]H]|H|[H]L]|H Qo [ u [ ] Qo
L L L |H]H|H | H]|H L |H]|H|H L B 7 10 Qo3
L LlH Lol H | H]|H]H LlH]H|[H L ]
L | H Ll | H]IH|H]H]IH]H]|H Vee [ 8 o[ ] A
H| X | X |X|X]H]|H|H]H|[H]H]|H]|H
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
on page 18.
ORDERING INFORMATION
Device Package Shipping
MC10171L CDIP-16 25 Units / Rail
MC10171P PDIP-16 25 Units / Rall
MC10171FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 373 Publication Order Number:
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MC10171

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 85 65 7 85 mAdc
Input Current linH 14 350 220 220 pAdC
linL 14 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 6 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
13 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | -0.700
Output Voltage Logic 0 VoL 13 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 6 -1.080 —-0.980 -0.910 Vdc
13 -1.080 —-0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 6 —-1.655 -1.630 -1.595 Vdc
13 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay t7+6+ 6 15 6.2 15 4.0 6.0 15 6.4
t7_6— 6 15 6.2 15 4.0 6.0 15 6.4
17413+ 13 15 6.2 15 4.0 6.0 15 6.4
t7-13— 13 15 6.2 15 4.0 6.0 15 6.4
Rise Time (20 to 80%) te+ 6 1.0 3.3 11 2.0 3.3 11 3.4
113+ 13 1.0 3.3 11 2.0 3.3 11 3.4
Fall Time (20 to 80%) te— 6 1.0 3.3 11 2.0 3.3 11 3.4
t13— 13 1.0 3.3 11 2.0 3.3 11 3.4

http://onsemi.com
374




MC10171

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax ViLmin [ ViHAmin | ViLAmax VEE
-30°C —0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 2,7,9,14,15 8 1,16
Input Current linH 14 14 8 1,16
linL 14 14 8 1,16
Output Voltage Logic 1 VOH 6 15 8 1,16
13 15 8 1,16
Output Voltage Logic 0 VoL 13 2,7,9,14,15 8 1,16
Threshold Voltage Logicl | VoHA 6 15 8 1,16
13 15 8 1,16
Threshold Voltage LogicO | VoLa 6 2,9,14,15 7 8 1,16
13 2,7,14,15 9 8 1,16
Switching Times (50Q Load) +0.31V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t7+6+ 6 2,9,14,15 7 6 8 1,16
t7—6— 6 2,9,14,15 7 6 8 1,16
t7413+ 13 2,9,14,15 7 13 8 1,16
t7-13— 13 2,9,14,15 7 13 8 1,16
Rise Time (20 to 80%) te+ 6 7 6 8 1,16
t13+ 13 7 13 8 1,16
Fall Time (20 to 80%) te— 6 7 6 8 1,16
t13— 13 7 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10172

Dual Binary to 1-4 Decoder
(High)

The MC10172 is a binary-coded 2 line to dual 4 line decoder with

selected outputs high. With either B0 E1 low, the corresponding ON Semiconductor
selected 4 outputs are low. The common enabigren high, forces
all outputs low. http://onsemi.com
* Pp =325 mW typ/pkg (No Load)
. tpd =4.0ns typ MARKING
* ty, t = 2.0 ns typ (20%—80%) DIAGRAMS
LOGIC DIAGRAM 16
=14 CDIP-16
10003 L SUFFIX MC10172L
CASE 620 AWLYYWW
Veep =PINT [
Veeo = PIN 16 11Q02 1
VEg =PIN8
B . ’_DOL 12Q01 16
PDIP-1
A9 ¢ P SUFFI?( MC10172P
.__DOL 13000 CASE 648 o AWLYYWW
D~ !
3Q13
57 ® 1
¢ 4Q12
® ._[>°L Q PLCC-20 : 10172 :
FN SUFFIX i h
E15 .—):>°L 501l R CASE775  HAwLYyww f
B ) S
E12 6Q10
A = Assembly Location
DIP PIN ASSIGNMENT WL = Wafer Lot
N\ YY = Year
veer [t 16| | Veer WW = Work Week
EL [ |2 5[ ] E
Q3 [ ] 3 | ] € ORDERING INFORMATION
Qz [ |4 13[ ] Qoo Device Package Shipping
u [ s 12 [ ] oot MC10172L CDIP-16 | 25 Units/ Rail
Qu [ |s u [ ] oo MC10172P PDIP-16 25 Units / Ralil
B []7 10| ] Qo3 MC10172FN PLCC-20 | 46 Units /Rail
vee [] @ o[ ]~
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
TRUTH TABLE
E |E1|EO| A | B | Q10| Q11 | Q12 | Q13 | Q00 | Q01 | Q02 | QO3
C{H|H|C[LC][H L L L H L L L
L{H|H]|L]H] L H L L L H L L
L{H|H][H]L] L L H L L L H L
L{H|H][H]H] L L L H L L L H
[ I S R A A L L L H L L L
L{n|lLofLr]|L]H L L L L L L L
HIx|x|x]|x]|L L L L L L L L
0 Semiconductor Components Industries, LLC, 2000 376 Publication Order Number:
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MC10172

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 85 65 7 85 mAdc
Input Current linH 14 350 220 220 pAdC
linL 14 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 6 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
13 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 13 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 6 -1.080 —-0.980 -0.910 Vdc
13 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLaA 6 —-1.655 -1.630 -1.595 Vdc
13 —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay t7+6— 6 15 6.2 15 4.0 6.0 15 6.4
76+ 6 15 6.2 15 4.0 6.0 15 6.4
t7+413— 13 15 6.2 15 4.0 6.0 15 6.4
t7-13+ 13 15 6.2 15 4.0 6.0 15 6.4
Rise Time (20 to 80%) te+ 6 1.0 3.3 11 2.0 3.3 11 3.4
113+ 13 1.0 3.3 11 2.0 3.3 11 3.4
Fall Time (20 to 80%) te— 6 1.0 3.3 11 2.0 3.3 11 3.4
t13— 13 1.0 3.3 11 2.0 3.3 11 3.4
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MC10172

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax ViLmin [ ViHAmin | ViLAmax VEE
-30°C —-0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 14 14 8 1,16
linL 14 14 8 1,16
Output Voltage Logic 1 VOH 6 2 8 1,16
13 14 8 1,16
Output Voltage Logic 0 VoL 13 15 2,7,9,14 8 1,16
Threshold Voltage Logicl | VoHA 6 2 8 1,16
13 14 8 1,16
Threshold Voltage LogicO | VoLa 6 29,14 7 8 1,16
13 2,7,14 9 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay t7+6— 6 2 9,14 7 6 8 1,16
t7_6+ 6 2 9,14 7 6 8 1,16
t7+13- 13 14 2,9 7 13 8 1,16
t7-13+ 13 14 29 7 13 8 1,16
Rise Time (20 to 80%) te+ 6 2 9,14 7 6 8 1,16
113+ 13 14 2,9 7 13 8 1,16
Fall Time (20 to 80%) to— 6 2 9,14 7 6 8 1,16
t13— 13 14 2,9 7 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50-ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10173

Quad 2-Input Multiplexer/
Latch

The MC10173 is a quad two channel multiplexer with latch. It

incorporates common clock and common data select inputs. The select ON Semiconductor

input determines which data input is enabled. A high (H) level enables

data inputs D00, D10, D20, and D30 and a low (L) level enables data http://onsemi.com

inputs D01, D11, D21, D31. Any change on the data input will be

reflected at the outputs while the clock is low. The outputs are latched MARKING
on the positive transition of the clock. While the clock is in the high 16D'AGRAMS
state, a change in the information present at the data inputs will not CDIP-16

affect the output information. L SUFFIX MC10173L
* Pp =275 mW typ/pkg (No Load) CASE 620 AWLYYWW
* tpd=2.5nstyp 1

e ty, t = 2.0 ns typ (20%—80%) 16

MC10173P
o AWLYYWW

— PDIP-16
ll~ P SUFFIX
LOGIC DIAGRAM CASE 648

SELECT9 —U 1 1
’:D 100 PLCC-20 1 o5 B
D00 6 % FNSUFFIX @ h
B s case77s  JAwLrvww
D01 5
A = Assembly Location
‘ T 2 Q1 WL = Wafer Lot
D10 4 YY =Year
WW = Work Week
ot 3 =)
DIP PIN ASSIGNMENT
) Ny
D2013 :D 1502  []1 16 [ ] vee
D Q1 |: 2 15 :l Q2
p2112 o [ |3 u[ ] o3
D10 [ |4 13| | p2o
b 1403
D30 11 :D por [_|5 12[ ] b2
_‘D poo [_|6 1| ] o3
D3110 Vee =PIN 16 —
VEE = PIN® cLock [ | 7 10| | ps1
CLOCK 7 vee [ |8 9 | ] seLect
TRUTH TABLE
Pin assignment is for Dual-in—Line Package.
SELECT | CLOCK QOn+1 For PLCC pin assignment, see the Pin Conversion Tables
H L D00 on page 18.
L L D01
X H Qop,
ORDERING INFORMATION
Device Package Shipping
MC10173L CDIP-16 25 Units / Rall
MC10173P PDIP-16 25 Units / Rail
MC10173FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 379 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10173

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 73 66 73 mAdc
Input Current linH 5 470 295 295 pAdC
6 470 295 295
7 400 250 250
9 400 250 250
linL All 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 1 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
2 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 1 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 1 -1.080 —-0.980 —-0.910 Vdc
2 -1.080 —0.980 -0.910
Threshold Voltage  Logic0 | VoLa 1 -1.655 -1.630 -1.595 Vdc
2 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Data Input te+1+ 1 0.8 3.7 1.0 2.5 3.5 11 53
Delay te—1— 1 0.8 3.7 1.0 25 3.5 11 5.3
t54+1+ 1 0.8 3.7 1.0 25 35 11 5.3
t5_1— 1 0.8 3.7 1.0 2.5 35 11 5.3
Clock Input | t7_1+ 1 1.6 7.2 1.6 4.5 6.8 14 6.8
t7_1— 1 1.6 7.2 1.6 4.5 6.8 1.4 6.8
Select Input | tg+1+ 1 11 6.2 13 3.5 5.7 1.2 6.7
to+1— 1 11 6.2 1.3 35 5.7 1.2 6.7
to_1+ 1 11 6.2 1.3 35 5.7 1.2 6.7
tg—1— 1 11 6.2 1.3 35 5.7 1.2 6.7
Setup TIme Data Input | tsetup 1 2.0 2.0 15 2.0
Select Input | tsetup 1 3.0 3.0 2.5 3.0
Hold TIme Data Input thold 1 25 2.5 0.0 25
Select Input thold 1 15 15 -0.5 15
Rise Time (20 to 80%) t+ 1 1.2 4.0 15 2.0 35 1.4 4.0
Fall Time (20 to 80%) t— 1 1.2 4.0 15 2.0 35 1.4 4.0

* V|Lmin applied to each input pin, one at a time.
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MC10173

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 16
Input Current 5 5 8 16
6 6 8 16
7 7 8 16
9 9 8 16
linL All * 8 16
Output Voltage Logic 1 VOH 1 6,9 7 8 16
2 5 7 8 16
Output Voltage Logic 0 VoL 1 9 7 8 16
2 7 8 16
Threshold Voltage Logicl | VoHA 1 9 7 6 8 16
2 7 5 8 16
Threshold Voltage LogicO | VoLa 1 9 7 6 8 16
2 7 5 8 16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay Data Input | te+1+ 1 9 7 6 1 8 16
te—1— 1 9 7 6 1 8 16
541+ 1 7 5 1 8 16
t5_1— 1 7 5 1 8 16
Clock Input | t7_1+ 1 57 1 8 16
t7-1— 1 57 1 8 16
Select Input t9+1+ 1 6 7 9 1 8 16
to+1— 1 5 7 9 1 8 16
f9_1+ 1 5 7 9 1 8 16
tg_1— 1 6 7 9 1 8 16
Setup Time Data Input |  tsetup 1 57 1 8 16
Select Input | tsetup 1 6 7,9 1 8 16
Hold TIme Data Input thold 1 57 1 8 16
Select Input thold 1 6 7,9 1 8 16
Rise Time (20 to 80%) t+ 1 5 7 1 8 16
Fall Time (20 to 80%) = 1 7 1 8 16

* VILmin applied to each input pin, one at a time.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10174

Dual 4 to 1 Multiplexer

The MC10174 is a high speed dual channel multiplexer with output
enable capability. The select inputs determine one of four active data
inputs for each multiplexer. An output enable forces both outputs low

when in the high state.

* Pp =305 mW typ/
* tpd=3.5nstyp (D

pkg (No Load)
ta to output)

* tr, tf = 2.0 ns typ (20%—80%)

LOGIC DIAGRAM

D00 3

D01 5

D02 4

D03 6

Vce1=PIN1
Vce2 =PIN 16
VEg =PIN8

]
%:1
]

ENABLE 14
D10 13
D11 1.1
3 Yo 15Q1
D12 12 3 g ‘
D13 10
TRUTH TABLE
ENABLE | ADDRESS INPUTS OUTPUTS
E B A Qo0 Q1
H X X L L
L L L D00 D10
L L H DO1 D11
L H L D02 D12
L H H D03 D13

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 6
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MARKING
DIAGRAMS
16

CDIP-16
L SUFEIX MC10174L
CASE 620 AWLYYWW
1
16
PDIP-16
B SUEFIX MC10174P
o AWLYYWW
CASE 648
1
1
g 1]
PLCC-20
g 1]
% FNSUFFIX g 0174
> CASE 775 g AWLYYWW
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
DIP PIN ASSIGNMENT
Y
Veer [] 1 16| | Veco
Q [ ]2 N I e
poo [ |3 14| | ENABLE
po2 [ |4 13| ] b1
por [ |5 12 ] b12
po3 [ |6 un| ] om
AL ]7 10| ] b3
vee [ |8 9] 8

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
on page 18.

ORDERING INFORMATION

Device Package Shipping
MC10174L CDIP-16 25 Units / Rail
MC10174P PDIP-16 25 Units / Rail
MC10174FN PLCC-20 46 Units / Rail

Publication Order Number:
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MC10174

ELECTRICAL CHARACTERISTICS

Test Limits
Pin o o o
Under -30°C +25°C +85°C
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 80 58 73 80 mAdc
Input Current linH 4 350 220 220 pAdC
14 525 330 330
linL 4 0.5 0.5 0.3 HAdC
Output Voltage Logic 1 VOH 15 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic O VoL 15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 15 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 15 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay t13+15+ 15 14 5.0 15 35 4.7 1.4 5.0
t13-15— 15 14 5.0 15 35 4.7 14 5.0
t7+15— 15 1.9 6.6 2.0 5.0 6.2 2.1 6.6
t7-15+ 15 1.9 6.6 2.0 5.0 6.2 2.1 6.6
t14+15— 15 1.0 3.3 1.0 2.0 3.1 0.9 34
t14—15+ 15 1.0 3.3 1.0 2.0 3.1 0.9 3.4
Rise Time (20 to 80%) t+ 15 1.0 3.4 11 2.0 3.3 11 3.6
Fall Time (20 to 80%) t— 15 1.0 3.4 11 2.0 3.3 11 3.6
ELECTRICAL CHARACTERISTICS (continued)
Each MECL 10,000 series circuit has been de- TEST VOLTAGE VALUES (Volts)
signed to meet the dc specifications shown in the
test table, after thermal equilibrium has b - : :
tablished The crcutisinatest socketor mountea | @ TeStTemperature | Vibmax | Vitmin | ViHAmin | ViLAmax | VEE
on a printed circuit board and transverse air flow o
greater than 500 linear fpm is maintained. Outputs —30°C —0.890 -1.890 -1.205 -1.500 5.2
terminated through a 50—oh istor to —2.0 o
3g?ts.er1r22?§rocerc?:r%s aare s%or:vr:efsésr (t))rnl(;/ one +25°C -0.810 -1.850 -1.105 —1.475 -5.2
ggtf. The other gates are tested in the same man- +85°C —0.700 _1.825 ~1.035 _1.440 5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 4 4 8 1,16
14 14 8 1,16
linL 4 4 8 1,16
Output Voltage Logic 1 VOH 15 13 8 1,16
Output Voltage Logic 0 VoL 15 14 8 1,16
Threshold Voltage Logicl | VoOHA 15 13 8 1,16
Threshold Voltage LogicO | VoLa 15 14 8 1,16
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t13+15+ 15 13 15 8 1,16
t13-15— 15 13 15 8 1,16
t7415— 15 11 7 15 8 1,16
t7-15+ 15 11 7 15 8 1,16
t14+15— 15 13 14 15 8 1,16
t14-15+ 15 13 14 15 8 1,16
Rise Time (20 to 80%) t+ 15 13 14 15 8 1,16
Fall Time (20 to 80%) t— 15 13 14 15 8 1,16
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MC10175
Quint Latch

The MC10175 is a high speed, low power quint latch. It features five
D type latches with common reset and a common two—input clock.

Data is transferred on the negative edge of the clock and latched on the

positive edge. The two clock inputs are “OR”"ed together.

Any change on the data input will be reflected at the outputs while
the clock is low. The outputs are latched on the positive transition of
the clock. While the clock is in the high state, a change in the
information present at the data inputs will not affect the output
information. The reset input is enabled only when the clock is in the

ON Semiconductor
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MARKING
DIAGRAMS
16

high state. = CDIP-16 MC10175L
— N L SUFFIX
° PD =400 mW typ/pkg (NO Load) CASE 620 AWLYYWW
* tpd= 2.5 ns typ (Data to Output) I
= 04—8009
* tr, tf = 2.0 ns typ (20%—80%) 16
, PDIP-16
LOGIC DIAGRAM b P SUFFIX Xﬂﬁﬁg\l(m
CASE 648 o
D0 10 ————————WID QP — 14 QO T
CR 1
—4 PLCC-20 G 4
% FNSUFFIX 075 p
b1 12 R el > CASE775  §AWLYYWW]
[ CR 0 1]
.4 A = Assembly Location
WL = Wafer Lot
|
D2 13 D QM —2 Q2 YY =Year
® CRr WW = Work Week
¢ DIP PIN ASSIGNMENT
D3 9 D Qp— 3 Q3 \UJ
¢—C R veer [ 1 16 [ ] veea
o 4 @ [ ]2 5] @
D4 5 alD obh—14 1 []s 14 ] Qo
% (73::[>" CR Vee1=PINT [ 13[ ] p2
RESET 11 o1 V\?Eézi:m 0 D4 [ 5 12[] o1
co[ |6 11 [ ] RESET
TRUTH TABLE ca ] [ ] po
D |Co| C1 Reset | Qn+1 Vee [ ] 8 9] b3
L L L X L Pin assignment is for Dual-in—-Line Package.
H L L X H For PLCC pin assignment, see the Pin Conversion Tables
X H X L Qn on page 18.
X | x H L Qn
X H X H L
X X H H L
ORDERING INFORMATION
Device Package Shipping
MC10175L CDIP-16 25 Units / Rall
MC10175P PDIP-16 25 Units / Rail
MC10175FN PLCC-20 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 384 Publication Order Number:
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MC10175

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 107 78 97 107 mAdc
Input Current linH 6 460 290 290 pAdC
7 460 290 290
10 460 290 290
11 1000 650 650
linL All 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 14 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
15 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 14 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
15 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 14 -1.080 —-0.980 —-0.910 Vdc
15 -1.080 -0.980 -0.910
Threshold Voltage  Logic0 | VoLa 14 -1.655 -1.630 -1.595 Vdc
15 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Data Input | t10+14+ 14 1.0 3.6 10 3.5 1.0 3.6
t10-14— 14 1.0 3.6 1.0 35 1.0 3.6
Clock Input | tg—14+ 14 1.0 4.7 1.0 43 1.0 4.4
t6—14— 14 1.0 4.7 1.0 4.3 1.0 4.4
Reset Input | t17+4— 4 1.0 4.0 1.0 3.9 1.0 4.2
t11+14— 14 1.0 4.0 1.0 3.9 1.0 4.2
Setup TIme tsetup 14 25 2.5 25
Hold Time thold 14 15 15 15
Rise Time (20 to 80%) t+ 14 1.0 3.6 11 35 11 3.7
Fall Time (20 to 80%) t— 14 1.0 3.6 11 35 11 3.7

1. Individually test each input; apply V|_min to pin under test.
2. Output latched to high logic state prior to test.
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MC10175

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 6 6 8 1,16
7 7 8 1,16
10 10 8 1,16
11 11 8 1,16
linL All Note 1. 8 1,16
Output Voltage Logic 1 VOH 14 10 6 8 1,16
15 12 6 8 1,16
Output Voltage Logic 0 VoL 14 6, 10 8 1,16
15 6,12 8 1,16
Threshold Voltage Logicl | VoHA 14 6 10 8 1,16
15 6 12 8 1,16
Threshold Voltage LogicO | VoLa 14 6 10 8 1,16
15 6 12 8 1,16
Switching Times (50Q Load) +1.11V +0.31V Pulse In Pulse Out -3.2V +2.0 V
Data Input | t10+14+ 14 6,7 10 14 8 1,16
t10-14— 14 6,7 10 14 8 1,16
Clock Input | tg—14+ 14 7 10,6 14 8 1,16
t6—14— 14 7 10,6 14 8 1,16
Reset Input | t11+4— 4 5 6 7,11 42) 8 1,16
t11+14— 14 10 6 7,11 14 2) 8 1,16
Setup Time tsetup 14 7 6, 10 14 8 1,16
Hold Time thold 14 7 6, 10 14 8 1,16
Rise Time (20 to 80%) t+ 14 6,7 10 14 8 1,16
Fall Time (20 to 80%) t— 14 6,7 10 14 8 1,16

1. Individually test each input; apply V||_min to pin under test.
2. Output latched to high logic state prior to test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10176

Hex D Master/Slave
Flip-Flop

The MC10176 contains six high-speed, master slave type “D”

flip-flops. Clocking is common to all six flip-flops. Data is entered ON Semiconductor
into the master when the clock is low. Master to slave data transfer .
takes place on the positive-going Clock transition. Thus, outputs may http://onsemi.com
change only on a positive-going Clock transition. A change in the
. . . . MARKING
information present at the data (D) input will not affect the output
. . . . . DIAGRAMS
information any other time due to the master-slave construction of this 16
device. CDIP-16
* Pp =460 mW typ/pkg (No Load) L SUFFIX MC10176L
. ~ 150 MH CASE 620 AWLYYWW
toggle= z (typ) -
* ty, tf = 2.0 ns typ (20%—80%) 6
LOGIC DIAGRAM e MC10176P
CASE 648 o AWLYYWW
D0 5 —™ >~ 2 Q0 1 )
PLCC-20 g 4
i h
o % FNSUFFIX g 0176
DI 6 3 s CASE775  §AWLYYWW
o— 1 1]
A = Assembly Location
[ Q WL = Wafer Lot
b2 1 4@ YY =Year
WW = Work Week
DIP PIN ASSIGNMENT
D3 10 . >~ 13 Q3 U
¢ veer [t 16 | Veca
Q [ ]2 5[] o
D4 1 — ~—— 14 Q4 o []3 ]
! Ve =PINL Q@ [ |4 1B ] @
Vce2 =PIN 16
Ver=PINB o [ |5 12 ] os
D5 12 ~ .~ 5 o5 b1 []s6 n| ] o4
CLOCK 9 _s[>_._ p2 []7 0[] 03
Vee [ ] 8 9 [ ] cLock
CLOCKED TRUTH TABLE Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
C D Qn+1 on page 18.
L X Qn
H* L
. H H ORDERING INFORMATION
*A clock H is a clock transition Device Package Shipping
from a low to a high state. MC10176L CDIP-16 25 Units / Rail
MC10176P PDIP-16 25 Units / Rall
MC10176FN PLCC-20 46 Units / Ralil
0 Semiconductor Components Industries, LLC, 2000 387 Publication Order Number:
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MC10176

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 121 88 110 121 mAdc
Input Current linH 5 350 220 220 pAdC
9 495 310 310
linL 5 0.5 0.5 0.3 HAdc
9 0.5 0.5 0.3
Output Voltage Logic 1 VOH 2t -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
15+ -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic O VoL 2% -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
15% -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 27 -1.080 —-0.980 -0.910 Vdc
15+ -1.080 —0.980 -0.910
Threshold Voltage  LogicO0 | VoLA 27 -1.655 -1.630 -1.595 Vdc
15% —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Clock Input
Propagation Delay t9+2+ 2 1.6 4.6 1.6 4.5 1.6 5.0
t9+o_ 2 1.6 4.6 1.6 45 1.6 5.0
Rise Time (20 to 80%) to+ 2 1.0 4.1 11 4.0 11 4.4
Fall Time (20 to 80%) to_ 2 1.0 4.1 11 4.0 11 4.4
Setup Time tsetup 2 25 25 25 ns
Hold Time thold 2 1.5 15 1.5 ns
Toggle Frequency (Max) ftog 2 125 125 150 125 MHz

—V
T Output level to be measured after a clock pulse has been applied to the C Input (Pin 9) I | IHmax
~ ViLmin
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MC10176

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 5 5 8 1,16
9 9 8 1,16
linL 5 5 8 1,16
9 9 8 1,16
Output Voltage Logic 1 VOH 2t 5 8 1,16
15+ 12 8 1,16
Output Voltage Logic 0 VoL 21 5 8 1,16
15+ 12 8 1,16
Threshold Voltage Logicl | VOHA 2F 5 8 1,16
15% 12 8 1,16
Threshold Voltage LogicO | VoLa 2f 5 8 1,16
15+ 12 8 1,16
Switching Times (50Q Load) +1.11Vvdc +0.31V Pulse In | Pulse Out -3.2V +2.0 V
Clock Input
Propagation Delay | tg+2+ 2 5,9 2 8 1,16
to+2— 2 59 2 8 1,16
Rise Time (20 to 80%) to+ 2 5,9 2 8 1,16
Fall Time (20 to 80%) to_ 2 59 2 8 1,16
Setup Time tsetup 2 509 2 8 1,16
Hold Time thold 2 5,9 2 8 1,16
Toggle Frequency (Max) ftog 2 8 1,16

—V
+ Output level to be measured after a clock pulse has been applied to the C Input (Pin 9) I | IHmax
~ Vitmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10178

Binary Counter

The MC10178 is a four—hit counter capable of divide—by—two,
divide—by—four, divide—by—eight or a divide—by—sixteen function.

Clock inputs trigger on the positive going edge of the clock pulse. iconducto
Set and Reset inputs override the clock, allowing asynchronous “set” ON Sem = a
or “clear.” Individual Set and common Reset inputs are provided, as
well as complementary outputs for the first and fourth bits. True

http://onsemi.com

outputs are available at all bits. MARKING
* Pp =370 mW typ/pkg (No Load) DIAGRAMS
— 16
* ftoggle=150 MHz (typ) COIP-16
* ty, tf = 2.7 ns typ (20%—-80%) O L SUuFFRIX MC10178L
LOGIC DIAGRAM CASE 620 AWLYYWW
SO Qo S1 Q1 S2 Q2 S3 Q3 1
1o 150 70 130 60 40 50 2 16
PDIP-16 MC10178P
P SUFFIX AWLYYWW
1S ¢ oS q p1sq b1 S o 1
Clockl 0—Cl @ L T et q L g 1
10 1 il
Cock2 O—]C2  Q Q Q pPLCC-20 g 10178 P
o Q o o o O FNSUFFIX h
_I > case77s  JAwLrvww g
9
Reset O S na
14 & 30 A =Assembly Location
@ Vee1=PINT & WL = Wafer Lot
Voeo = PIN 16 YY = Year
VEg =PIN8 WW = Work Week
TRUTH TABLE
DIP PIN ASSIGNMENT
INPUTS OUTPUTS U
R [|so|st|s2]|s3|ci]caloo|ot]o]os veer [t 16| ] vee
Hl o oo o x| x|fco o] ]t @[ ]2 15[ ] o
Ll H|H]|H|H]X]X]|H]|H]|H|H _ _
3 14 0
L L L L L H X No Count Q |: s :l Q
L L L L L X H No Count Q2 [ ] B | @
L L L L L *x L L L L
S3 5 12 CLOCK 1
L L L L L *x H L L L |: :l
I A R S L e L |H | L L s2 [ ]s ul[] so
L L L L L *x H H L L
CLOCK 2
L L L L L *x L L H L St |: ! 10 :l
L L L L L *x H L H L Vee [ |8 9 [] Reser
L L L L L *x L H H L
L L L L L ** H H H L Pin assignment is for Dual-in-Line Package.
L L L L L w L L L H For PLCC pin assignment, see the Pin Conversion Tables
L L L L L o H L L H on page 18.
L L L L L *x L H L H
L L L L L *x H H L H
e L o Lo e la ORDERING INFORMATION
L L L L L * H L H H Device Package Shipping
L L L L L *x L H H H
L L L L L *% H H H H MC10178L CDIP-16 25 Units / Rail
e _/_V|H Clock trfr;msition from V|_to V|4 may be applied to Cq or C» or both for MC10178P PDIP-16 25 Units / Rail
ViL same effect. MC10178FN PLCC-20 | 46 Units / Rail
0 Semiconductor Components Industries, LLC, 2000 390 Publication Order Number:
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ELECTRICAL CHARACTERISTICS

MC10178

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 97 88 97 mAdc
Input Current linH 12 390 245 245 pAdC
11 350 220 220
9 650 410 410
linL * 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 14 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
15 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 14 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
15 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 3 -1.080 —-0.980 -0.910 Vdc
14 -1.080 —-0.980 -0.910
15 -1.080 —-0.980 -0.910
Threshold Voltage  LogicO0 | VoLa 3 -1.655 -1.630 -1.595 Vdc
14 —1.655 -1.630 -1.595
15 —1.655 —-1.630 —1.595
Switching Times (50Q Load) ns
Propagation Clock Input | t12+15+ 15 14 5.0 15 35 4.8 15 5.3
Delay t12-13— 13 1.9 9.4 2.0 6.0 9.2 2.0 9.8
t10+4— 4 2.9 12.3 3.0 8.5 12.0 3.0 12.8
t12-3+ 3 3.9 14.9 4.0 11.0 14.5 4.0 15.5
Rise Time (20 to 80%) 15+ 15 11 4.7 11 25 4.5 11 5.0
Fall Time (20 to 80%) t15— 15 11 4.7 11 2.5 4.5 11 5.0
Set Input 11115+ 15 1.4 5.2 15 5.0 15 5.5
Reset Input tg_15+ 15 1.4 5.2 15 5.0 15 55
Counting Frequency fcount 15 125 125 150 125 MHz

* Individually test each input applying V|_ to input under test.

http://onsemi.com

391




MC10178

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 9 8 1,16
Input Current linH 12 12 8 1,16
11 11 8 1,16
9 9 8 1,16
linL * * 8 1,16
Output Voltage Logic 1 VOH 14 9 8 1,16
15 11 8 1,16
Output Voltage Logic 0 VoL 14 11 8 1,16
15 9 8 1,16
Threshold Voltage Logicl | VoHA 3 5 8 1,16
14 11 8 1,16
15 9 8 1,16
Threshold Voltage LogicO | VoLa 3 5 8 1,16
14 11 8 1,16
15 9 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0 V
Propagation Delay Data Input | t12+15+ 15 12 15 8 1,16
t10-13— 13 12 13 8 1,16
t12+4- 4 12 4 8 1,16
t12_3+ 3 12 3 8 1,16
Rise Time (20 to 80%) t+ 15 12 15 8 1,16
Fall Time (20 to 80%) t— 15 12 15 8 1,16
Set Input t11-15+ 15 1 15 8 1,16
Reset Input f9_15+ 15 9 15 8 1,16
Counting Frequency feount 15 12 15 8 1,16

* Individually test each input applying V)_to input under test.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10181

4-Bit Arithmetic Logic Unit/
Function Generator

The MC10181 is a high—speed arithmetic logic unit capable of
performing 16 logic operations and 16 arithmetic operations on two
four—bit words. Full internal carry is incorporated for ripple through
operation.

Arithmetic logic operations are selected by applying the appropriate
binary word to the select inputs (SO through S3) as indicated in the
tables of arithmetic/logic functions. Group carry propagags) @hd
carry generate () are provided to allow fast operations on very long

words using a second order look ahead. The internal carry is enabled

by applying a low level voltage to the mode control input (M).
* Pp =600 mW typ/pkg (No Load)

* tpd(typ): Alto F=6.5ns

* ChtoCGy+4=3.1ns

* AltoRs=5.0ns

* AltoGg=4.5ns

* AltoCy+4=5.0

ON Semiconductor

A
WL = Wafer Lot
YY = Year

WW = Work Week

http://onsemi.com

ESDL'JF::_FZI;‘( MC10181L
CASE 623 AWLYYWW

MARKING
DIAGRAMS

24

1

= Assembly Location

PIN ASSIGNMENT

LOGIC DIAGRAM U
13 veer [ ]t 24| ] Vee
1 Vee1=PINL Fo [ ]2 23 | ™
14 Vce2=PIN 24
VEE = PIN 12 L[ ]s 2] on
SO S1 S2 S3
G A0
e L FO 2 o [+ al ]
20 ——Mipg CN + 5 20 BO
1§ —— Wiy Fl 3 ves L ]
19 —alpg 2 7 F3 |: 6 19 :l Bl
16— F 6
1 — wlp R[] 18 ] A
18 _;‘B\g (;G ;‘ Pc [ |8 17 [ ] st
2 ——We, ¢ B3 A2
23— Cria 5 []o 6] ]
A3 [ ] 10 5[] s2
Eunction Select Logic Functions Arithmetic Operation B2 |: 1 14 :l S0
M is High C =D.C. Mis Low Cp, is low
S3 s2 Sl SO F F vee [ | 12 13[] s3
L L L L F=A F=A
L L L H F=A+B F=Aplus (A~ B)
L L H L F=A+B F=Aplus (A-B)
L L H H F= Logical_“l" F=Atimes 2
L H L L F=A-B F=(A+B)plus0O ORDERING INFORMATION
L H L H F=B F=(A+B)plus (A- B)
L H H L F=A®B F=AplusB Device Package Shipping
L H H H F=A+B F=Aplus (A+B)
H L L L F=A-B F=(A+B)plus 0 MC10181L CDIP-24 15 Units / Rall
H L L H F=A&$B F = A minus B minus 1
H L H L F=B F=(A+B)plus (A- B)
H L H H F=A+B F =Aplus (A +B)
H H L L F = Logical “0” F = minus 1 (two’s complement)
H H L H F=A-B F=(A«B)minus 1
H H H L F=A-B F=(A+B)minus 1
H H H H F=A F=Aminus 1
0 Semiconductor Components Industries, LLC, 2000 393 Publication Order Number:

March, 2000 — Rev. 7
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ELECTRICAL CHARACTERISTICS

MC10181

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit

Power Supply Drain Current IE 12 159 145 159 mAdc
Input Current linH 9 390 245 245 pAdC

10 350 220 220

11 390 245 245

13 320 200 200

14 425 265 265

15 425 265 265

16 350 220 220

17 425 265 265

18 350 220 220

19 390 245 245

20 390 245 245

21 350 220 220

22 460 290 290

23 320 200 200
Input Leakage Current linL 9 0.5 0.5 0.3 MAdc

10 0.5 0.5 0.3

11 0.5 0.5 0.3

13 0.5 0.5 0.3

14 0.5 0.5 0.3

15 0.5 0.5 0.3

16 0.5 0.5 0.3

17 0.5 0.5 0.3

18 0.5 0.5 0.3

19 0.5 0.5 0.3

20 0.5 0.5 0.3

21 0.5 0.5 0.3

22 0.5 0.5 0.3

23 0.5 0.5 0.3
Output Voltage Logic 1 VOH * -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL * -2.000 | -1.675 | -1.990 -1.650 | -1.920 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA * -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLa * —-1.655 -1.630 -1.595 Vdc

* Test all input—output combinations according to Function Table.
** For threshold level test, apply threshold input level to only one input pin at a time.
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MC10181

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE

-30°C —0.890 —1.890 -1.205 -1.500 -5.2

+25°C -0.810 —1.850 -1.105 -1.475 -5.2

+85°C -0.700 -1.825 -1.035 —1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 12 12 1,24
Input Current linH 9 9 12 1,24
10 10 12 1,24
11 11 12 1,24
13 13 12 1,24
14 14 12 1,24
15 15 12 1,24
16 16 12 1,24
17 17 12 1,24
18 18 12 1,24
19 19 12 1,24
20 20 12 1,24
21 21 12 1,24
22 22 12 1,24
23 23 12 1,24
Input Leakage Current linL 9 9 12 1,24
10 10 12 1,24
11 11 12 1,24
13 13 12 1,24
14 14 12 1,24
15 15 12 1,24
16 16 12 1,24
17 17 12 1,24
18 18 12 1,24
19 19 12 1,24
20 20 12 1,24
21 21 12 1,24
22 22 12 1,24
23 23 12 1,24
Output Voltage Logic 1 VOH * * * 12 1,24
Output Voltage Logic 0 VoL * * * 12 1,24
Threshold Voltage Logicl | VoOHA * b * 12 1,24
Threshold Voltage LogicO | VoLa * *x b 12 1,24

* Test all input—output combinations according to Function Table.
** For threshold level test, apply threshold input level to only one input pin at a time.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10181

AC Switching Characteristics
-30°C * +25°C +85°C *
Characteristic Symbol Input | Output | Conditions T | Min Max | Min | Typ | Max | Min | Max | Unit
Propagation Delay tH+,t- — Cn Ch+4 | AO,A1,A2,A3 | 1.0 5.1 11 | 31|50 | 11|54 ns
Rise Time, Fall Time t+,t— Cnh Cn+4 | AO,A1,A2,A3 1.0 3.2 1.0 2.0 3.0 1.0 3.2 ns
Propagation Delay th+, t+— Cn F1 A0 17 7.2 20 | 45 | 70 | 20 | 75 ns
t—+t—— Cnh F1 A0 1.7 7.2 2.0 4.5 7.0 2.0 7.5 ns
Rise Time, Fall Time t+,t— Cnh F1 A0 1.3 5.3 1.5 3.0 5.0 1.5 5.3 ns
Propagation Delay th+ - Al F1 — 2.6 104 | 3.0 | 6.5 10 3.0 |10.8 | ns
t—+t—— Al F1 — 2.6 10.4 3.0 6.5 10 3.0 | 108 | ns
Rise Time, Fall Time t+,t— Al F1 — 13 5.4 15|30 |50 |15 | 53 ns
Propagation Delay t+,t— — Al PG S0,S3 1.6 7.0 20 | 50| 65|20} 70 ns
Rise Time, Fall Time t+,t— Al Pc S0,S3 0.8 3.7 11 120 |35 | 11 | 38 ns
Propagation Delay th+ - — Al Gg A0,A2,A3,Cpy 11 7.4 20 | 45 | 70 | 1.3 | 7.7 ns
Rise Time, Fall Time t+,t— Al Gg A0,A2,A3,Cp, 1.2 5.1 1.5 4.0 5.0 1.2 5.3 ns
Propagation Delay t+—t—+ Al Ch+4 | AO,A2,A3,Ch | 1.7 7.3 20 | 50| 70 | 20 | 7.8 ns
Rise Time, Fall Time t+,t— Al Cn+4 | A0,A2,A3,Ch 1.0 3.1 1.0 2.0 3.0 1.0 3.2 ns
Propagation Delay t+ t—+ B1 F1 S3,Ch 2.7 11.3 3.0 | 80 11 30 |119 | ns
Rise Time, Fall Time t+,t— B1 F1 S3,Ch 12 5.3 15 | 35|50 |15 | 53 ns
Propagation Delay tH+,t- — B1 PG SO0,Al1 1.6 7.7 20 | 60 | 75 | 20 | 80 ns
Rise Time, Fall Time t+,t— B1 PG SO0,Al 1.0 3.6 11 |20 | 35 | 11 | 39 ns
Propagation Delay t+ = — B1 Gg S3,Cp 1.7 8.2 20 | 60 | 80 | 20 | 86 ns
Rise Time, Fall Time t+,t— B1 Gg S3,Ch 14 5.2 15 | 30|50 |12 | 54 ns
Propagation Delay t+—t—+ B1 Ch+4 S3,Ch 1.8 8.2 20 | 60 | 80 | 20 | 8.7 ns
Rise Time, Fall Time t+,t— B1 Cn+4 S3,Cp 0.9 3.1 1.0 2.0 3.0 1.0 3.2 ns
Propagation Delay T+ t— M F1 — 2.4 10.3 3.0 | 65 10 3.0 |108 | ns
Rise Time, Fall Time t+,t— M F1 — 11 51 15 | 40 | 50 | 15 | 53 ns
Propagation Delay t+—t—+ S1 F1 Al,B1 25 10.7 | 3.0 | 6.5 10 | 3.0 |10.8 | ns
Rise Time, Fall Time t+,t— S1 F1 Al1,B1 1.0 5.4 15130 |50 |15 | 54 ns
Propagation Delay t—+,t+— S1 PG A3,B3 1.7 8.3 20 | 60 | 80 | 20 | 84 ns
Rise Time, Fall Time t+,t— S1 PG A3,B3 0.8 5.1 11 |30 |50 | 11|52 ns
Propagation Delay t+—t—+ S1 Ch+4 A3,B3 1.6 9.3 20 | 60 | 90 | 20 | 9.9 ns
Rise Time, Fall Time t+,t— S1 Ch+4 A3,B3 0.9 5.3 11 |30 | 50 | 10 | 52 ns
Propagation Delay t+—t—+ S1 Gg A3,B3 15 9.6 20 | 60 | 90 | 19 | 9.7 ns
Rise Time, Fall Time t+,t— S1 Gg A3,B3 0.8 6.2 08 | 330 | 6.0 | 0.8 | 6.5 ns
T Logic high level (+1.11 Vdc) applied to pins listed. All other * L Suffix Only

input pins are left floating or tied to +0.31 Vdc.

Vce1l = Vee2 = +2.0 Vde, VEg =-3.2 Vde
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MC10186

Hex D Master-Slave
Flip-Flop with Reset

The MC10186 contains six high—speed, master slave type “D”

flip—flops. Clocking is common to all six flip—flops. Data is entered ON Semiconductor

into the master when the clock is low. Master to slave data transfer

takes place on the positive—going Clock transition. Thus, outputs may http://onsemi.com

change only on a positive—going Clock transition. A change in the

information present at the data (D) input will not affect the output MARKING
information any other time due to the master—slave construction of this 16D'AGRAMS

device A COMMON RESET IS INCLUDED IN THIS CIRCUIT.

CDIP-16
RESET ONLY FUNCTIONS WHEN CLOCK IS LOW . L SUFFIX MC10186L
* Pp =460 mW typ/pkg (No Load) CASE 620 AWLYYWW
® ftogg|e= 150 MHz (typ) 1
* tr, tf = 2.0 ns typ (20%—80%) }_Elsl_”_”_”_lm_”_l
PP g'L'fF'Fls( MC10186P
LOGIC DIAGRAM CASE 648 o AWLYYWW
1
D0 5 —™ ~— 2 Q0 1
.ﬂ.ﬂ%ﬂ.ﬂ_
Qg 1]
4 PLCC-20 0 h
% FNSUFFIX g 0180 h
DI & ~— 5 o > CASE 775 g AWLYYWW g
L= ===~}
- A = Assembly Location
WL = Wafer Lot
D2 7 ~— 4 YY = Year
o— WW = Work Week
P DIP PIN ASSIGNMENT
D3 10 ~— 13 Q3 4
~— RESET [ |1 16 ] vee
4 [z 5[] @
D4 1 ~—— 4 a [ |3 ul[ ] o
? @ [ |4 13 ] Q3
> po [|s 12 ] os
D5 12 >~ 15 Q5
D1 6 11 D4
cLock 9 [l L ]
)i y| Ve =PIN 16 b2 [ |7 10 ] o8
RESET 1 VEg =PIN8
EE vee [ |8 9 [] ctock
CLOCKED TRUTH TABLE Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
R C D Qn+1 on page 18.
L || x Qn
L H* L L
ORDERING INFORMATION
L [ H | H H - —
Device Package Shipping
H L X L . .
_ - MC10186L CDIP-16 25 Units / Rall
*A clock H is a clock transition
from a low to a high state. MC10186P PDIP-16 25 Units / Rall
MC10186FN PLCC-20 46 Units / Rall
0 Semiconductor Components Industries, LLC, 2000 398 Publication Order Number:

March, 2000 — Rev. 6 MC10186/D



ELECTRICAL CHARACTERISTICS

MC10186

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 121 88 110 121 mAdc
Input Current linH 5 350 220 220 pAdC
9 495 310 310
1 920 575 575
linL 5 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 2t -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
15+ -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2t -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
15% -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 27 -1.080 —-0.980 -0.910 Vdc
15% -1.080 —-0.980 -0.910
Threshold Voltage  LogicO | VoLA 27 -1.655 -1.630 -1.595 Vdc
15% —1.655 -1.630 —1.595
Switching Times (50Q Load) ns
Propagation Delay t1+3— 3 1.6 4.6 1.6 25 4.5 1.6 5.0
t1+4— 4 1.6 4.6 1.6 2.5 45 1.6 5.0
t9+2+ 2 1.6 4.6 1.6 3.5 4.5 1.6 5.0
to+2— 2 1.6 4.6 1.6 35 4.5 1.6 5.0
Rise Time (20 to 80%) to+ 2 1.0 4.1 11 1.8 4.0 11 4.4
Fall Time (20 to 80%) to_ 2 1.0 4.1 11 1.8 4.0 11 4.4
Setup Time tsetup 2 25 25 25 25 ns
Hold Time thold 2 1.5 15 -15 15 ns
Toggle Frequency (Max) ftog 2 125 125 150 125 MHz

T Output level to be measured after clock pulse.
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MC10186

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —-1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin | ViHamin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 16
Input Current linH 5 5 8 16
9 9 8 16
1 1 8 16
linL 5 5 8 16
Output Voltage Logic 1 VOH 2t 5 8 16
15+ 12 8 16
Output Voltage Logic 0 VoL 21 5 8 16
15+ 12 8 16
Threshold Voltage Logicl | VOHA 2F 5 8 16
15+ 12 8 16
Threshold Voltage LogicO | VoLa 2f 5 8 16
15+ 12 8 16
Switching Times (50Q Load) +1.11Vvdc +0.31V Pulse In | Pulse Out -3.2V +2.0 V
Propagation Delay t1+3— 3 6 1,9 3 8 16
t14+4— 4 7 1,9 4 8 16
t9+2+ 2 59 2 8 16
tg+o_ 2 59 2 8 16
Rise Time (20 to 80%) to+ 2 59 2 8 16
Fall Time (20 to 80%) to_ 2 5,9 2 8 16
Setup Time tsetup 2 509 2 8 16
Hold Time thold 2 59 2 8 16
Toggle Frequency (Max) ftog 2 8 16

+ Output level to be measured after clock pulse. VlL_/_ VIH appears at clock input (Pin 9).

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10188
Hex Buffer With Enable

The MC10188 is a high—speed hex buffer with a common Enable
input. When Enable is in the high state, all outputs are in the low state.
?/r:/gjtr; Enable is in the low state, the outputs take the same state as the ON Semiconductor
* Power Dissipation = 180 mW typ/pkg (No Load)
* Propagation Delay = 2.0 ns typ (B — Q)

http://onsemi.com

25nstyp (A-Q) MARKING
DIAGRAMS
LOGIC DIAGRAM s
g X ouT CDIP-16
Y 2 L SUFFIX MC10188L
CASE 620 AWLYYWW
NN NN
6 .__:EF 3 1
16

PDIP-1
gecmnd MC10188P
10 ﬂ 13 CASE64g Lo AWLYYWW

.iw
4 ]

Vccz =PIN 16 d h
PLCC-20
VEE=PIN8 —;_‘I I~ 15 i h
EE 12 EN SUFFIX d 10188 h
> CASE 775 g AwLYYWw B
DIP PIN ASSIGNMENT Toooo
N\
Veer |: 1 16 :l Veez A = Assembly Location
rout [ 2 15[ ] Four o Cyprertot
Bour [] 3 1] ] Eour WW = Work Week
cour [] 4 13[ ] pour
an []s 2] Fn ORDERING INFORMATION
B 6 1 E|
IN |: :l IN Device Package Shipping
CIN 7 10 DN
|: :l MC10188L CDIP-16 25 Units / Rail
Veg [ |8 9 [ ] commoN
MC10188P PDIP-16 25 Units / Rail
Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18. MC10188FN PLCC—20 46 Units / Rail
TRUTH TABLE
Inputs Output
X Y ouT
L L
L H H
H L L
H H L
0 Semiconductor Components Industries, LLC, 2000 401 Publication Order Number:

March, 2000 — Rev. 6 MC10188/D



ELECTRICAL CHARACTERISTICS

MC10188

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Max Min Max Unit
Power Supply Drain Current IE 8 46 42 46 mAdc
Input Current linH 5 425 265 265 pAdC
linH 9 460 290 290 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —-0.960 | -0.810 | —0.890 | -0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 -1.675 -1.850 | -1.650 -1.825 -1.615 Vdc
Threshold Voltage Logicl | VoOHA 2 -1.080 —0.980 —-0.910 Vdc
Threshold Voltage LogicO | VoLa 2 -1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay Enable tPHL 2 11 3.9 11 35 11 3.9
Data tPLH 2 1.0 3.3 1.0 29 1.0 3.3
Rise/Fall Time (20 to 80%) g::'HL 2 11 37 11 33 11 37
ELECTRICAL CHARACTERISTICS (continued)
TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ Vitmin | ViHAmin | ViLAmax VEE
-30°C —0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —-1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 5 5 8 1,16
linH 9 9 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
Output Voltage Logic 0 VoL 2 9 8 1,16
Threshold Voltage Logicl | VoOHA 2 5 8 1,16
Threshold Voltage LogicO | VoLA 2 5 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out -3.2V +2.0V
Propagation Delay Enable tPHL 2 9 2 8 1,16
Data tPLH 2 5 2 8 1,16
Rise/Fall Time (20 to 80%) ;::'T 2 5 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.
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MC10189

Hex Inverter With Enable

The MC10189 provides a high-speed Hex Inverter with a common
Enable input. The hex inverting function is provided when Enable is in

the low state. When Enable is in the high state all outputs are low. ON Semiconductor
* Pp =200 mW typ/pkg (No Load)
* tpd=2.0ns (Y-Q) http://onsemi.com
=2.5ns (X-Q)
MARKING
LOGIC DIAGRAM DIAGRAMS
g X 16
y o, CDIP-16
s L SUFFIX MC10189L
CASE 620 AWLYYWW
NN |E|N NN
P o~ 1
6 —
16

PDIP-16
P SUFFIX
CASE 648

MC10189P
o AWLYYWW

1
14 . g il
1 —m F'?\ILCC 20 g 10189 P
. SUFFIX g h
Vee1=PINT %I]g CASE 775 4 AWLYYWW p
Ve = PIN 16 15 0 p
VEE=PIN8 12 ==
DIP PIN ASSIGNMENT A = Assembly Location
U WL = Wafer Lot
YY =Year
veer []1 6 [ ] Voca WW = Work Week
Aout []2 15[ ] Four
B 3 14 E
out [] 1 Eour ORDERING INFORMATION
Cout [] 4 13{ ] Dout — . p—
evice ackage ipping
AN |: 5 12 :l FIN
MC10189L CDIP-16 25 Units / Rail
By [] 6 ul ] En
on []7 10| ] o MC10189P PDIP-16 25 Units / Rall
vee []8 9 [ ] common MC10189FN PLCC—20 | 46 Units/Rail
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
TRUTH TABLE
Inputs Output
X Y ouT
L L H
L H L
H L L
H|H L
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ELECTRICAL CHARACTERISTICS

MC10189

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Max Min Max Unit
Power Supply Drain Current IE 8 44 40 44 mAdc
Input Current linH 5 425 265 265 pAdC
linL 9 890 555 555 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —-0.960 | -0.810 | —0.890 | -0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 -1.675 -1.850 | -1.650 -1.825 -1.615 Vdc
Threshold Voltage Logicl | VoOHA 2 -1.080 —0.980 —-0.910 Vdc
Threshold Voltage LogicO | VoLa 2 -1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay Enable tPHL 2 11 3.9 11 35 11 3.9
Data tPLH 2 1.0 3.3 1.0 29 1.0 3.3
Rise/Fall Time (20 to 80%) g::'HL 2 11 37 11 33 11 37
ELECTRICAL CHARACTERISTICS (continued)
TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | VILAmax VEE
-30°C —0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —-1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 5 5 8 1,16
linL 9 9 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
Output Voltage Logic 0 VoL 2 9 8 1,16
Threshold Voltage Logicl | VoOHA 2 5 8 1,16
Threshold Voltage LogicO | VoLA 2 5 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out -3.2V +2.0V
Propagation Delay Enable tPHL 2 9 2 8 1,16
Data tPLH 2 5 2 8 1,16
Rise/Fall Time (20 to 80%) ;::'T 2 5 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the

same manner.
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MC10192

Quad Bus Driver

The MC10192 contains four line drivers with complementary
outputs. Each driver has a Data (D) input and shares an Hiiable
input with another driver. The two driver outputs are the uncommitted ON Semiconductor
collectors of a pair of NPN transistors operating as a current switch.
Each driver accepts 10K MECL input signals and provides a nominal
signal swing of 800 mV across a 80load at each output collector.

http://onsemi.com

Outputs can drive higher values of load resistance, provided that the MARKING
combination of R drop and load return voltage ¥ does not cause an DIAGRAMS
output collector to go more negative than —2.4 V with respecgio. V 16
To avoid output transistor breakdown, the load return voltage should CDIP-16 101921
not be more positive than +5.5 V with respect to¢Y When the E | L SUFFIX AWLYYWW
input is high, both output transistors of a driver are nonconducting. CASE 620
When not used, theiBputs, as well as the D inputs, may be left open. 1
¢ Open Collector Outputs Drive Terminated Lines or PDIP16 16
Transformers P SUFFIX MC10192P
; AWLYYWW
* 50 kW Input Pulldown Resistors on All Inputs (Unused CASE 648 2
Inputs May Be Left Open) 1
* Power Dissipation = 575 mW typ/pkg (No Load) .
* Propagation Delay = 3.5 ns typ {E Output) PLCC—20 E 10102 ;
3.0 ns typ (D — Output) % FN SUFFIX h
> case77s  JAwLrvww
LOGIC DIAGRAM e
B 7 3 7 A = Assembly Location
WL = Wafer Lot
D1 5 o—— 4 71 YY = Year
WW = Work Week
—— 1 22
D2 6 o 2 7 DIP PIN ASSIGNMENT
\J
D3 10 ——— L 15 23 2 []:1 16 ] vee
w7 2 [ |2 5] ] z3
zn [ ]3 “l] =
D4 11 ———— 13 74 _
21 [ |4 1B ] z
E2 9 o—— 12 74 Dl|:5 lZ:lﬂ
Ve =PIN 16
Veg =PING D2 [ |6 1| ] b4
EL[ |7 10| ] o3
TRUTH TABLE Vee [] 8 o] B2
Inputs Output Pin assignment is for Dual-in—Line Package.
E D Z Vi For PLCC pin assignment, see the Pin Conversion Tables
v > " H on page 18.
L H H L
L L L H
- ORDERING INFORMATION
Note: Unused outputs must be terminated
to V¢ for proper operation. Device Package Shipping
MC10192L CDIP-16 25 Units / Rail
MC10192P PDIP-16 25 Units / Rail
MC10192FN PLCC-20 46 Units / Ralil
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MC10192

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Max Min Max Unit
Power Supply Drain Current IE 8 154 140 154 mAdc
Input Current linH 5 350 220 220 pAdC
linL 5 0.5 0.5 0.3 pAdc
Output Current High Logic 1 lOH 2 2.0 mAdc
Output Current Low Logic 0 loL 2 13.5 18.0 14.0 18.0 14.0 19.0 mAdc
Threshold Current High Logic 1 loHC 2 2.0 2.0 2.0 mAdc
Threshold Current Low Logic 0 loLc 2 135 14.0 14.0 mAdc
Output Sink Current Low Logic 0 los 2 13.3 13.9 13.3 mAdc
IF_;;:;crj];ZI‘l:)rtr; \{3Itage Absolute Max VIR 55 55 55 v
Output Voltage Low (Note 2.) VoLs -2.4 \
Switching Times (50Q Load) ns
Propagation Delay EtoOutput | tpHL 2.0 6.0
D to Output tPLH 15 4.5
Rise/Fall Time (20 to 80%) tTLH 33
TTHL

1. The 5.5V value is a maximum rating, do not exceed. A 270Q resistor will prevent output transistor breakdown.
2. Limitations of load resistor and load return voltage combinations. Refer to page 405 description.

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 16
Input Current linH 5 5 8 16
linL 5 5 8 16
Output Current High Logic 1 loH 2 5,6,10,11 8 16
Output Current Low Logic 0 loL 2 5,6,10,11 8 16
Threshold Current High Logic 1 IOHC 2 5,7,9,10,11 6 8 16
Threshold Current Low Logic 0 loLc 5,10,11 7,9 6 8 16
Output Sink Current Low  Logic 0 los 2 5,6,10,11 8 16
Load Return Voltage Absolute Max VLR 8 16
Rating (Note 1.)
Output Voltage Low (Note 2.) VoLs 8 16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10195

Hex Inverter/Buffer

The MC10195 is a Hex Buffer Inverter which is built using six
EXCLUSIVE NOR gates. There is a common input to these gates
which when placed low or left open allows them to act as inverters.
With the common input connected to a high logic level the MC10195

is a hex buffer, useful for high fanout clock driving and reducing stub
lengths on long bus lines.

10

1

Pp = 200 mW typ/pkg (No Load)
tpd= 2.8 ns typ (B-Q)

tpd = 3.8 ns typ (A-Q)

tr, tf = 2.5 ns typ (20%—80%)

LOGIC DIAGRAM

Vce1=PIN1
Vcc2 =PIN 16

VEE=PIN8

TRUTH TABLE
Inputs Output

B Q
L L H
L | H L
H | L L
H |H H

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 6

ON Semiconductor
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MARKING

DIAGRAMS
16

CDIP-16
L SUEFIX MC10195L
CASE 620 AWLYYWW
1
16
PDIP-16 MC10195P
P SUFFIX AWLYYWW
CASE 648 2
1
1
1 il
PLCC-20
Q 1]
% FNSUFFIX g 019§
> case77s  JAwLrvww
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
DIP PIN ASSIGNMENT
)
veer [t 16 ] veer
QL []2 15 ] Q6
Q2 []3 4] ] Qs
Q3 [ ] 13 ] o4
BL [ |5 12[] 86
B2 [ |6 ul]ss
B3 [ |7 10 ] B4
Vee [ |8 o[ 1A
Pin assignment is for Dual-in—-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables
on page 18.
ORDERING INFORMATION
Device Package Shipping
MC10195L CDIP-16 25 Units / Rail
MC10195P PDIP-16 25 Units / Rall
MC10195FN PLCC-20 46 Units / Rall
407 Publication Order Number:
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MC10195

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 54 39 49 54 mAdc
Input Current linH 5 425 265 265 pAdC
9 460 290 290
linL 5 0.5 0.5 0.3 pAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 2 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay t5+2— 2 11 4.2 1.1 2.8 4.0 11 4.4
74+ 4 11 4.2 11 2.8 4.0 1.1 4.4
t10+13+ 13 11 4.2 11 2.8 4.0 11 4.4
t11-14— 14 11 4.2 11 2.8 4.0 11 4.4
t9—14— 14 11 5.2 11 3.8 5.0 11 5.4
Rise Time (20 to 80%) to+ 2 11 4.7 11 2.5 4.5 11 5.0
Fall Time (20 to 80%) to_ 2 11 4.7 11 25 45 11 5.0

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE

-30°C | -0.890 -1.890 -1.205 -1.500 -5.2

+25°C | -0.810 -1.850 -1.105 -1.475 -5.2

+85°C | -0.700 -1.825 -1.035 -1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under Vce)
Characteristic Symbol Test VIHmax VILmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current IE 8 8 1,16
Input Current linH 5 5 8 1,16
9 9 8 1,16
linL 5 5 8 1,16
Output Voltage Logic 1 VOH 2 8 1,16
Output Voltage Logic 0 VoL 2 9 8 1,16
Threshold Voltage Logicl | VoOHA 2 5 8 1,16
Threshold Voltage LogicO | VoLa 2 5 8 1,16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t5+2— 2 5 2 8 1,16
t7_4+ 4 7 4 8 1,16
t10+13+ 13 10 13 8 1,16
t11-14— 14 11 14 8 1,16
tg—14— 14 9 14 8 1,16
Rise Time (20 to 80%) to+ 2 5 2 8 1,16
Fall Time (20 to 80%) to_ 2 5 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10197

Hex AND Gate

The MC10197 provides a high speed hex AND function with strobe

capability.

* Pp =200 mW typ/pkg (No Load)

tpd=2.8 ns typ
tpd= 3.8 ns typ

10

Vce1=PIN1
Vcc2 =PIN 16
VEE=PIN8

(B-Q)
(A-Q)

tr, t = 2.5 ns typ (20%—80%)

LOGIC DIAGRAM

i
T

DIP PIN ASSIGNMENT

veer [
Aout
Bout
Cout

0 N o o B W N

HININIRINInIN

16 ]

OO

Vee
Fout
Eour
Dout
FIN
EIN
DIN

N

w

~

13

14

15

COMMON

Pin assignment is for Dual-in—-Line Package.

For PLCC pin assignment, see the Pin Conversion Tables on page 18.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 6

TRUTH TABLE

Inputs Output
A B Q
L L L
L H L
H L L
H | H H

ON Semiconductor
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MARKING
DIAGRAMS
16
CDIP-16 FJ'D'D'D'D'D'DH
L SUFFIX MC10197L
CASE 620 AWLYYWW
NN NN
1
16
PDIP-16
\N, ey MC10197P
AWLYYWW
CASE 648 2
1
1
PLCC-20 G 4
g 1]
FN SUFFIX 1 10197 il
> case77s  JAwLYvww g
A = Assembly Location
WL = Wafer Lot
YY =Year
WW = Work Week
ORDERING INFORMATION
Device Package Shipping
MC10197L CDIP-16 25 Units / Rail
MC10197P PDIP-16 25 Units / Rail
MC10197FN PLCC-20 46 Units / Rall

Publication Order Number:

MC10197/D




MC10197

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 54 39 49 54 mAdc
Input Current linH 5 425 265 265 pAdC
9 460 290 290
linL 5 0.5 0.5 0.3 HAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
Threshold Voltage  Logic0 | VoLaA 2 —-1.655 -1.630 -1.595 Vdc
Switching Times (50Q Load) ns
Propagation Delay 1542+ 2 1.1 4.2 1.1 2.8 4.0 1.1 4.4
t9+2+ 2 11 5.3 11 35 5.0 1.1 5.5
Rise Time (20 to 80%) to+ 2 11 4.7 11 2.5 4.5 11 5.0
Fall Time (20 to 80%) to_ 2 11 4.7 11 2.5 4.5 11 5.0

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE

-30°C | -0.890 -1.890 -1.205 -1.500 -5.2

+25°C -0.810 —1.850 -1.105 -1.475 -5.2

+85°C —0.700 -1.825 -1.035 —1.440 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under Vco)
Characteristic Symbol Test VIHmax ViLmin ViHAmin | ViLAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 5 5 8 1,16
9 9 8 1,16
linL 5 5 8 1,16
Output Voltage Logic 1 VOH 2 59 8 1,16
Output Voltage Logic 0 VoL 2 8 1,16
Threshold Voltage Logicl | VoHA 2 9 5 8 1,16
Threshold Voltage LogicO | VoLa 2 9 5 8 1,16
Switching Times (50Q Load) +1.11VvV Pulse In Pulse Out -3.2V +2.0V
Propagation Delay 542+ 2 9 5 2 8 1,16
tg+2+ 2 5 9 2 8 1,16
Rise Time (20 to 80%) to4 2 9 5 2 8 1,16
Fall Time (20 to 80%) to_ 2 9 5 2 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10198

Monostable Multivibrator

The MC10198 is a retriggerable monostable multivibrator. Two
enable inputs permit triggering on any combination of positive or

negative edges as shown in the accompanying table. The trigger input ON Semiconductor

is buffered by Schmitt triggers making it insensitive to input rise and
fall times.

The pulse width is controlled by an external capacitor and resistor.
The resistor sets a current which is the linear discharge rate of the

http://onsemi.com

capacitor. Also, the pulse width can be controlled by an external MARKING
current source or voltage (see applications information). DIAGRAMS
For high—speed response with minimum delay, a hi-speed input is 16
also provided. This input bypasses the internal Schmitt triggers and thg CDIP-16 MC10198L.
s ; L SUFFIX
output responds within 2 nanoseconds typically. | CASE 620 AWLYYWW
Output logic and threshold levels are standard MECL 10,000. Test OoOoooood
conditions are per Table 2. Each “Precondition” referred to in Table 2 !
is per the sequence of Table 1. 16
° FD f 2105 mw ty_IE)/.pkg (II\IO Load) llﬁ, ;ES)IUPF_Fl& 101085
pd=4.0 ns typ r_lgger nput to Q CASE 648 o AWLYYWW
i 2.0 ns typ Hi—Speed Input to Q 1
e Min Timing Pulse Width PWmin 10 ns typg 1
* Max Timing Pulse Width P\Wmax >10 ms ty@ y !
* Min Trigger Pulse Width PW 2.0 ns typ FFr’\ngS;i?x g 10198 P
s 1]
* Min Hi-Speed PWs 3.0 ns typ > CASE 775 q AWLYYWwW B
Trigger Pulse Width e
* Enable Setup Time skt 1.0 nstyp
* Enable Hold Time Hold 1.0 ns typ A= ASSfembly Location
. WL = Wafer Lot
* 1Cext=0(Pin 4 open), Byt =0 YV = Year
(Pin 6 to \ER) WW = Work Week

* 2Cgxt=10 mF, Rext = 2.7 kW

ORDERING INFORMATION

Device

Package Shipping

MC10198L

CDIP-16 25 Units / Rall

MC10198P

PDIP-16 25 Units / Rail

MC10198FN

PLCC-20 46 Units / Rall

[ Semiconductor Components Industries, LLC, 2000 411
March, 2000 — Rev. 6
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LOGIC DIAGRAM

Vee

1

Y

VEE

MC10198

DIP
PIN ASSIGNMENT
I

Veew |: 1116 :I Veez

5 HIGH-SPEED
o[z INPUT

I
I
I
Rext  Cext
_ o[ 13 l1a[ Jne
; E pos 0 X R
o 4|13 TRIGGER INPUT
7 EXTERNAL PULSE EXT |: % :l
WIDTH CONTROL Vec1=PINL Eros [_| 5112 | ne
E Vi =PIN 16
10 E CcC2 |
NEG VEE=PIN8 Rext [ | 6 | 1| |ne
13 TRIGGER EXTPULSE | £
INPUT WIDTH CONTROL ! | 10 :l ENEG
15 HI-SPEED Q 2 vee [ |81 9| e
INPUT |
I
Pin assignment is for Dual-in—Line Package.
TRUTH TABLE For PLCC pin assignment, see the Pin Conversion Tables on page 18.
INPUT OUTPUT
Epos ENeg

IITIrr

I Ir

Triggers on both positive & negative input slopes

Triggers on positive input slope
Triggers on negative input slope

Trigger is disabled

TABLE 1 — PRECONDITION SEQUENCE

1. Att=0 a.) Apply ViHmax to Pin 5 and 10.
b.) Apply V||_min to Pin 15.

c.) Ground Pin 4.
2. Att=10ns a.) OpenPin1.

b.) Apply —=3.0 Vdc to Pin 4.
Hold these conditions for
=10 ns.

3. Return Pin 4 to Ground and perform test as
indicated in Table 2.

[ = 10 ns—ptagg— = 10 Ns—P»
0(Gnd)
-0
3
=
o =20
g I |
o
3 30 I
z o
a < in >
40 ) open 1
I I
-5.0
0 10 20 30
t(ns)

TABLE 2 — CONDITIONS FOR TESTING OUTPUT LEVELS
(See Table 1 for Precondition Sequence)

pp b

Pins 1,16 = V¢ = Ground
Pins 6,8 = Vgg=-5.2Vdc

VIH max

VIL min

— — VIHA max

— — ViLAmax

P2 VIL min P3 VIL min

Outputs loaded 50 Q to —2.0 Vdc

http://onsemi.com
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MC10198

Pin Conditions

Pin Conditions

Test PU.T. 10 13 15 Test PU.T 10 13 15
Precondition Precondition
VoH 2 VIL min VOHA 2 VIHA min P1
VoH 3 P1 VOHA 3 VILA max P1
Precondition Precondition
VoL 3 VIL min VoLa 3 VILA max
VoL 2 P1 VoLAa 2 VIHA min
Precondition Precondition
VOHA 2 VILA max VoLA 2 VIL min
VOHA 3 VIHA min VoLa 3 VIL min
Precondition Precondition
VOHA 2 VIL min VoLA 3 P2
VoHA 3 P3 VoLa 2 P3
Precondition Precondition
VOHA 2 P2 VoLA 3 VIH max P2
VOHA 3 P3 VoLa 2 VIH max P3
Precondition Precondition
VOHA 2 VIH max P2 VoLa 3 VIHA min | VIH max Pl
VOHA 3 VIH max P3 VoLA 2 VILAmax | VIH max P1
Precondition Precondition
VOHA 2 VIH max P1 VoLA 3 VIHmax | VIHA min P1
VoHA 3 VIH max P1 VoLa 2 VIH max | VILA max P1

http://onsemi.com
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ELECTRICAL CHARACTERISTICS

MC10198

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current I 8 110 80 100 110 mAdc
Input Current linH 5,10 415 260 260 pAdC
13 350 220 220
15 560 350 350
linL 5 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 —-0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —-1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic 1 VOHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
Threshold Voltage  Logic 0 VOLA 2 -1.655 -1.630 -1.595 Vdc
3 —1.655 -1.630 —1.595
Switching Times (50Q Load)
Trigger Input T+Q+ 3 2.5 6.5 2.5 4.0 55 2.5 6.5 ns
T—Q+ 3 25 6.5 2.5 4.0 5.5 2.5 6.5
High Speed Trigger Input tHS+Q+ 3 15 3.2 15 2.0 2.8 15 3.2 ns
Minimum Timing Pulse PWQmin 3 10.0 ns
Width
Maximum Timing Pulse PWQmax 3 >10 ms
Width
Min Trigger Pulse Width PWT 3 2.0 ns
Min Hi-Spd Trig Pulse Width PWHs 3 3.0 ns
Rise Time (20 to 80%) 3 15 4.0 15 3.5 15 4.0 ns
Fall Time (20 to 80%) 3 15 4.0 15 35 15 4.0 ns
Enable Setup Time tsetup (E) 3 1.0 ns
Enable Hold Time thold (E) 3 1.0 ns

1. The monostable is in the timing mode at the time of this test.
2. CgxT =0 (Pin 4 Open); RexT = 0 (Pin 6 tied to VEE).

3. CgxT = 10uF (Pin); REXT = 2.7k (Pin 6).

4.

ViHmax

Pt ViLmin

http://onsemi.com
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MC10198

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C | -0.890 -1.890 -1.205 -1.500 -5.2
+25°C | -0.810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test VIHmax Vitmin = | ViHamin | ViLaAmax VEE Gnd
Power Supply Drain Current I 8 6,8 1,4,16
Input Current linH 5,10 5,10 6,8 1,4,16
13 13 6,8 1,4,16
15 15 6,8 1,4,16
linL 5 5 6,8 1,4,16
Output Voltage Logic 1 VOH 2 13 6,8 1,4,16
3 13 @4) 6,8 1,4,16
Output Voltage Logic 0 VoL 2 13 4) 6,8 1,4,16
3 13 6,8 1,4,16
Threshold Voltage Logic 1 VOHA 2 15 6,8 1,16,4
3 15 6,8 1,16,4
Threshold Voltage Logic 0 VOLA 2 15 6,8 1,16,4
3 15 6,8 1,16,4
Switching Times (50Q Load) +1.11V Pulse In Pulse Out -3.2V +2.0 V
Trigger Input tT+Q+ 3 10 13 3 6,8 1,16,4
tT_Q+ 3 5 13 3 6,8 1,16,4
High Speed Trigger Input tHS+Q+ 3 15 3 6,8 1,16,4
Minimum Timing Pulse Width PWQmin 3 Note 2. 6,8 1,16,4
Maximum Timing Pulse Width PWQmax 3 Note 3. 6,8 1,16,4
Minimum Trigger Pulse Width PWT 3 13 3 6,8 1,16,4
Minimum Hi—-Spd Trigger Pulse PWHs 3 15 3 6,8 1,16,4
Width
Rise Time (20 to 80%) 3 6,8 1,16,4
Fall Time (20 to 80%) 3 6,8 1,16,4
Enable Setup Time tsetup (E) 3 5 3 6,8 1,16,4
Enable Hold Time thold (E) 3 5 3 6,8 1,16,4
1. The monostable is in the timing mode at the time of this test.
2. CgxT =0 (Pin 4 Open); RexT = 0 (Pin 6 tied to VEE).
3. CgxT = 10uF (Pin); RExT = 2.7k (Pin 6).
4 ViHmax

Pt ViLmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin
o

Coax

Input :Tpin
Pulse Generator
+1.11V OTO
0.1 pF I

Input Pulse

t+=t-=20%£0.2ns
(20 to 80%)

50—ohm termination to ground located
in each scope channel input.

Allinputand output cables to the scope
are equal lengths of 50—-ohm coaxial
cable. Wire length should be < 1/4 inch
from TPjn to input pin and TPq¢ to
output pin.

Epos

Vel =Veez = +2.0 vde Vout
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Coax
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7| External Pulse Ql 3
Width Control :_
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MC10198

APPLICATIONS INFORMATION

Circuit Operation:
3. PULSE WIDTH TIMING — The pulse width is determined by the external resistor and capacitor. The MC10198

also has an internal resistor (nominally 284 ohms) that can be used in seriegyyitRiR 7, the external pulse
width control, is a constant voltage node (—3.60 V nominally). A resistance connected in series from this node to
VEE sets a constant timing current This current determines the discharge rate of the capacitor:

where

AT = pulse width FIGURE 2 — TIMING PULSE WIDTH versus C gxt and Ryt

AV = 1.9V change in capacitor voltage =

) _ AV
Then: IT=Cext 7T _ ydmup= f
If RExt + Rint are in series to ¥k % 10 0k —
IT=[(=3.60 V) — (5.2 V)F [REXt + 284Q] E ~ {'9 % r
IT=1.6 V/I(Rext + 284) = A
Loy a 500 Q
The timing equation becomesAT = CExt T 2 > ;
100 ,.,/ T e e e e — = oo
AT = [(CExt)(1.9 V)] ~ [1.6 VI(Rext + 284)] R - Oh= NOTE: TZOFIQL FjERsl'fTANCE i
AT = Cext (RExt + 284) 1.19 : R T
10 == RN [T
10 pF 100 pF 1000 pF 0.01 yF 0.1uF

whereAT = Sec
RExt = Ohms
CExt = Farads
Figure 2 shows typical curves for pulse width versgx{C
and Rext (total resistance includegdg). Any low leakage ca-
pacitor can be used angERg can vary from 0 to 16 k—ohms.

Cgxt — TIMING CAPACITANCE

4. TRIGGERING —The_gosand_l:‘Neginputs control the trigger input. The MC10198 can be programmed to trigger
on the positive edge, negative edge, or both. Also, the trigger input can be totally disabled. The truth table is
shown on the first page of the data sheet.

The device is totally retriggerable. However, as duty cycle
approaches 100%, pulse width jitter can occur due to the re-
covery time of the circuit. Recovery time is basically depen-
dent on capacitancegt. Figure 3 shows typical recovery

time versus capacitance at+ 5 mA.
FIGURE 3 — RECOVERY TIME versus C gxt @ IT =5 mA

FIGURE 1 —
10 ps
:E Cext
Vi
1lus
MC10198 UEJ ~
-
>
o
-3.60 V External Y 100ns
. o Z
Pulse Width Control O s
e
10ns E
VEE=-5.2V 1ns
10 pF 100 pF 1000 pF 0.01 uF 0.1 pF

Cgxt— TIMING CAPACITANCE
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MC10198

5. HI-SPEED INPUT — This input is used for stretching very narrow pulses with minimum delay between the output
pulse and the trigger pulse. The trigger input should be disabled when using the high—speed input. The MC10198
triggers on the rising edge, using this input, and input pulse width should narrow, typically less than 10 nanoseconds.

USAGE RULES:
1. Capacitor lead lengths should be kept very short to minimize ringing due to fast recovery rise times.

2. The Einputs should ndbe tied to ground to establish a high logic level. A resistor divider or diode can be used to
establish a —0.7 to —0.9 voltage level.

3. For optimum temperature stability; 0.5 mA is the best timing curfeiithle device is designed to have a constant
voltage at the EXTERNAL PULSE WIDTH CONTROL over temperature at this current value.

4. Pulse Width modulation can be attained with the EXTERNAL PULSE WIDTH CONTROL. The timing current can
be altered to vary the pulse width. Two schemes are:

a. The internal resistor is not used. A dependent cur- width using an additional resistor (Figure 6). The
rent source is used to set the timing current as current (ir + 1) is set by the voltage drop across
shown in Figure 4. A graph of pulse width versus Rint + RExt- The control currentIC modifieg fnd
timing current (&xt = 13 pF) is shown in Figure alters the pulse width. Current Ishould never
5. force It to zero. g typically 1 KQ.

b. A control voltage can also be used to vary the pulse

FIGURE 4 — FIGURE 5 — PULSE WIDTH versus | T @ Cgx = 13 pF
1000
N
— N
[%) N
£
T N
MC10198 6 S
=
w 100 \
) AN
=) N
o
N
N
N
10 A
0.01mA 0.1mA 1mA 10 mA

IT - TIMING CURRENT

FIGURE 6 —

6

IT+lc ‘ RExt

52V
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MC10198
5. The MC10198 can be made non—retriggerable. The
Q output is fed back to disable the trigger input dur-
ing the triggered state (Logic Diagram). Figure 7

shows a positive triggered configuration; a similar
configuration can be made for negative triggering.

FIGURE 7 —

VEE Vee

Rext 1

/(D Cext
6 4

E pos Q

External Pulse
~| Width Control

Trigger
Input

Hi-Speed
Input

Ol
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MC10210

Dual 3-Input/3-Output OR
Gate

The MC10210 is designed to drive up to six transmission lines
simul- taneously. The multiple outputs of this device also allow the
wire “OR"-ing of several levels of gating for minimization of gate and
package count.

The ability to control three parallel lines with minimum propagation
delay from a single point makes the MC10210 particularly useful in
clock distribution applications where minimum clock skew is desired.
* Pp =160 mW typ/pkg (No Loads)

* tpd= 1.5 ns typ (All Output Loaded)
* tr, tf = 1.5 ns typ (20%—80%)

LOGIC DIAGRAM

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10210L
CASE 620 AWLYYWW

M
1

16

5
6 2 PDIP-1
7 6 MC10210P
3 P SUFFIX AWLYYWW
4 CASE 648 2
0 1
10 12 1
u 13
14 PLCC-20 G 4
g 1]
FN SUFFIX g 10210 }
Vce1=PINL, 15 > CASE 775 g AWLYYWW f
Vccz =PIN 16
VEE=PIN8 o
A = Assembly Location
PIN ASSIGNMENT WW = Work Week
Y
Veel 1 16 Veez
L] ] ORDERING INFORMATION
rout [ |2 15[ ] vear : o
Device Package Shipping
Aout [ |3 14 [ ] Bour ——
MC10210L CDIP-16 25 Units / Rail
Aout [ 4 13 ] Bour
MC10210P PDIP-16 25 Units / Rail
AN [ ]s 12[ ] Bour
an []6 u ] e MC10210FN PLCC-20 46 Units / Rall
AN [ 7 0] ] BN
vee [ |8 o[ ] Bw

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

O Semiconductor Components Industries, LLC, 2000 420
March, 2000 — Rev. 6

Publication Order Number:
MC10210/D




MC10210

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 42 38 42 mAdc
Input Current linH 56,7 650 410 410 pAdC
linL 56,7 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
4 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
4 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
4 -1.080 —-0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 —-1.595
4 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay 540+ 2 1.0 2.6 1.0 1.5 25 1.0 2.8
t5_o— 2 1.0 2.6 1.0 15 25 1.0 2.8
t54+3+ 3 1.0 2.6 1.0 1.5 25 1.0 2.8
t5_3— 3 1.0 2.6 1.0 15 25 1.0 2.8
15+4+ 4 1.0 2.6 1.0 15 25 1.0 2.8
t5_4— 4 1.0 2.6 1.0 15 25 1.0 2.8
Rise Time (20 to 80%) tos 2 1.0 2.6 1.0 15 25 1.0 2.8
t3+ 3 1.0 2.6 1.0 15 25 1.0 2.8
t4+ 4 1.0 2.6 1.0 15 25 1.0 2.8
Fall Time (20 to 80%) to_ 2 1.0 2.6 1.0 15 25 1.0 2.8
t3— 3 1.0 2.6 1.0 15 25 1.0 2.8
t4— 4 1.0 2.6 1.0 15 25 1.0 2.8
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MC10210

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax ViLmin ViHAmIn | VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,15, 16
Input Current linH 56,7 * 8 1, 15,16
linL 5, 6,7 * 8 1,15, 16
Output Voltage Logic 1 VOH 2 5 8 1, 15,16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Output Voltage Logic 0 VoL 2 8 1, 15,16
3 8 1, 15, 16
4 8 1,15, 16
Threshold Voltage Logicl | VoHA 2 5 8 1,15, 16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Threshold Voltage LogicO | VoLa 2 5 8 1,15, 16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay 542+ 2 5 2 8 1,15, 16
t5_o_ 2 5 2 8 1,15, 16
t5+3+ 3 5 3 8 1, 15, 16
ts_3— 3 5 3 8 1,15, 16
t5+4+ 4 5 4 8 1,15, 16
t5_4— 4 5 4 8 1,15, 16
Rise Time (20 to 80%) to+ 2 5 2 8 1, 15, 16
t3+ 3 5 3 8 1,15, 16
tq+ 4 5 4 8 1, 15, 16
Fall Time (20 to 80%) to_ 2 5 2 8 1,15, 16
t3— 3 5 3 8 1,15, 16
tg— 4 5 4 8 1, 15,16

* Individually test each input using the pin connections shown.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10211

Dual 3-Input/3-Output NOR
Gate

The MC10211 is designed to drive up to six transmission lines
simul- taneously. The multiple outputs of this device also allow the ON Semiconductor
wire “OR"-ing of several levels of gating for minimization of gate and
package count. http://onsemi.com

The ability to control three parallel lines with minimum propagation
delay from a single point makes the MC10211 particularly useful in MARKING
clock distribution applications where minimum clock skew is desired. DIAGRAMS
* Pp =160 mW typ/pkg (No Loads) 16

* tpd= 1.5 ns typ (All Output Loaded) I_CSDEJPF_Flli MC10211L
CASE 620 F AWLYYWW

* tr, tf = 1.5 ns typ (20%—80%)

NN NN N
1
LOGIC DIAGRAM
, 16
PDIP-16
5 3 P SUFFIX MC10211P
6 4 CASE 64g Lo AWLYYWW

12 1
% 1
o 13
10 14
u PLCC-20

Q 1]
Q 1]
%1] FN SUFFIX 1 10211 1]
Vee1=PIN1, 15 a CASE775  AWLYYWW
Vce2 =PIN 16 Toooo
VEE=PIN8
A = Assembly Location
DIP WL = Wafer Lot
PIN ASSIGNMENT YY =Year
WW = Work Week
\J
Veel |: 1 16 :| Vee
. ORDERING INFORMATION
Aout [ |2 5[ ] vear
N N Device Package Shipping
Aout [] 3 14 ] Bout
— — MC10211L CDIP-16 25 Units / Rail
Aout [ 4 13| ] Bout
AN |: 5 12 :l BouT MC10211P PDIP-16 25 Units / Rail
An [ ] 6 ul ] B MC10211FN PLCC—20 | 46 Units/ Rail
an ] 7 0[] B
vee [ |8 9 [] B
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 423 Publication Order Number:

March, 2000 — Rev. 6 MC10211/D



MC10211

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 42 30 38 42 mAdc
Input Current linH 56,7 650 410 410 pAdC
linL 56,7 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
4 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
4 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
4 -1.080 —-0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 —-1.595
4 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay t54+0— 2 1.0 2.6 1.0 1.5 25 1.0 2.8
52+ 2 1.0 2.6 1.0 15 25 1.0 2.8
t5+3— 3 1.0 2.6 1.0 1.5 25 1.0 2.8
53+ 3 1.0 2.6 1.0 15 25 1.0 2.8
5+4— 4 1.0 2.6 1.0 15 25 1.0 2.8
54+ 4 1.0 2.6 1.0 15 25 1.0 2.8
Rise Time (20 to 80%) tos 2 1.0 2.6 1.0 15 25 1.0 2.8
t3+ 3 1.0 2.6 1.0 15 25 1.0 2.8
t4+ 4 1.0 2.6 1.0 15 25 1.0 2.8
Fall Time (20 to 80%) to_ 2 1.0 2.6 1.0 15 25 1.0 2.8
t3— 3 1.0 2.6 1.0 15 25 1.0 2.8
t4— 4 1.0 2.6 1.0 15 25 1.0 2.8
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MC10211

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax ViLmin ViHAmIn | VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,15, 16
Input Current linH 56,7 * 8 1, 15,16
linL 5, 6,7 * 8 1,15, 16
Output Voltage Logic 1 VOH 2 8 1, 15,16
3 8 1,15, 16
4 8 1, 15, 16
Output Voltage Logic 0 VoL 2 5 8 1, 15,16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Threshold Voltage Logicl | VoHA 2 5 8 1,15, 16
3 6 8 1,15, 16
4 7 8 1, 15, 16
Threshold Voltage LogicO | VoLa 2 5 8 1,15, 16
3 6 8 1, 15, 16
4 7 8 1,15, 16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay t54+2— 2 5 2 8 1,15, 16
t5_2+ 2 5 2 8 1,15, 16
t5+3— 3 5 3 8 1,15, 16
t5_3+ 3 5 3 8 1,15, 16
t5+4— 4 5 4 8 1,15, 16
ts_a+ 4 5 4 8 1,15, 16
Rise Time (20 to 80%) to+ 2 5 2 8 1, 15, 16
t3+ 3 5 3 8 1,15, 16
tq+ 4 5 4 8 1, 15, 16
Fall Time (20 to 80%) to_ 2 5 2 8 1,15, 16
t3— 3 5 3 8 1,15, 16
tg— 4 5 4 8 1, 15,16

* Individually test each input using the pin connections shown.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10212

High Speed Dual 3-Input/
3-Output OR/NOR Gate

The MC10212 is designed to drive up to six transmission lines
simul- taneously. The multiple outputs of this device also allow the
wire “OR"-ing of several levels of gating for minimization of gate and
package count.

The ability to control three parallel lines with minimum propagation
delay from a single point makes the MC10212 particularly useful in
clock distribution applications where minimum clock skew is desired.
* Pp =160 mW typ/pkg (No Load)

* tpd= 1.5 ns typ (All Outputs Loaded)
* tr, tf = 1.5 ns typ (20%—80%)

LOGIC DIAGRAM

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS

16

CDIP-16
L SUFFIX MC10212L
CASE 620 AWLYYWW

M
1

16

4
5 8 PDIP-16 MC10212P
6 ) P SUFFIX ALY
7 CASE 648 2
12 1
9 13 1
; z
PLCC-20 0 ]
C 1]
FN SUFFIX g 10212 g
Vo1 =PINT, 15 > CASE 775 g AWLYYWW g
Vcc2=PIN 16
VEg=PIN8 bk
A = Assembly Location
DIP WL = Wafer Lot
PIN ASSIGNMENT YY = Year
WW = Work Week
N\
Veel |: 1 16 :| Vee?
rout [ ]2 15[ ] vear ORDERING INFORMATION
Aout |: 3 14 :l Bout Device Package Shipping
Aout [ |4 13[ ] Bout MC10212L CDIP-16 25 Units / Rall
an [ ] s 12 [ ] Bour MC10212P PDIP-16 25 Units / Ralil
AN [] 6 nl ] e MC10212FN PLCC-20 46 Units / Rail
an ] 7 o[ ] 8N
vee [ |8 o[ ] B

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.

O Semiconductor Components Industries, LLC, 2000 426
March, 2000 — Rev. 6

Publication Order Number:
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MC10212

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 42 30 38 42 mAdc
Input Current linH 56,7 650 410 410 pAdC
linL 56,7 0.5 0.5 0.3 MAdc
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —0.960 -0.810 | -0.890 | —0.700 Vdc
3 -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
4 -1.060 | —0.890 | —0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
4 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —-0.980 -0.910
4 -1.080 —-0.980 —-0.910
Threshold Voltage  Logic0 | VoLaA 2 -1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 —-1.595
4 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Propagation Delay 540+ 2 1.0 2.6 1.0 1.5 25 1.0 2.8
t5_o— 2 1.0 2.6 1.0 15 25 1.0 2.8
t5+3— 3 1.0 2.6 1.0 1.5 25 1.0 2.8
53+ 3 1.0 2.6 1.0 15 25 1.0 2.8
5+4— 4 1.0 2.6 1.0 15 25 1.0 2.8
54+ 4 1.0 2.6 1.0 15 25 1.0 2.8
Rise Time (20 to 80%) tos 2 1.0 2.6 1.0 15 25 1.0 2.8
t3+ 3 1.0 2.6 1.0 15 25 1.0 2.8
t4+ 4 1.0 2.6 1.0 15 25 1.0 2.8
Fall Time (20 to 80%) to_ 2 1.0 2.6 1.0 15 25 1.0 2.8
t3— 3 1.0 2.6 1.0 15 25 1.0 2.8
t4— 4 1.0 2.6 1.0 15 25 1.0 2.8
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MC10212

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax [ ViLmin | ViHAmin | ViLAmax VEE
-30°C —0.890 —1.890 -1.205 -1.500 -5.2
+25°C -0.810 —1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax ViLmin ViHAmIn | VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,15, 16
Input Current linH 56,7 5,6, 7* 8 1, 15,16
linL 5,6,7 5,6, 7* 8 1,15, 16
Output Voltage Logic 1 VOH 2 5 8 1,15, 16
3 8 1,15, 16
4 8 1, 15, 16
Output Voltage Logic 0 VoL 2 8 1,15, 16
3 5 8 1, 15, 16
4 5 8 1,15, 16
Threshold Voltage Logicl | VoHA 2 5 8 1,15, 16
3 5 8 1, 15,16
4 5 8 1, 15, 16
Threshold Voltage LogicO | VoLa 2 5 8 1,15, 16
3 5 8 1, 15, 16
4 5 8 1,15, 16
Switching Times (50Q Load) Pulse In Pulse Out -3.2V +2.0V
Propagation Delay 542+ 2 5 2 8 1,15, 16
t5_o_ 2 5 2 8 1,15, 16
t5+3— 3 5 3 8 1,15, 16
t5_3+ 3 5 3 8 1,15, 16
t5+4— 4 5 4 8 1,15, 16
ts_a+ 4 5 4 8 1,15, 16
Rise Time (20 to 80%) to+ 2 5 2 8 1, 15, 16
t3+ 3 5 3 8 1,15, 16
tq+ 4 5 4 8 1, 15, 16
Fall Time (20 to 80%) to_ 2 5 2 8 1,15, 16
t3— 3 5 3 8 1,15, 16
tg— 4 5 4 8 1, 15,16

* Individually test each input using the pin connections shown.

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10216

High Speed Triple Line
Receiver

The MC10216 is a high speed triple differential amplifier designed
for use in sensing differential signals over long lines. The base bias ON Semiconductor
supply (MBB) is made available at pin 11 to make the device useful as a
Schmitt trigger, or in other applications where a stable reference http://onsemi.com
voltage is necessary.

Active current sources provide the MC10216 with excellent MARKING
common mode noise rejection. If any amplifier in a package is not DIAGRAMS
used, one input of that amplifier must be connectecgg {pin 11) to 16

prevent upsetting the current source bias network. CDIP-16
L SUFEIX MC10216L
CASE 620 AWLYYWW

Complementary outputs are provided to allow driving twisted pair
lines, to enable cascading of several amplifiers in a chain, or simply tc

; - g ) OOoOoOoOOo0d
provide complement outputs of the input logic function. 1
* Pp =100 mW typ/pkg (No Load) "

* tpd= 1.8 ns typ (Single ended) PDIP-16
. . MC10216P
. = 1.5 ns typ (Differential) P SUFFIX AWLYYWW
CASE 648 2
* tr, t = 1.5 ns typ (20%—80%) -
1
LOGIC DIAGRAM
4 j t 2 PLCC-20 g 2
Q 1]
5 3 FN SUFFIX 0 10216 1]
e case77s  JAwLYvww g
9 6 L= A ==a==l=a=)
10 jx 7
Vcc1=PIN1 _ .
A = Assembly Location
Veez = PIN16 12 jx 14 WL = Wafer Lot
VEg=PIN8 13 15 YY = Year
l— 11 WW = Work Week
VBB
*Vpg to be usedto supply bias to the MC10216 only and
bypassed (when used) with 0.01 pF to 0.1 puF capacitor. ORDERING INFORMATION
When the input pin with bubble goes positive, it's
respective output pin with bubble goes positive. Device Package Shipping
DIP PIN ASSIGNMENT MC10216L CDIP-16 25 Units / Rail
e MC10216P PDIP-16 25 Units / Rail
veer [ ]t 16 [ ] vee
W |: 2 15 :l Cout MC10216FN PLCC-20 46 Units / Rail
Aout |: 3 14 :| Cout
AN ] 4 3] ] on
AN |: 5 12 :l ﬁ
Bout [_] 6 u| ] Ves
Bout [_] 7 o[ ] B
Vee [ o] B
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion Tables on page 18.
0 Semiconductor Components Industries, LLC, 2000 429 Publication Order Number:
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MC10216

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 27 20 25 27 mAdc
Input Current linH 4 180 115 115 pAdC
lcBO 4 15 1.0 1.0 pHAdc
9 15 1.0 1.0
Output Voltage Logic 1 VOH 2 -1.060 | —0.890 | —-0.960 -0.810 | —0.890 | —0.700 Vdc
3 -1.060 | —0.890 | —-0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 2 -1.890 | -1.675 | —1.850 -1.650 | -1.825 | -1.615 Vdc
3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1l | VoHA 2 -1.080 —-0.980 -0.910 Vdc
3 -1.080 —0.980 —-0.910
Threshold Voltage  Logic 0 VoLA 2 —1.655 -1.630 -1.595 Vdc
3 -1.655 -1.630 -1.595
Reference Voltage VBB 11 -1.420 | -1.280 | -1.350 -1.230 | -1.295 | -1.150 Vdc
Switching Times (50Q Load) ns
Propagation Delay 442+ 2 1.0 2.6 1.0 1.8* 2.5 1.0 2.8
t4—o— 2 1.0 2.6 1.0 1.8* 25 1.0 2.8
t4+3— 3 1.0 2.6 1.0 1.8* 25 1.0 2.8
t4—3+ 3 1.0 2.6 1.0 1.8* 25 1.0 2.8
Rise Time (20 to 80%) to+ 2 1.0 2.6 1.0 15 25 1.0 2.8
t3+ 3 1.0 2.6 1.0 15 25 1.0 2.8
Fall Time (20 to 80%) to— 2 1.0 2.6 1.0 15 25 1.0 2.8
t3— 3 1.0 2.6 1.0 15 25 1.0 2.8

* Delay is 1.5ns when inputs are driven differentially.
Delay is 1.8ns when inputs are driven single ended.
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MC10216

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)

@ Test Temperature | Viimax [ ViLmin | ViIHAmin | ViLAmax | VBB VEE

-30°C | -0.890 | —-1.890 | -1.205 -1.500 Erom -5.2

+25°C | -0.810 | —-1.850 | -1.105 -1.475 Pin -5.2

+85°C | -0.700 | -1.825 | -1.035 -1.440 1 -5.2

Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW

Under Vco)
Characteristic Symbol Test VIHmax VILmIn VIHAmIn VILAmax VBB VEE Gnd
Power Supply Drain Current IE 8 4,9,12 5, 10, 13 8 1,16
Input Current linH 4 4 9,12 5,10, 13 8 1,16
IcBO 4 9,12 5,10, 13 8,4 1,16

9 4,12 5,10, 13 89
Output Voltage Logic 1 VOH 2 4 9,12 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Output Voltage Logic 0 VoL 2 9,12 4 5,10, 13 8 1,16
3 4 9,12 5,10, 13 8 1,16
Threshold Voltage Logicl | VoOHA 2 9,12 4 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Threshold Voltage LogicO | VoLa 2 9,12 4 5,10, 13 8 1,16
3 9,12 4 5,10, 13 8 1,16
Reference Voltage VBB 11 5,10, 13 8 1,16
Switching Times (50Q Load) Pulse In | Pulse Out -3.2V +2.0V
Propagation Delay t4+2+ 2 4 2 5,10, 13 8 1,16
tg—o— 2 4 2 5,10, 13 8 1,16
t4+3— 3 4 3 5,10, 13 8 1,16
t43+ 3 4 3 5,10, 13 8 1,16
Rise Time (20 to 80%) to+ 2 4 2 5,10, 13 8 1,16
t3+ 3 4 3 5,10, 13 8 1,16
Fall Time (20 to 80%) to_ 2 4 2 5,10, 13 8 1,16
t3— 3 4 3 5,10, 13 8 1,16

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.
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MC10231

High Speed Dual Type D
Master-Slave Flip-Flop

The MC10231 is a dual master—slave type D flip—flop.
Asynchronous Set (S) and Reset (R) override Clogk @d Clock
Enable (Cg) inputs. Each flip—flop may be clocked separately by

ON Semiconductor

holding the common clock in the low state and using the enable inputs

for the clocking function. If the common clock is to be used to clock
the flip—flop, the Clock Enablimputs must be in the low state. In this
case, the enable inputs perform the function of controlling the

common clock.

The output states of the flip—flop change on the positive transition ofiRgse
the clock. A change in the information present at the data (D) inputl r
will not affect the output information at any other time due to

master—slave construction.

* tpd=2nstyp

R1 4
Cc 9
R2 13

Cpp 1L
D2 10

S2 12

tTog = 225 MHz typ
tr, tf = 2.0 ns typ (20%—-80%)

Pp = 270 mW typ/pkg (No Load)

LOGIC DIAGRAM

D

I

I

I

_—

Q2

4

CLOCKED TRUTH TABLE

~— 2

~— 3

Vce1=PIN1
Vce2 =PIN 16
VEE =PIN8

b~ 15

~—— 14

R-S TRUTH TABLE

c D Qn+1 R S Qn+1

L X Qn L L Qn

H L L L H H

H H H H L L
C =Cg + Cc. Aclock H is a clock H H N.D.
transition from a low to a high state.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 6

N.D. = Not Defined
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MARKING
DIAGRAMS
16
CDIP-16
L SUFFIX MC10231L
CASE 620 AWLYYWW
1
16
PDIP_16 mininininininin
’, MC10231P
P SUFFIX ALYV WY
CASE 648 o
1
1
PLCC—20 C .
C 1]
% FNSUFFIX ¢ 19231 4
e CASE 775 g AWLYYWW g
A = Assembly Location
WL = Wafer Lot
YY = Year
WW = Work Week
DIP PIN ASSIGNMENT
N\
veer [ 16 ] Vee
@ [ 5[] @
@ [ w7 @
Rt [] 13| | R
S | | s
Cer [ ul ] Ce
b1 [ 10| | p2
Vee [ | 9] cc

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion Tables

on page 18.

ORDERING INFORMATION

Device Package Shipping
MC10231L CDIP-16 25 Units / Rail
MC10231P PDIP-16 25 Units / Rail
MC10231FN PLCC-20 46 Units / Rail

Publication Order Number:
MC10231/D




MC10231

ELECTRICAL CHARACTERISTICS

Test Limits
Pin —30°C +25°C +85°C
Under
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit
Power Supply Drain Current IE 8 72 52 65 72 mAdc
Input Current linH 4 650 410 410 pAdC
5 650 410 410
6 350 220 220
7 350 220 220
9 460 290 290
linL 4, 5* 0.5 pAdc
6,7,9* 0.5
Output Voltage Logic 1 VOH 2 -1.060 | -0.890 | —0.960 -0.810 | -0.890 | —-0.700 Vdc
2f -1.060 | —0.890 | -0.960 —-0.810 | —0.890 | —0.700
Output Voltage Logic 0 VoL 3 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615 Vdc
37 -1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1.615
Threshold Voltage  Logic1 | VoHA 2 -1.080 -0.980 —-0.910 Vdc
2f -1.080 —0.980 -0.910
Threshold Voltage  LogicO | VoLA 3 -1.655 -1.630 -1.595 Vdc
37 -1.655 -1.630 -1.595
Switching Times (50Q Load) ns
Clock Input
Propagation Delay t9+2— 2 15 3.4 15 2.0 3.3 1.6 3.7
tg+2+ 2 15 3.4 15 2.0 3.3 1.6 3.7
Rise Time (20 to 80%) tos 2 0.9 3.3 1.0 1.3 3.1 1.0 3.6
Fall Time (20 to 80%) to_ 2 0.9 3.3 1.0 1.3 3.1 1.0 3.6
Set Input ns
Propagation Delay | tg4+2+ 2 11 3.4 11 2.0 3.3 1.2 3.7
t12+15+ 15 11 3.4 11 2.0 3.3 12 3.7
t5+3— 3 1.1 3.4 1.1 2.0 3.3 1.2 3.7
t12+14— 14 1.1 3.4 11 2.0 3.3 1.2 3.7
Reset Input ns
Propagation Delay tg+o— 2 11 3.4 1.1 2.0 3.3 1.2 3.7
t13+15— 15 11 3.4 11 2.0 3.3 1.2 3.7
t4+3— 3 1.1 3.4 1.1 2.0 3.3 1.2 3.7
t13+14+ 14 11 3.4 11 2.0 3.3 1.2 3.7
Setup Time tsetup 7 15 1.0 15 ns
Hold Time thold 7 0.9 0.75 0.9 ns
Toggle Frequency (Max) ftog 2 200 200 225 200 MHz

* Individually test each input; apply V|_min to pin under test.

. = . —V
T Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I | IHmax
— ViLmin
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MC10231

ELECTRICAL CHARACTERISTICS (continued)

TEST VOLTAGE VALUES (Volts)
@ Test Temperature | ViHmax | ViLmin | VIHAmin | ViLAmax VEE
-30°C —-0.890 —-1.890 -1.205 —-1.500 -5.2
+25°C —-0.810 —1.850 -1.105 -1.475 -5.2
+85°C —-0.700 -1.825 -1.035 —1.440 -5.2
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under (Vco)
Characteristic Symbol Test ViHmax | Vitmin | ViHAmin VILAmax VEE Gnd
Power Supply Drain Current I 8 8 1,16
Input Current linH 4 8 1,16
5 5 8 1,16
6 6 8 1,16
7 7 8 1,16
9 9 8 1,16
linL 4, 5* * 8 1,16
6,7, 9* * 8 1,16
Output Voltage Logic 1 VOH 2 5 8 1,16
2f 7 8 1,16
Output Voltage Logic 0 VoL 3 5 8 1,16
3t 7 8 1,16
Threshold Voltage Logicl| VoHA 2 5 8 1,16
2f 7 9 8 1,16
Threshold Voltage LogicO| VoLa 3 5 8 1,16
3t 7 9 8 1,16
Switching Times (50Q Load)
Clock Input +1.11vdc Pulse In Pulse Out -3.2V +2.0V
Propagation Delay | tg+2— 2 9 2 8 1,16
tg+2+ 2 7 6 2 8 1,16
Rise Time (20 to 80%) to+ 2 7 9 2 8 1,16
Fall Time (20 to 80%) to_ 2 9 2 8 1,16
Set Input
Propagation Delay | tg4+o+ 2 5 2 8 1,16
t12+15+ 15 6 12 15 8 1,16
t5+3— 3 5 3 8 1,16
t12+14— 14 9 12 14 8 1,16
Reset Input
Propagation Delay | tg+2— 2 4 2 8 1,16
t13+15— 15 6 13 15 8 1,16
t4+3— 3 4 3 8 1,16
t13+14+ 14 9 13 14 8 1,16
Setup Time tsetup 7 6,7 2 8 1,16
Hold Time thold 7 6,7 2 8 1,16
Toggle Frequency (Max) ftog 2 * ok 6 2 8 1,16

* Individually test each input applying V|4 or V|_to input under test.
ViHmax

ViLmin

Each MECL 10,000 series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been
established. The circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear fpm is maintained.
Outputs are terminated through a 50—ohm resistor to —2.0 volts. Test procedures are shown for only one gate. The other gates are tested in the
same manner.

+ Output level to be measured after a clock pulse has been applied to the Cg Input (Pin 6) I |
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CHAPTER 4
Carrier Band Modem
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MC68194
Carrier Band Modem (CBM)

The bipolar LSI MC68194 Carrier Band Modem (CBM) when
combined with the MC68824 Token Bus Controller provides an IEEE
802.4 single channel, phase—coherent carrier band Local Area
Network (LAN) connection. The CBM performs the Physical Layer ON Semiconductor
function including symbol encoding/decoding, signal transmission
and reception, and physical management. Features include:

* Implements IEEE 802.4 single channel, phase—coherent Frequency

Shift Keying (FSK) physical layer including receiver blanking.

* Provides physical layer management including local loopback mode,
transmitter enable, and reset.

* Supports data rates from 1 to 10 Mbps. IEEE 802.4 standard uses 5
or 10 Mbps.

* Interfaces via standard serial interface to MC68824 Token Bus
Controller.

http://onsemi.com

CERQUAD

. , FJ SUFFIX
Crystal controlled transmit clock. CASE 778B

* Recovery of clocked data through phase—locked loop.
¢ RC controlled Jabber Inhibit Timer.

¢ Single +5.0 volt power supply.

¢ Available in 52—-lead Cerquad package.

ORDERING INFORMATION

Device Package Shipping
PIN ASSIGNMENTS AND DEVICE MARKING MCE8194F] CERQUAD 20 Units / Rail
— . L
— ®© o o = = MC68194FJR2 CERQUAD 450 Units / Reel
S2x 339 z 268 ©
2229332 84 392 8
oc c o o =2 =2 & > O 0O = & >
OO afM[MAmmrm
7 6 5 4 3 2 @ 52 51 50 49 48 47
RXSYM2 [] 8 1 46 ] VCM-C2
N.C. []9 45[7] VOM-Ct
Vee-TTL [ 10 447 vex
GND-TTL [] 11 43[] GND
RESET [] 12 42[] cPw
TXSYMO 13 41 RPW
4 MC68194FJ -
TXSYM1 [] 14 AWLYYWW 40 [] SET-PW
TXSYM2 [] 15 39[] GND
SMREQ* [] 16 A = Assembly Location 38| ] RXIN*
TXCLK [ 17 WL = Wafer Lot 37 [ RXIN
YY =Year .
JAB [ 18 WW = Work Week 36| FDBK
EOTDIS* [ 19 35[] FDBK
Vee-0SC [ 20 34[] THRESHOLD
21 22 23 24 25 26 27 28 29 30 31 32 33
NN EpEEEEEEEREREREE
N 5 O O E EE O Z F > =
2823333232 ¢%¢g
SR aFSFEER2°e 54
= a PR o O =
S = 8 > S
S =
0 Semiconductor Components Industries, LLC, 1999 437 Publication Order Number:
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MC68194

SECTION 1
GENERAL DESCRIPTION

1.1 TOKEN BUS LAN CARRIER BAND NODE OVERVIEW inhibit function to turn off the transmitter and report an error

The MC68194 Carrier Band Modem (CBM) is part of conditi(.)n.if the transmitter has been continuously on for too
Motorola’s solution for an IEEE 802.4 token bus carrier 1ong. Similar to the data mode, the CBM management mode
band Local Area Network (LAN) node. The CBM integrates Makes use of the TBC serial interface.
che fU”Ctiogh.f‘t)fK the ?|i=nsg||<e)_cr?an'nell’| PhaSFe_—COhifelml.z CARRIER BAND MODULATION TECHNIQUE

requency Shift Keying physical layer. Figure 1— 5 . .
illustrates the architecture of a token bus LAN node as (F-Is—rl](e) (r:nil\d/lué stii; pgr?ss Sci?]h?eregagaenqelfegcgt:r:mIr'je}[/r']?sg
commonly used in Manufacturing Automation Protocol . . ge ¢ : y s
(MAP) industrial communications. Based on the 1ISO-OSI modulation technique, the two signaling frequencies are
model. the LLC Sublaver and ad.ditional upDer lavers areintegrally related to the data rate, and transitions between the
i icaI’I supported b ya local MPU subs sFt)gm w)rlﬂle the two signaling frequencies are made at zero crossings of the
ypicarly supp y Y . carrier waveform. Figure 1-2 shows the data rate and
IEEE 802.4 token bus MAC Sublayer and Physical Layer . . . .
are implemented by the MC68824 Token Bus Controller signaling frequencies. An {L} is represented as one half
(TBC) gnd MC6819¥1 CBM respectively cycle of a signal, starting and ending with a nominal zero

The MC68194 provides the three baéic functions of the amplitu_de, whose period is equal to the period_ of the data
physical layer including data transmission to the coax cable,rate’ W't.h the phase O.f one half cycle changing at each
data reception from the cable, and management of the UCCessIve {L.}' An {H} is _repre_sented as one full cyclg of
physical layer. For standard data mode (also called MAC & signal, starting and ending with a nominal zero amplitude
mode), the ca{rrier band modem receives a serial transmi%lvhose period is equal to half the period of the data rate. In

data stream from the MC68824 TBC (called symbols or a5 Mbps |mplementat|on, the frequenpy of {L}is 5.'0 MHz
. : nd for {H} is 10 MHz. For a 10 Mbps implementation, the
atomic symbols), encodes, modulates the carrier, an

transmits the signal to the coaxial cable. Also in the datafrequency of {L} is 10 MHz and for {H} is 20 MHz. The

mode, the CBM receives a signal from the cable, other possible physical symbol is when no signal occurs for

demodulates the signal, recovers the data, and sends | period equal to one half of the period of the data rate. This

received data symbols to the TBC. Communication betweenCondltlon is represented by {off}.
the TBC and CBM is through a standardized serial interface

. ) i . Data Rate Frequency of Lower Frequency of Higher
inconsistent with the IEEE 802.4 DTE-DCE serial MBPS Tone MHz {L} Tone MHz {H}
interface. 5 50 T
MC68000 ] 10 10 20
PROCESSOR LLC
'} & Figure 1-2. Data Rate versus Signaling Frequencies
SYSTEMBUS | ol MEMORY UPPER
INTERFACE [ » LAYERS -~ )
! The specified physical symbols ({L}, {H} and {off}) are
TOREN BUS combined into pairs which are called MAC—symbols. The
CONTROLLER MAC SUB-LAYER MAC-symbols are transferred across the serial link. The
[} encodings for the five MAC—-symbols are shown in Figure
Y SER'AL'VERFACE 1-3. Figure 1-4 shows the phase coherent FSK modulation
? scheme for ONE, ZERO, and NON-DATA. The IEEE 802.4
MODU/LATOR A DEMOD/ULATOR PHYSICAL document does not specify the polarity used to transmit data
rransmer |1 el Recewer LAYER on the physical_cable. The receiver must operate without
ﬁ'\Tﬂ l respect to polarity.
] Mac-Symbol Encoding
MEDIA LAYER Silence {off off}
i Pad-Idle Pairs {L L}{H H}
TOKEN BUS COAX Zero {H H}
Figure 1-1. IEEE 802.4 Token Bus Carrier Band Node One {L L}
. . . Non-Dat;
The physical layer management provides the ability to Oﬂmaa H U
reset the CBM, control the transmitter, and do loopback ND2 {L H}

testing. Also, an onboard RC timer provides a “jabber”
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MC68194

Figure 1-3. MAC Symbol Encoding
L H
ND2
1BITTIME

A
\J

L

\ [
Uy

Figure 1-4. Phase—Coherent Modulation Scheme

ONE

PAIR

NON-DATA

ND1

1BITTIME =

ZERO 1/ BIT RATE

1.3 MESSAGE (FRAME) FORMAT

Although the CBM only uses MAC symbols
one—at-a-time, the MAC or TBC is responsible for
combining the above defined MAC symbols into messages
(more correctly called frames). For the purposes of the
CBM, a simplified frame format can be used consisting of:
SILENCE || PAD—IDLE | START DELIMITER | DATA | END
DELIMITER || SILENCE
where:

PAD-IDLE

alternating {LL} {HH} pairs which must

occur in octets or groups of eight sym-
bols. Pad—idle provides a training signal
for the receiver and occurs at the begin-
ning of every transmission (and between
frames in a multiple frame transmission).

START
DELIMITER

a unique pattern of eight symbols (one oc-
tet) that marks the beginning of a frame.
The pattern is:

ND1 ND2 0 ND1ND200O

where ND1 is the first symbol trans-
mitted.

octets of ZERO/ONE patterns that are the
actual data or “information” contained
within the frame.

DATA

END
DELIMITER

a unique pattern of symbols that marks
the end of a frame. The pattern is:

ND1 ND2 1 ND1 ND2 1 {I=0/1} {0/1}
where ND1 is the first symbol trans-
mitted. Note that unlike the Start Delimit-
er, the last two bits of the End Delimiter
octet are not always the same. The
seventh bit of the octet is called the | Bit
or Intermediate bit which = 1 when there
is more to transmit and = 0 at the end of
a transmission.

A single transmission can consist of one or more frames.
In a multi-frame transmission, Pad—Idle is sent between
consecutive frames to separate them. If an End Delimiter

http://onsemi
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occurswithin a multi—frame transmission its | Bit will = 1,
and theast end delimiter will have its | Bit = 0.

The CBM accepts a stream of MAC symbols from the
TBC and modulates the phase—coherent transmit signal
accordingly. Conversely, the CBM receives a
phase—coherent signal stream from the cable, decodes the
MAC symbols, and reports them. On transmission there is
a direct one—to—one correlation between MAC symbols
requested and the modulated signal; however, during
reception exceptions can occur. The CBM is allowed to
report Silence or the actual Zero/One pattern during
preamble which is done to allow the receiver to “train” to the
incoming signal. Also, if noise in the system has corrupted
the data, it may show up as an incorrect MAC symbol or the
CBM can report a BAD SIGNAL symbol if an incorrect
combination of ND symbols is detected (ND2 without an
ND1, ND2 followed by ND2, etc.)

1.4 SYSTEM CONFIGURATION

Figure 1-5 illustrates the CBM and peripheral circuitry
required for an IEEE 802.4 carrierband 5 Mbps or 10 Mbps
data rate phase—coherent FSK physical layer. The CBM
communicates with the MAC or TBC through a TTL
compatible serial interface that is consistent with the IEEE
802.4 exposed DTE-DCE interface. Management and
transmission symbol requests are accepted via the CBM
physical data request channel (TXSYMO-TXSYM2,
SMREQ*, and TXCLK). The physical data indication
channel (RXSYMO-RXSYM2, SMIND*, and RXCLK) is
used to send received symbols and management responses
to the MAC.

The periphery circuitry is primarily associated with
interface to the LAN coaxial cable and data recovery. An
external crystal or clock source is required (20 MHz for 5
Mbps data rate or 40 MHz for 10 Mbps data rate) for onboard
timing and transmit clock. Also, an RC timing network sets
the jabber timeout period.

The coaxial cable interface combines the transmit and
receive signal functions. For transmission, the CBM provides
differential drive signals (TXOUT and TXOUT*) whose
signaling is ECL levels referenced tq¥ (logic high =
+4.1V, logic low= + 3.3 V) and a gate signal called TXDIS.
The IEEE 802.4 standard puts specific requirements on the
signal transmitted to the cable:

Between +63 dB and +66 dB (1.0 mV, @5 [dBmV]

output voltage level.
Transmitter—off leakage not to exceed —20 dB
(2.0 mV, 75Q) [dBmV].

Signal transition time window (eye pattern)

dependent on data rate.

Because of this, an external amplifier with waveshaping
is required. The CBM TXOUT/TXOUT* outputs provide
complementary signals with virtually no slew, and the
TXDIS is an enable signal helpful for turning the external
amp off “hard” to meet the low level leakage.
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On the reception side, the CBM requires a pre—amplifier or below (i.e., be turned “off”). Therefore, a 6.0 dB (2:1
to receive the low level signal from the cable. The signal voltage ratio) range or window is defined in which the signal
available atthe “F"—connector can range from +10 dB to +66 detect must switch. The CBM is optimized for this range
dB (1.0 mV, 752) [dBmV]. The signal required atthe CBM  (including the pre—amp gain), although it is trimmed via an
is about 12 dB above this (net gain through the transformerexternal THRESHOLD.
pre—amp, and any filtering). The receiver can be used in full The remaining external components are associated with
differential or single—ended mode. clock recovery. A capacitor and resistor (internal R also

A second part of the receiver function is the signal detectprovided) set one—shot timing, and an active filter for a PLL
or carrier detect function. The IEEE 802.4 requires that theused in clock and data recovery is required. The active filter
receiver detect a signal of +10 dBmV or above (i.e., be can be implemented via an op amp, or if 5.0 volt operation
turned “on”) and report Silence for a signal of +4.0 dBmV is required, an alternate charge pump design can be used.

AMPLIFICATION
AND
RESET TXDIS WAVESHAPING
°
SMREQ* o o F-CONNECTOR
szwcl?z SERIAL | DATA COMMANDS >
XYM INTERFACE TRANSMIT BUFFER TT>><(8LLJJTT* 3 oo
‘ MODULATOR b
TXSYMo DECODER D - ° =
STATION I Vee =
TXCLK <e——{BUFFERF®  MANAGEMENT
COMMANDS J_
XTALL |_of JABBER JAB-RC ’ =
N CONTROL 2 =
ﬁ 1 CLOCK —L/ ¥ I
L "1_ GENERATOR > 8 L
LM LOOPBACK | FDBK* o 1|
= xtA| SMMODEg PHYSICAL [} L
SMIND* =e MANAGEMENT RECEIVE | — o
RXSYM2 <= outpur [+ RECEIVE AMPLIFIER RN [T RECEIVE
RXSYM1 = MUX MUX AND SQUELCH RXIN* “ PRE-AMP
RXSYMO < *—| RecewvE | Il
EOTDIS* DEMODULATOR| FDBK
THRESHOLD
ONE SHOT GAIN
CARDET
r3 CARRIER
RXCLK a— BUFFER [ ¥ DETECT
CLOCK
|| RECOVERY
AND
SYNCHRONIZE
CPW|[ [RPW| vCM—CI D[ U vex
T: 1
T SET-PW
+5V PLL |
= FILTER

Figure 1-5. Functional Block Diagram

The clock recovery and data decoder is a synchronousdata links, fiberoptic modems, and proprietary LANs. The
design which provides superior performance minimizing MC68194 can be used over a wide range of frequencies and
clock jitter. interfaces easily into different kinds of media.

Although primarily intended for the IEEE 802.4 carrier
band, the CBM is also an excellent device for point—to—point

http://onsemi.com
441



Symbol
TXSYMO-TXSYM2

SMREQ*

TXCLK

RXSYMO-RXSYM2

SMIND*

RXCLK

EOTDIS*

TXOUT, TXOUT*

TXDIS

JAB

RESET

Type
TTL/I*

TTL/I*

TTL/O

TTL/O

TTL/O

TTL/O

TTL/I*

ECL/O

oC

TTL/O

TTL/I*

MC68194

SECTION 2
SIGNAL DESCRIPTION

Name/Description

TRANSMIT SYMBOLS — These TTL inputs are request channel signals used to send
either serial transmission symbols in the MAC mode or commands in station
management mode. They are synchronized to TXCLK and are normally connected to
the TXSYMX outputs of the MC68824. SMREQ* selects the meaning of these signals
as either MAC mode or management mode.

STATION MANAGEMENT REQUEST — A TTL input that selects the mode of the
request channel signals TXSYMX. Synchronized to TXCLK, SMREQ* is equal to one
for MAC mode and equal to zero for management mode. It is normally driven by the
SMREQ?* output of the MC68824.

TRANSMIT CLOCK — ATTL clock output generated from the crystal oscillator (it is 1/4
of the oscillator frequency) used to receive request channel symbols from the MC68824.
TXCLK is equal to the data rate of the application (5.0 MHz or 10 MHz for IEEE 802.4).
TXSYMX and SMREQ* are synchronized to the positive edge of TXCLK which is
supplied to the MC68824.

RECEIVE SYMBOLS — These TTL outputs are indication channel signals used to
provide either serial receive symbols in MAC mode or command confirmation/indication
in station management mode. They are synchronized to RXCLK and are normally
connected to the RXSYMX inputs of the MC68824. SMIND* selects the meaning of
these signals as either MAC mode or management mode.

STATION MANAGEMENT INDICATION — A TTL output that indicates the mode of the
CBM and RXSYMX lines. Synchronized to RXCLK, SMIND* is equal to one for MAC
mode and equal to zero for management mode. It is normally connected to the SMIND*
input of the MC68824.

RECEIVE CLOCK — A TTL clock output used to send indication channel symbols to
the MC68824. Its frequency is nominally equal to the data rate (5.0 MHz or 10 MHz for
IEEE 802.4). RXCLK is generated from a PLL that is locked to the local oscillator during
loopback, station management, or the absence of received data. During frame reception
the PLL is locked to the incoming received data. RXSYMX and SMIND* are
synchronized to negative edge of RXCLK.

END-OF-TRANSMISSION DISABLE — When low, this TTL input disables the
end—-of-transmission receiver blanking required by the IEEE 802.4 Spec, Section
12.7.6.3. When high the blanking works in accordance with the spec requirements.

TRANSMIT OUTPUTS — A differential output signal pair (MECL level referenced to
V) used to drive the transmitter circuitry. The silence or “off” state is both outputs one
(high). The output data stream is phase—coherent FSK encoded.

TRANSMIT DISABLE — An open collector output used to disable transmitter circuitry.
This output is high when the transmitter is off (TXOUT and TXOUT* both high).

JABBER — A TTL output signal generated from the jabber—inhibit timer. When equal
to one, JAB indicates the timer has timed—out and an error has occurred.

RESET — A TTL input signal that when high asynchronously resets the CBM.

*All TTL inputs include a 15 kQ pullup resistor to Vcc.
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Symbol
RXIN, RXIN*

FDBK, FDBK*

THRESHOLD
GAIN

CARDET

RPW, CPW

SET-PW

UP*, DOWN*

VCX

VCM-C1, VCM-C2
JAB-RC

XTAL,1 XTAL2

Vce-VCeM
Vce-TXOoUuT
Vcc-0SC
Vcc-RCV

Vce
Vce-TTL

GND-TTL, GND-VCM,
GND-LOGIC, GND-OSC,

Type

ECL/O

GND-RCV, GND-SUBS, GND

MC68194

Signal Description (Cont.)

Name/Description

RECEIVER INPUTS — A differential input signal pair for the receiver amplifier/limiter.
These inputs may be used differentially or single ended.

DC FEEDBACK BYPASS — These two points are provided to bypass dc feedback
around the receiver amplifier.

THRESHOLD ADJUST — The receiver threshold detect is trimmed with this pin.

GAIN — This output can be used to monitor the receiver amplifier output signal. Used
only for test purposes.

CARRIER DETECT — This output can be used to filter the internal signal that is
sampled to sense carrier detect.

PULSE-WIDTH RESISTOR/CAPACITOR — A resistor and capacitor set a one—shot
pulse width used in the clock recovery circuitry.

PULSE WIDTH TEST POINT — Output test point used for adjusting clock recovery
one-shot pulse width.

PLL PHASE DETECTOR OUTPUTS — UP* and DOWN* are the pump-up and
pump—down outputs, respectively, of the PLL digital phase detector. They are MECL
levels referenced to +5.0 volts and are used to drive inputs to an active filter or charge
pump for the PLL.

VCM CONTROL — The control voltage applied to the PLL voltage controlled
multivibrator.

VCM CAPACITOR — VCM capacitor inputs. VCM frequency is 4X RXCLK.

JABBER-INHIBIT RC — A resistor—capacitor network connected to this pin sets the
jabber—inhibit time constant.

CLOCK CRYSTAL — Oscillator circuitinputs may be used with a crystal or an external
clock source. Oscillator frequency is 4X data rate.

VCM POWER — 5.0 + 5% volts for VCM.

TXOUT POWER — 5.0 + 5% volts for TXOUT/TXOUT*.
OSCILLATOR POWER — 5.0 * 5% volts for oscillator.
RECEIVER POWER — 5.0 + 5% volts for receiver amplifier/limiter.
LOGIC POWER — 5.0 + 5% volts for remaining logic.

TTL POWER — 5.0 + 5% volts for TTL output buffers.

GROUND — Reference voltage for TTL buffers, VCM, internal logic, oscillator, receiver/
limiter, substrate respectively. Two additional grounds are used to isolate signals.
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SECTION 3
TRANSMITTER

3.1 OVERVIEW disabled (receive only), or in standard data mode with the

The transmitter function includes the serial interface  TX outputs controlled by the modulator.
decoder, transmit modulator, transmit buffer, jabber inhibit,

The clock generator provides TXCLK and internal clocks
of 2 times (2X) and 4 times (4X) TXCLK. The 4X clock is
actually the oscillator frequency. These clocks are used to =
receive the TX symbols and generate the modulated signal.

3.2 TRANSMIT BUFFER
The modulated transmit data stream drives the TXOUT

and TXOUT* pins of the MC68194. These pins are Ty qytputs. This condition can only be cleared by a reset
complementary outputs with closely matched edge  ngition.

transitions. This is useful in helping meet the IEEE 802.4 o Txp|S output is an open collector switched current
carrierband requirement for a transmit jitter of less than ¢, .ce. TXDIS sinks a nominal 0.5 mA when the

+1% of the data rate. TXOUT and TXOUT* are generally Ty ouT/TXOUT* outputs are enabled. TXDIS is off or
used to drive a differential amplifier which is used to achieve high impedance when the transmitter is disabled.

the necessary output level at the cable and meet the rise/fall 11,4 signaling on the TX outputs and TXDIS is shown in
time window (or “eye” pattern) of the IEEE 802.4. Athird g re 32 The “off” or silence condition is both TXOUT

output called TXDIS is available to gate the amplifier outputs high and TXDIS also high. The figure shows an

circuitry on or off. example of the signal pattern for both leaving and entering
The TXTOUT and TXTOUT* have ECL levels a silence condition.

referenced to ¢ c (Figure 3-1). Levels are typically 4.11 V SILENCE

for a high and 3.25 for a low. Pulldown resistors are required

with the outputs specified to drive a maximum load of 220 / \

Q to ground reference.
Operation of the transmit outputs is controlled in the OFF | 1 | 0 | 1 |NDL|NDz | 1 | OFF

following manner:

6. Management mode — The TX outputs are always 1yps

disabled while the CBM is in management mode. When

leaving management mode the TX outputs remain
disabled if a RESET command has been issued and an 1yt |

ENABLE TRANSMITTER and DISABLE

LOOPBACK commands havenot been issued.

Resetting the CBM enables internal loopback and TXOUT* |_-|_|-|_—|_-|_|_J-|_—|_
disables the transmitter.

7. MAC (data) mode — After leaving management mode,
the CBM can function in internal loopback (for test) with
the transmitter disabled, out of loopback with transmitter Figure 3-2. Transmitter Output Signaling

|
and clock generator. (Although the clock generator is not | oIS
used exclusively by the transmit function, the generator will |
be discussed here.) The MC68194 receives request channel 4|\~ |
symbols on the TXSYMX pins which are synchronized to |
TXCLK. As is described in the Serial Interface discussion, IVcc—TXOUT
MAC transmit symbols are input serially (CBM in MAC
mode), decoded, and used to modulate an output signal. The | |
Serial Interface Decoder is used both for MAC mode to AL | TXOUT N
decode data transmit commands (symbols) and — v
management mode to decode management commands. The A |
decoded transmit commands or symbols are used by the ] | RP1 Txawp
Transmit Modulator to generate phase—coherent signaling N | TXOUT*
as discussed in the CBM General Description. The transmit |
buffer receives the modulated signal and drives differential |
output signals. | RP
I
I

Figure 3—-1. Transmitter Outputs

8. Jabber inhibit activated — If the jabber inhibit fires, it
forces the CBM into management mode and disables the
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3.3 JABBER INHIBIT oscillator frequency must be four times (4X) the serial data

The jabber inhibit function prevents the transmitter from rate. As an example, the IEEE 802.4 5 Mbps carrier band
transmitting indefinitely. An external resistor and capacitor (TXCLK =5.0 MHz) requires an oscillator frequency of 20
pair tied to the CBM JAB—RC pin set the maximum time that MHz. The basic circuit is a single transistor Colpitts
the transmitter is allowed to transmit. When transmission is 0scillator as shown in Figure 3-4.
attempted for a period longer than the specified time, the The oscillator is used in one of three modes depending on
jabber inhibit function forces the transmitter to shut down the data rate and the application:
and alerts the system that this has been done by generating With a parallel-resonant, fundamental mode crystal.

a PHYSICAL ERROR indication on the serial interface 2. With a parallel-resonant, overtone mode crystal.
indication channel. The error indication is removed only 3. With an external clock source.

after areset has occurred on the RESET pin or aftera RESET The fundamental mode can typically be used up to
command has been received on the station managemerftequencies of about 20 MHz; this is crystal dependent and
interface. The ENABLE TRANSMITTER and DISABLE ~ some crystal types can be used as high as 40 MHz. Beyond
LOOPBACK commands can then be used to re—enable théhe fundamental mode upper limit, an overtone mode crystal
transmitter outputs. While the PHYSICAL ERROR isused. Analternative to a crystal is an external clock source
indication is present, the normally—low JAB pin of the such as anintegrated crystal clock to drive the CBM.
MC68194 will be high. This TTL output may be used toturn 3 4 1 parallel-Resonant, Fundamental Mode Crystal

off external transmitter circuitry or an isolation relay.

A block diagram of the jabber inhibit function is shown in
Figure 3—3. When edges are present on the TXDATA line,
the jabber capacitor is allowed to charge. When the
transmitter stops transmitting, the capacitor is discharged.

The circuit looks for any edges in the previous 16 TXCLKs 5 Mbps carrierband standard. The required transmit

before_ deciding whether_ to charge or discharge thefrequencystabilityis100ppm(0.01%).Itissuggestedthat
capacitor. When the capacitor voltage reaches the reference . o
a crystal with a total frequency tolerance (calibration

threshold, the comparator switches and the jabber output i%olerance temperature variation, plus aging) 56 ppm to

latched. The jabber output is fed back internally and disables+ 60 pom be used. The remaining freauency budaet is
the transmitter. This signal is also brought out to the JAB pin~ PP ’ g freq y 9
reserved for the CBM and other components over

for use in disabling external transmitter circuitry. temperature and power supply variation

For the IEEE 802.'4 Spec, the jabber t'm.e.OUt mu;t b'e 0.5 The series combination of C1 and C2 should be equal to
secx 25%. An RC time constant of 265 millisec. will give o .

. : . S he specified crystal load (typically 20 pF or 32 pF).
about a 0.5 sec timeout. The maximum resistor size is 1251Additi0nal| C1 and C2 should be larae enouah to swam
kQ. Components should be 10% tolerance or better. Y. . . 9 9 : P

_ _ out the CBM device capacitance. The XTAL1 input

Common values are R = 12Q@kand C = 2.2uF. : . .

capacitance is typically 1.5 pF to 2.0 pF, and C1 should be
3.4 CLOCK GENERATOR at least an order of magnitude greater (C1 > 20 pF). Also, C1

The clock generator is used to generate all of the transmitnust be greater than the crystal load capacitance because of

timing, TXCLK, and internal CBM timing for station the series combination of C1 and C2. Generally the ratio
management and loopback. The generator consists of &1:C2is from 1:1 to 3:1.
crystal oscillator/buffer that drives 2 and+4 stages. The

Figure 3—4 shows the external crystal and capacitors C1
and C2 used for fundamental mode operation. The crystal
must be parallel resonant with a maximum series resistance
of 30Q.

This configuration is normally used for the IEEE 802.4

R JAB CJAB JABPIN
Vee

INTERNAL
b Q D JABBER INHIBIT
TXDATA —PCLK —>CLK
R
= VREF
DELAY
PHYSICAL MANAGEMENT
OR HARDWARE RESET
TXCLK—— ONE OF 16

Figure 3-3. Jabber Inhibit Block Diagram
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For a 20 pF crystal load:
20 pF = C1C2/(C1 + C2)

operating frequency the tank circuit impedance will appear
capacitive; therefore, the load to the crystal is C1 in series
with the capacitive reactance of the tank circuit.

This series combination should be equal to the desired
crystal load. Typically, C2 will increase in value as
compared to the fundamental mode situation because of the
cancelling effects of L1. Again the user is directed to the
above reference for optimum selection of components.

and
C2 =20 pF [C1/(C1 - 20 pF)]
Typical values are C1 = 60 pF and C2 = 30 pF.

It is suggested that best results will be had with close
tolerance (5%) NPO ceramic capacitors — trimming should
not be requiredlf trimming is necessary, a third trimming
capacitor C3 can be placed in series with the crystal.3.4.3 External Clock Source
Capacitors C1 and C2 will have to be increased in value Figure 3-5 shows the connection used for a TTL
because the crystal load now becomes C1 and C2 and C3 igompatible external clock source. XTAL1 and XTAL2 are
series. For help in designing the capacitor network the usetjed together defeating transistor Q1. External resistor R1 =

is directed toDesign of Crystal and Other Harmonic
Oscillators B. Parzen, Wiley, 1983.

3.4.2 Parallel-Resonant, Overtone Mode Crystal

2.0 kQ assures a high level greater than 3.0 V at an input
current of 800uA. The TTL driver must be capable of
sinking 2.5 mA.

Figure 3—4 also shows the network used for overtone

mode operation. The crystal is still parallel resonant, but vee
must be specified for overtone (harmonic) operation at the
desired frequency. A low series resistance of less th&n 30 RL=2kO |
is recommended. TTL 25mA h |
CLOCK -— XTAL1
0sC O—I—‘ 10

OVERTONE

| XTAL ,j

GND-0SC

Figure 3-5. TTL Compatible Clock Source Driving
CBM

The IEEE 802.4 for 5 Mbps or 10 Mbps data rate carrier
band requires a transmit frequency stability=df00 ppm
(0.01%). The external clock source must be specified for this
stability over temperature.

800 pA
enp-osc L

Figure 3—4. Crystal Oscillator Schematic Shows
Configurations For Both Overtone and
Fundamental Modes

Inductor L1 and capacitor C2 form a tank circuit that is
parallel resonant at a frequentywer than the desired
crystal harmonic but above the next lower odd harmonic. C3
= 0.01 pF is a dc blocking capacitor to ground. At the
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SECTION 4
RECEIVER AMPLIFIER/LIMITER WITH CARRIER DETECT

4.1 OVERVIEW An external preamplifier with gain of about 12 dB is used

The IEEE 802.4 spec provides that the incoming signal With the onboard amplifier. The pre—amp can drive the CBM
range for good signal is +10 dB (1.0 mV,@5[dBmV] to either single—ended or differentially. The onboard amplifier
+66 dB (1.0 mV, 73) [dBmV] available at the modem output signal is used in two ways. One path adds an
connector. The IEEE 802.4 further specifies that the modemadditional limiter stage and is used to drive the clock and
will report silence for any signal below +4.0 dB (1.0 mV, 75 data recovery stages. The second path is used to develop
Q) [dBmV]. Therefore, the receiver function must amplify carrier detect.
any Signa| of +10 dBmV and above to ||m|t|ng for good data In the Signal window where carrier detect must be active,
recovery, and the signal detect must switch within the +4.0the internal amplifier remains in the linear (non—limiting)
dBmV to +10 dBmV window, that is, it must be “off’ for  range. Its outputis fullwave rectified, and the rectified signal
+4.0 dBmV and below, and be “on” for +10 dBmV and iS compared to an onboard threshold that is temperature and

above. The MC68194 requires a pre—amplifier of about 12 Voltage compensated. The rectified signal is also brought out
dB in front of the onboard amplifier and carrier detect t0 an external lead called CARDET. A capacitor can be
function. Clock and data recovery are extracted from theadded at this pin which combines with the series ©25
amplified/limited incoming signal, and the carrier detect is resistor to form a low pass filter. This filtering is used to

used to control the clock and data recovery function basedknock any high frequency noise off of the signal. The output
on presence of good signal. of the comparator is a series of pulses (when the signal

amplitude is sufficiently large) which are digitally

integrated in the internal squelch signal.

Figure 4—1 shows a simple block diagram of the receiver
amplifier. Internally, dc feedback is used to bias the 4.3 CARRIER DETECTION THRESHOLD
amp"fier, and connection points FDBK and FDBK* are The carrier detect threshold is interna”y generated and
provided to ac bypass the feedback. With both receivercompensated for power supply and temperature variation.
inputs RXIN and RXIN* available, the device can be wired The THRESHOLD pin is provided to adjust the threshold
either for differential or single—ended operation. Via an external resistor tied taX¢.
Differential is preferred for low noise.

4.2 AMPLIFIER

(YY)
AA
vV

THRESHOLD

GAIN
FDBK -_— | — —
[ 1 S

[ ' | ‘/? | NOR TO RXMUX

T R R R —L{>

- ;: T I AA AAA I

CARDET I
_ TO SQUELCH

PRE-AMP CARDETS Q

|_

DE M Rl IR P FR ) —
CARDET THRESHOLD

Vee

(B) Receiver Used in Single—-Ended Mode
Figure 4-1. Receiver Amplifier With Carrier Detect
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SECTION 5 — CLOCK RECOVERY
5.1 OVERVIEW bittimes (3 octets). The design goal is to be locked—in within
The clock recovery circuitry is a key part of the receive 12—16 bit times. Data recovered during this lockup time at
function providing RX clock, a 2 times (2X) RX clock, and the sELECT
a 4 times (4X) RX clock for data recovery and to send LOCAL 3 CBM |
0SC + 4—* I

receive symbols to the MAC. Figure 5-1 is a simplified |
functional schematic of the clock recovery logic. The clock | gyout MUX
recovery is fed by the output stage of the receive amplifier.

The phase—-coherent signal contains frequency components

2XCLOCK |

4X CLOCK

equal to 1X and 2X the serial data rate. Figure 5—2 shows an DATA

example of timing for a 5 Mb/s serial data rate. The RXOUT RECOVERY

signal drives a one—shot with a time period of 75% of 1/2 bit

time; this locks out edges caused by the higher frequency L ONE VeM

component. The one—shot is non-retriggerable and is FHOT

triggered on both positive and negative going edges. This —_ __J

produces a pulse for every edge of the lower frequency. RPW [ LCPW L SET vem LC2L vex
The output of thg one—shot i§ divided by 2 to produce a RexT S 7INCEXT P;N s E—_L

50% duty cycle signal equal in frequency to the lower +5V |_VCM:;

frequency of the phase—coherent signal. In turn,-## = 1 =

flip—flop output runs through a multiplexer to a

phase—locked loop (PLL) system. The multiplexer selects
the RXOUT signal when carrier detect is present; otherwise
the local oscillator divided by 4 is selected. Figure 5-1. Clock Recovery Logic
The PLL system consists of a digital phase detector, an

active loop filter, a voltage—controlled multivibrator l

(VCM), and ad|V|de—by—4_fe_edback counter. Whenin phafsebeginning of a transmission can be invalid because the PLL
lock, the output of the divide-by—4 feedback counter is 0y are not sync'ed. As a result the data recovery logic
locked to the reference clock. Inturn, the VCM 4 times clock forces silence for 17—18 bit times after the carrier detect
is also aligned with the reference clock as shown in Figureswitches the reference clock (via the multiplexer) at the

5-2. A . L
beginning of a received transmission.
The 4 times clock from the VCM, the 2 times clock, and g g

the 1 times clock are all in phase (when the PLL is 5.2 ONE-SHOT

phase—locked) with the reference clock, and are used to do As previously stated, the one—shot is used to lock out the
data recovery. Note that the reference clock can bedi80  transitions due to the higher frequency component of the
of phase with the bit time boundaries (Figure 5-2). This doesphase—coherent signal. The one-shot is non—retriggerable
not affect the 2X and 4X clocks which are used to sample theand fires off both edges of the incoming RXOUT signal. The
data. However, RXCLK can be out of sync with the bit time time period should be set to 75% of half the bit time. As an
boundaries and special circuitry in the data recovery logic example, the 5 Mb/s data rate has a 200 nsec bit time and the

detects and corrects this condition. one-shot period then has a period of 75 nsec.
When no valid input signal is available from the receive ND PAIR

amplifier (carrier detect is not asserted), the multiplexer “qr W o 7NDI" “ND2

selectsthe local clock as a reference. This has the advantages BITTIM

o e N I N

1. Supply a RXCLK when no data is present. e e pigiggpigigimEpi e

2. Holding the PLL in frequency lock so that only 75%0F1/21-‘F_ ‘ ‘ ‘ ‘ ‘ ‘
phase—lock must be achieved when switching to the RX  BITTIME
Signa|_ ONE—SHOT-I LI LI LI LI LI LI LI LI LI I'I LI LI
3. Providing a smooth transition for RXCLK when moving REF CLK

from the local oscillator (at the beginning of a frame) and (=2 I I Irrrvrr I ryvr

vice versa (at the end of a frame). The PLL acts as an ‘ ‘ ‘ ‘ ‘ ‘ ‘
integrator. ooy MUMANARAAARARALLLY
The IEEE 802.4 provides a PAD—IDLE or training signal (4X BIT RATE)

*NOTE: Ref clock can also be 180° out of phase with bit time.
Figure 5-2. Clock Recovery Timing Signals

at the beginning of any transmission. The PAD—IDLE for
phase—coherent FSK is an alternating one and zero pattern,
and the PLL is capable of being locked—in well within the 24
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Figure 5-3 shows the arrangement of the external timing5.3.1 Phase Detector (PD)

capacitor and resistor. The internal resistggRmay be The phase detector produces a voltage proportional to the
used with or without an external resistor. A test pin is also phase difference betweérj(s) andd o(s)/4. This voltage
provided (SET-PW) to monitor the pulse width. after filtering is used as the control signal for the VCM. The
For 5 Mbps operation, typicallyiy= 1.5 K2 and Gy PD has pump—up UP* and pump—down DOWN* outputs
= 33 pF with a typical 800 mV logic swing. UP* produces a low level
CBM Cpw . +5V pulse equal in width to the amount of time the positive edge
_o_|H of Oj (REF CLOCK) leads the positive edge Gf/4
CexT (VCM/4). DOWN* produces a low level pulse equal in
width to the amount of time the positive edgeflags
U o/4. Both pulses will not occur on the same clock cycle as
/4 must either lead or ldgj when the PLL is out of lock.
RINT =300 Q When in—lock, both outputs produce a very narrow pulse or
-t _J negative spike.
SET_PW Re The gain of the phase detector is equal to (reference app
NEEDED (TP) note AN532A):
%LFI REXT Kp = (Logic swing)/2t= 800 mV/2t= 0.127 V/radian
TEST L L 5.3.2 Voltage Controlled Multivibrator (VCM)
The operating frequency range of the VCM is determined
iy by the capacitor tied to pins VCM-C1 and VCM—-C2. The
— N somy capacitor should be selected to put the desired operating

frequency in the center of the VCM tuning range.
The transfer function of the VCM is given by:

5.3 PHASE-LOCKED LOOP (PLL) COMPONENTS Ko = Ky/s

The PLL consists of a digital phase detector (PD), an where K is the sensitivity in radians per second per vajt. K
active loop filter, a VCM, and a divide—by—4 feedback path. is found by:
Figure 5—-4 shows the fundamental elements of the PLL with
their gain constants. The basic PLL allows the output K, =
frequency § to be “locked—on” to the input frequency f
with a fixed phase relationship and to track it in frequency. = 21 (Af)IAV Cx rad/siV
When “in lock” the inputs to the phase detector have zero,.,
phase error. The input frequency is referenceté. f

A PLL follows classic servo theory and equations. In the Ko = 2t (Af)/(AVCX)s rad/siV
following discussion a working knowledge of a PLL is 5.3.3 Loop Filter

assumed. For more background and applications  gince g Type 2 system is required (phase coherent output,
information on PLL, the user is directed to Motorola gee reference AN535), the loop transfer function of Figure

Figure 5-3. One—Shot Timing Components

[(Upper frequency limit) — (Lower frequency limit)]2w
(Control voltage tuning range)

Application Note AN535. 5_4 takes the form:
0 G(s) H(s) = [K (s+a)] /3
—®  PHASE Oe(s) FILTER VCM fo Writing the loop transfer function (from Figure 5-4) and
Oo(s)/4 DETiCTOR ‘ ‘ relating it to the above form:
P f ° G(s) H(s) = [KvKnK ]/ s = [K (s+a)] / 8
Having determined K, Ko, and that Iy = 1/4 then K
fold a4 (filter transfer function) must take the form:
Kn To) Kf=(sta)/s
An active filter of the form shown in Figure 5-5A gives
Oe(s)=(1/[1+ G(s) H(s)1Ij(s) the desired results, where:
Hols) = (G(s) / [ G(s) H(s)] Wi(s) Kf=(R2Cs+l) /R1Cs (for large A)
where: . . . .
_ _ _ _ The active filter can also be implemented as shown in
G(S) =KpKfKo  H(s)=Kn Kn=1/N=1/4 Figure 5-5B using an alternate approach of a charge pump.
Reference: App Note AN535  The advantage of the charge pump design is that it can be
) _ implemented using only a single 5.0 volt supply. Its transfer
Figure 5-4. PLL Elements and Loop Equations function is:
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Kf=(RCs+l) /Cs

Ry
up* v
% RpULLDOWN
L 3
DN* =
RPULLDOWN% R1 %Rz

= IC

RLowpPass

VCX
T CLOWPAS

Figure 5-5A. Active Filter Using Op Amp

Vee

MPSH81
MPSH81

MPS2369

frer’ T°

VCX

Figure 5-5B. Charge Pump/Filter

5.3.4 Loop Characteristics

If an active filter as shown with an op amp is usedhe
general PLL loop transfer function now becomes:

G(s) H(s) =K KfKoKn
=Kp[(R2Cs+1)/R1Cs] ({s) (1/N)
Its characteristic equation is set to the form:
CE. =1+G(s)H(s)=0
=2+ (KpKyR2) s/ (R1LN) + s Ky) / (R1C N)
Relating to the standard formZ(s- 2wns + wn2) and
solving:
wn2 = (KpKy)/RICN Zwn=(KpKyR2)/R1N
where
wn = Natural frequency
& = damping factor.
If a change pump loop filter is used,  the general PLL loop
transfer function alternately becomes:
G(s) H(s) =K KfKoKn
=Kpl[(RCs+1)/Cs](/s)(1/N)
Its characteristics equation is set to the form:
CE. =1+(Gs)(Hs)=0
=+ (KpKyR)s/(N) + (K Ky)/(CN)
Relating to the standard form (s2 €ughs + wn2) and
solving:
wn2=(KpKy)/CN Zwn=(KpKyR)/N

SECTION 6 — DATA RECOVERY

6.1 OVERVIEW

ONEs, ZEROs, and NON-DATA pairs can be easily

The RXOUT signal from the receive amplifier and clocks decoded by keeping track of the 1/4 and 3/4 bit time position
generated by the clock recovery logic are used by the datdransitions. The ONEs, ZEROs, and NON-DATA pairs are
recovery |Ogic_ The MC68194 recovers the data from the then reported onthe RXSYMX pinS as described in the serial
encoded receive signal by opening sampling windows interface discussion. Two other conditions can also be
around the 1/4 and 3/4 bit time positions and looking for reported while receiving in MAC mode — BAD SIGNAL
edges in the received signal (refer to Figure 6-1 for theand SILENCE. BAD SIGNAL is reported when a ND1
encoded data representations). A data ONE has transition§ymbol is not followed immediately by a ND2 symbol or
only at the 0 and 1/2 bit time positions. A data ZERO hasWhen a ND2 symbol is received and not immediately
transitions at the 0, 1/4, 1/2, and 3/4 bit time positions. A preceded by a ND1 symbol.

NON-DATA symbol has transitions at the 0, 1/4, and 1/2 bit

SILENCE is reported when one of four conditions occurs:

time positions (ND1) or at the 0, 1/2, and 3/4 bit time 1. When the amplitude of the received signal is not large
positions (ND2). NON-DATA symbols should always _ _ . .
occur in pairs; each pair is made up of one of each type of Reporting SILENCE when the carrier deteCtSIQnaI IS not

NON-DATA encoded symbols as shown in Figure 6-2

(ND1 followed by ND2).

l<-BIT TIME]

| losl |

00.250.75

| ONE | zRO | NDI | ND2 |

Figure 6-1. Encoded Data Representation

enough to trigger the on—chip carrier detect circuit.

asserted prevents the chip from responding to low level
noise.

2. When ininternal loopback mode and SILENCE is being
requested on the TXSYMX pins, SILENCE will be
reported on the RXSYMX pins. An internal digital
carrier detect is used during loopback and this signal is
negated when SILENCE is requested on the request
channel.

3. During the PLL training period at the beginning of a
transmission. When an incoming signal first triggers the
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carrier detect in the amplifier, the PLL must lock to the 6.2 RECEIVER END-OF-TRANSMISSION BLANKING

new reference clock (generated from the data stream). The |IEEE 802.4 requires that the physical layer recognize
During the lockup time, recovered data may not be valid. the end of a transmission and report silence to the MAC for
The data recovery logic forces SILENCE for a fixed ga period thereafter. This period of silence is referred to as
period of time (17-18 bit times). blanking and must meet the following conditions:

4. During end-of-transmission blanking. See Section 6.2.1. Blanking must begin no later than 4 MAC—symbol times

The PAD-IDLE at the beginning of atransmissionis used  after the last MAC—symbol of the End Delimiter (i.e., the
as a training signal as described in the clock recovery |ast End Delimiter of the transmission).

section. After the PLL has achieved lock, the recovered2, Blanking must continue to a point at least 24
clock at this point may be in phase or 180t of phase with MAC—symbol times but not more than 32 MAC—symbol
the bit time clock at the sending end. This creates a problem  times from the last MAC—symbol of the End Delimiter.
for RXCLK and the data recovery logic because symbols  The MC68194 provides this function by recognizing the
would be decoded as the wrong combination of 1/2 bit time |ast End Delimiter of a transmission (I Bit = 0, see Section

transitions. 1.3). The CBM reports silence for 32 symbols after the last
Logic in the data recovery circuitry corrects for this symbol of the End Delimiter.

situation. If the clock is 180out of phase, the PAD—IDLE The blanking function can be disabled for test purposes or

sequence (ONE, ZERO, ONE, ZERO, ONE, ...) will be non—|EEE 802.4 applications via the EOTDIS* input.

decoded as a sequence of NON-DATA symbols. Refer to

Figure 6-2. In normal data reception, NON-DATA symbols
occur only in pairs; there are never three or more in a row.
Therefore, three or more NON-DATA symbols occurring in

a row indicate that the bit time clock is 2&ut of phase and

the bit time clock (RXCLK) must be slipped as shown in
Figure 6-3. The clock frequency and phase have now been
recovered and symbol decode proceeds as described below.

G
mone [ L TLITLT LTI

SEQUENCE

BIT TIME

CLOCKIN | oONE | zERO | ©ONE | ZzERO |
PHASE

BIT TIME
CLOCK 180° | ND2 | NDL | ND2 |
OUT OF
PHASE

Figure 6.2 Training Sequence Decoded With
In—Phase and Out—Of Phase Clocks

BIT TIME

SIGNAL
| ND2 | ND1 | ND2 | ND1 |ZERO| ONE |ZERO| ONE |ZERO|

NON DATA |
INDICATOR

CLOCK —_—

CLOCK SLIPPED
1/2 BIT TIME

Figure 6-3. Clock Slip To Bring In Phase With
Data Stream
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SECTION 7 — SERIAL INTERFACE

7.1 OVERVIEW

7.3 PHYSICAL DATA INDICATION CHANNEL

The serial interface is composed of the Physical Data Five signals comprise the physical data indication
Request Channel and the Physical Data Indication Channelchannel. Three of these signals (RXSYM2, RXSYM1 and
The serial interface is used to pass commands and dat&XSYMO) are multiplexed and have different meanings

frames to and from the CBM.
7.2 PHYSICAL DATA REQUEST CHANNEL

Five signals comprise the physical data request channel

Three of these signals (TXSYM2, TXSYM1 and TXSYMO)

depending on the state of SMIND*. When SMIND* is equal
to one, the physical layer is in MAC mode and when
SMIND* is equal to zero, the physical layer is in

management mode or an error has occurred.

are multiplexed and have different meanings depending on’-3-1 RCXLK — Receive Clock

the mode of SMREQ*. When SMREQ?* is equal to one, the

The receive clock can be from 1.0 to 10 MHz. RXSYM2,

MAC mode is selected. When SMREQ* is equal to zero, the RXSYM1, RXSYMO, and SMIND* are synchronized to

physical layer management mode is selected.
7.2.1 TXCLK — Transmit Clock

The transmit clock can be from 1.0 to 10 MHz. TXSYM2,
TXSYM1, TXSYMO and SMREQ* are synchronized to
TXCLK. The IEEE 802.4 standard for carrier band allows
for 5.0 or 10 MHz clocks.

7.2.2 SMREQ* — Station Management Request
SMREQ* directs the physical layer to be in MAC or

physical layer management mode. In MAC mode SMREQ*
=1 and in management mode SMREQ* = 0.
7.2.3 TXSYMO, TXSYML1, and TXSYM2 — Transmit

Symbols

In physical layer management mode TXSYM2,
TXSYM1 and TXSYMO have the meanings shown in
Figure 7-1.

State TXSYM2 TXSYM1 TXSYMO
RESET 1 1 1
DISABLE LOOPBACK 1 0 1
ENABLE TRANSMITTER 0 1 1
SERIAL SM DATA/IDLE 0 0 0/1

Figure 7-1. Request Channel Encoding for Physical
Management Mode (SMREQ* = 0)

The CBM supports only four station management
commands (RESET, LOOPBACK DISABLE, ENABLE
TRANSMITTER and IDLE) encoded on lines TXSYM2,
TXSYM1 and TXSYMO. The CBM does not support the
SMDATA commands, but responds with“dACK” . In
MAC mode, the encoding for TXSYM2, TXSYM1, and
TXSYMO are shown in Figure 7-2.

Symbol TXSYM2 | TXSYM1 | TXSYMO

ZERO 0 0 0

ONE 0 0 1

NON-DATA 1 0 X

PAD-IDLE 0 1 X

SILENCE 1 1 X
Where:

ZERO is binary zero.

ONE is binary one.

NON-DATA is a delimiter flag and is always present in pairs.
PAD-IDLE is one symbol of preamble/interframe idle.
SILENCE is silence or no signal.

Figure 7-2. Request Channel Encoding For MAC Mode
(SMREQ* =1)

RXCLK. The IEEE 802.4 standard for carrier band
networks allows 5.0 or 10 MHz clocks.
7.3.2 SMIND* — Station Management Indication

SMIND* indicates whether the physical layer is in MAC
mode (SMIND* = 1) or management mode (SMIND* = 0)
of operation. When in MAC mode of operation, the physical
layer has RXSYM2, RXSYM1, and RXSYMO encoded
indicating data reception. When in management mode of
operation, the physical layer RXSYM2, RXSYM1 and
RXSYMO are encoded to confirm response to received
commands or to indicate a physical error (jabber inhibit).
7.3.3 RXSYMO, RXSYM1 and RXSYM2 — Receive

Symbols

The encoding for RXSYM2, RXSYML1, and RXSYMOQ in

physical management mode is shown in Figure 7-3:

State RXSYM2 | RXSYM1 | RXSYMO
NACK (non—-acknowledgement) 1 0 *
ACK (acknowledgement) 0 1 *
IDLE 0 0 1
Physical Layer Error 1 1 1

*Indicates RXSYMO contains the SM RX data when responding to a serial
data command.

Figure 7-3. Indication Channel Encoding For Physical
Management Mode (SMIND* = 0)

The encoding of RXSYM2, RXSYM1, and RXSYMO in
MAC mode is shown in Figure 7—4.

Symbol RxsYmM2 | Rxsym1 | Rxsymo

ZERO 0 0 0

ONE 0 0 1

NON-DATA 1 0 X

SILENCE 1 1 X

BAD SIGNAL 0 1 X
Where:

ZERO is the received data zero.
ONE is the received data one.
NON-DATA is a delimiter flag and is always present in pairs.
SILENCE is silence or no signal.
BAD SIGNAL is received bad signal.
X = Don't care.
Figure 7—4. Indication Channel Encoding For MAC
Mode (SMIND* = 1)
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SECTION 8
PHYSICAL MANAGEMENT

8.1 OVERVIEW A normal sequence of events to test the CBM then would

The MC68194 supports four physical management be:
commands on the request channel: RESET, DISABLE 1. Initialize the CBM via a RESET command or hardware

LOOPBACK, ENABLE TRANSMITTER, and IDLE. The reset.

serial data station management commands are notz. Returnto MAC mode and send test data. The CBM is full
implemented in the MC68194. These unimplemented duplex.

commands are typically used to set up and read registers o8- In management mode, send DISABLE LOOPBACK
control bits within a more complex modem. The CBM does ~ command to exit loopback.

not have registers and does not require the SMDATA Following the test the modem can be setup for standard
commands. Upon reception of a SMDATA command, the operation.

CBM will respond with a NOI\_IACKNOWLEDGFMENT 8.4 STANDARD OPERATION

(NACK) and a response byte in accordance with the IEEE Standard i . that the t iter b
DTE-DCE Interface Standard. The data in the response byte andard operation requires that the transmitier be
is all ZEROs. Receipt of a RESET, DISABLE LOOPBACK, enabled as well as disabling loopback. The transmitter is

or ENABLE TRANSMITTER command will abort the automatically disabled on RESET. Three things must
SMDATA response happen after a RESET before transmissions can begin:

1. Loopback mode must be exited with the DISABLE
8.2 RESET LOOPBACK command. The MC68194 responds to this

The RESET command performs the same function as the command with the ACK management response.
RESET pin; the internal loopback mode is enabled, the2. The transmitter must be activated with the ENABLE
transmitter outputs are disabled and TXDIS is enabled, and TRANSMITTER command. The MC68194 responds to
the jabber inhibit timeout is cleared. In addition the RESET  this command with the ACK management response.
command will generate an ACKNOWLEDGEMENT 3. The MC68194 must exit the management mode and
response (ACK) on the RXSYMx pins. enter the MAC data mode.

The RESET pin is an asynchronous function. When taken The CBM is now ready to send and receive data, i.e., the
high it resets the CBM as described above leaving the CBMCBM is in MAC or data mode, loopback is disabled, and the
ready to respond to the physical data request channel.  transmitter is enabled.

NOTE: For the MC68194 to respond properly t0 g5 b E
commands after a hardware reset, the request channel must .
either be in MAC mode upon exiting the hardware reset or The CBM provides the_ IDLE_response when an IDLE
the request channel must go to MAC mode briefly before management command is recew_ed. I_n addition, the IDLE
going to management mode. If the MC68194 is in response is returned for all invalid, as opposed to
management mode upon exiting the hardware reset, itiNimple-mented (SMDATA) commands.
remains reset and does not recognize the command becausss COMMAND RESPONSE TIMING

it is waiting for a MAC mode to management mode The MCB8194’s management command/response
transition. This situation can be corrected by either exiting operation is:

hardware reset with the request channel in MAC mode orq  ack response to RESET, DISABLE LOOPBACK, and
putting the request channel in MAC mode briefly before ENABLE TRANSMITTER within 2 clock periods. As
issuing any management commands. See Section 8.6 for g qwn in Figure 81, the precise response time depends
command response timing. on the relative phase of the TXCLK and the RXCLK
8.3 INTERNAL LOOPBACK signals. If they are in phase, the response will be
available at the RXSYMx pins 1.5 clocks after the
command is latched. If the clocks are 180t of phase,

the delay will be 2 clocks. The command should be held

The internal loopback mode is provided for testing the
CBM. In this mode a multiplexer selects the internal
transmitter signal to drive the clock recovery and data ) . : .
recovery portions of the receive circuitry. This transmit N theé TXSYMX pins until the response is received on

signal is taken just prior to the output buffer stages of the e RXSYMX pins. o _
transmitter circuit. 2. The IDLE command and all invalid commands will

The loopback mode can only be selected via RESET Produce the IDLE response with the same delay as

(management command or external pin). Loopback modeis ~described above. o .
exited upon receipt of the management command 3. The SMDATA command response timing is shown in

DISABLE LOOPBACK. The CBM will respond with ACK Figure 8-2. The NACK response to the SMDATA
to this command. command is available on the RXSYMX pins in 2.5 or 3
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clock periods depending on the relative phases of thesufficient time to lock to the new clock source (TXCLK)
TXCLK and RXCLK signals. When NACK becomes before being required to provide a response. To provide
valid, RXSYMO is low creating a start bit for the enough time for the PLL to lock up, the MC68194 delays
response byte. NACK is held for 9 clock periods with 16.5to 17 clock periods before entering station management
RXSYMO low (start bit plus 8 ZERO data bits). NACK mode (SMIND* = 0) after the station management mode is
is held for one additional clock with RXSYMO high. This selected (SMREQ* = 0). Refer to Figure 8-3 for the timing
is the stop bit and mark the end of the SMDATA response diagram. During this delay, the MAC mode SILENCE
byte. 12.5 or 13 clock periods after receiving the response will be present on the RXSYMX pins.
SMDATA command the NACK response is removed. Users must be aware that when first requesting
In management mode, RXCLK is always locked to management mode there will be this added delay before the
TXCLK. These clocks may be in phase or180t of phase = mode is entered and a response is available. If a management
as discussed above. This uncertainty exists because theommand is sent along with the station management mode
clock recovery PLL can lock to either phase of the local request (SMREQ* = 0) and held on the TXSYMX pins until
clock. The response delays relative to TXCLK may the CBM enters station management mode, the proper
therefore differ by 1/2 clock period. The MC68194 must response will be available on the RXSYMX pins
leave management mode, enter MAC mode, and return tammediately except in the case of SMDATA commands.
management mode for a phase change to occur. The relativ8MDATA commands must not be requested on the
phase of the two clocks will not change while in TXSYMX pins until after SMIND* indicates that station
management mode. management mode has been entered.
Because the clock recovery PLL requires a training period
when first entering management mode, the PLL must have
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TXCLK I | I | I | I | I | I | I |
TXSYMx x VALID COMMAND X

RXCLK(l)IlIlIlIlIlIlIl
IN PHASE

RESPONSE (1) VALID RESPONSE
RXSYMx X SPONS X
RXCLK (2) | ‘_l ‘_l I_l ‘_l ‘_l ‘_l I_
OUT OF PHASE
RESPONSE (2)
VALID RESPONSE
RXSYMx X SPONS X
Figure 8-1. Parallel Command Response Time
TXCLK nJuuuuuyuuuyuuuuuuuts
TXSYMx —_X X
RXCLK (1) VALID SMDATA COMMAND
IN PHASE
RESPONSE (1) X X
RXSYMx VALID SMDATA RESPONSE
8 ZERO DATABITS
START STOP
BIT BIT
RXCLK (2)
outorpHase LML
RESPONSE (2) X X
RXSYMx VALID SMDATA RESPONSE
8 ZERO DATA BITS
START STOP
BIT BIT

Figure 8-2. SMDATA Command Response Time

SMREQ* —\ P —
RXCLK (1)

N N N NN g NNy N N NN N N gy Ny NpNgig N il
SMIND* (1) ./
RXCK@) e
OUT OF PHASE

SMIND* (2) e/

Figure 8-3. Station Management Request
Response Time
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SECTION 9

MC68194 CARRIER BAND MODEM

ELECTRICAL SPECIFICATIONS

MAXIMUM RATINGS (Limits Beyond Which Device Life May Be Impaired)

Characteristic Symbol Value Unit
Supply Voltage Vce 0to+7.0 Vdc
TTL Input Voltage VIN 0to+5.5 Vdc
TTL Output Voltage (Applied to output HIGH) VouT Oto +5.5 Vdc
ECL Output Source Current lout 50 mAdc
Storage Temperature Tstg -55to0 +165 °C
Cerquad
Junction Temperature T 165 °C
Cerquad
GUARANTEED OPERATING RANGES
Value
Characteristic Symbol Min Typ Max Unit
Supply Voltage Vce 4.75 5.0 5.25 Vdc
Operating Temperature (Cerquad in still air) TA 0 25 70 °C
DC ELECTRICAL CHARACTERISTICS
Limits
Characteristic Symbol Min | Typ | Max Unit Test Conditions
TTL INPUTS (TXSYMO-TXSYM2, SMREQ*, RESET, EOTDIS)*
(Ta = 0-70°C, Vcc = 5.0 Vdec £5%)
Input HIGH Voltage VIH 2.0 Vdc
Input LOW Voltage VL 0.8 Vdc
Input HIGH Current IIH 20 HA Vce = MAX, VN = 2.7 Vdc
Input LOW Current L -0.7 mA Vce = MAX, VN = 0.4 Vdc
TAII TTL inputs include a 15 k—ohm pullup resistor to V.
TTL OUTPUTS (TXCLK, RXSYMO-RXSYM2, SMIND*, RXCLK, JAB)
(Ta =0-70°C, Ve = 5.0 Vdc +5%)
Output HIGH Voltage VOH 2.7 Vdc Vce = MIN, Ioy = MAX
Output LOW Voltage VoL 0.5 Vdc Vce = MIN, gL = MAX
Output HIGH Current IoH -0.4 mA
Output LOW Current loL 8.0 mA
ECL OUTPUTS (TXOUT, TXOUT*)
(Ta = 25°C, Ve = 5.0 vdc)
Output HIGH Voltage VOH 4.10 Vdc Rpulldown = 220 Q
Output LOW Voltage VoL 3.28 Vdc Rpulldown = 220 Q
OPEN COLLECTOR OUTPUT (TXDIS)
(Ta = 25°C, Ve = 5.0 vde)
Output LOW Current loL 450 550 HA VoL =3.0vdc
Output HIGH Leakage Current loH 50 pA VoH = 5.0 Vdc
RECEIVER (SINGLE-ENDED OPERATION)
GAIN Output Voltage HIGH GVOH 4.2 Vdc loH =5.0 mA
GAIN Output Voltage LOW GvoL 3.6 Vdc loL =5.0mA
Input Signal (for limiting) RVIN +17 dBmV | GAIN output = 600 mV
Detected Threshold Vihres +18 dBmV | RTHRES =120kQto Vcc
PHASE DETECTOR OUTPUTS (UP*, DOWN*)
Phase Detector Output Voltage HIGH PDvOH 4.0 Vdc lonq =10 mA
Phase Detector Output Voltage LOW PDvoL 3.3 Vdc loL =10 mA
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DC ELECTRICAL CHARACTERISTICS (cont.)- OTHER PARAMETERS — (Ta = 25°C, Vg = 5.0 Vdc)
POWER SUPPLY DRAIN CURRENT

Limits
Characteristic Symbol Min Typ Max Unit Test Conditions

Power Supply Drain Current Icc 220 270 mA No outputs loaded, TTL inputs

open.
VCM

VCM Oscillator Fosc1 40 MHz Cycm = 24 pF, RXCLK = 5.0 MHz,
VCX =3.6 Vdc

Frequency Fosc2 20 MHz Cycm = 68 pF, RXCLK = 10 MHz,
VCX =3.6 Vdc

VCM Tuning Ratio TR 4.0

VCX Tuning Range Vex 2.6 4.6 Vdc

Vex
ONE-SHOT

SET-PW Output Voltage HIGH PWyvOH 4.2 Vdc loq =5.0mA

SET-PW Output Voltage LOW PWyvoL 3.6 Vdc loL =5.0mA

Timing Current IT 0.8 4.0 mA

Internal Resistor Rint 300 Ohms

Timing Reference Voltage Vref 12 1.3 14 Vdc IT=0.8mA

(measured at RPW pin)

External Timing Resistor REXT 15 kQ For 5.0 Mb/s data rate.

External Timing Capacitor CEXT 33 pF For 5.0 Mb/s data rate.

JABBER TIMER

RC Threshold High JABy/IH 4.25 Vdc IIN = 5.0 pA Max

RC Output VoL JAByOL 0.4 Vdc loL =10 mA

Jabber Resistor RJAB 120 125 kQ For 0.5 sec timing

Jabber Capacitor CiaB 2.2 uF For 0.5 sec timing

CRYSTAL OSCILLATOR
Input HIGH Voltage VIH 3.0 Vdc XTAL1 & XTAL?2 tied together
Input LOW Voltage VL 2.0 Vdc XTAL1 & XTAL?2 tied together
AC ELECTRICAL CHARACTERISTICSTT
(Ta =0-70°C, Vcc = 5.0 Vdc +5%)
Limits
Characteristic Symbol Min Typ Max Unit Test Conditions

TXCLK Period tTXperiod 180 200 220 @ 5.0 MHz, Figure 9-1A.

RXCLK Period tRXperiod 180 200 220 @ 5.0 MHz, PLL locked to TXCLK,
Figure 9-1B.

TTL Rise/Fall Time TTL+ 4.0 ns Figure 9-1A.

TXSYMX, SMREQ* Setup Time tsetup 15 25 ns Figure 9-1A.

(to TXCLK)

TXSYMX, SMREQ* Hold Time thold -9.0 0 ns Figure 9-1A.

(to TXCLK)

RXSYMX, SMIND* Delay Time tRXSYM delay 0 25 5.0 ns Figure 9-1B.

(to RXCLK)

XTAL1,2 to TXCLK Delay tTXCLK delay 18 ns Figure 9-1C. XTAL1 and XTAL2 tied
together and driven with external
source.

TXOUT, TXOUT* Rise/Fall Time tTTXOUT + 15 ns Rpulldown = 500 Q

UP*, DOWN* Rise/Fall Time tPD + 15 ns Rpulldown = 500 Q

TXDIS Rise/Fall Time tTXDIS + 35 ns 2.0 kQ pullup to Vcc. Do not use
Figure 9-2 test load.

11 See Figure 9-2 for AC test load.
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RXSYMO-RXSYM2,
SMREQ*

tsetup —>]  thold 4—‘ tTL- ’<* 7L+

e ITX perio

(A) TXSYMX, SMREQ* Setup and Hold Timing to TXCLK

RXSYMO-RXSYM2,

SMIND* L5V

(RXSYM delay

RXCLK

IRX perio

(B) RXSYMX, SMIND* Delay Timing to RXCLK

XTAL1, XTAL2

15V
TXCLK \

(C) TXCLK Delay Timing to XTAL1, XTAL2

Figure 9—-1. AC Test Waveforms

CBM O TEST POINT

INCLUDES JIG AND PROBE
CAPACITANCE

15 pF % 500 Q

Figure 9-2. TTL, TXOUT, TXOUT*, Up* & Down* AC Test Load
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Figure 9-3. One Shot Pulse Width versus Rext/Cext
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Figure 9—4. VCM Frequency versus Control Voltage
(Vcc =5.0 Vdc & C =68 pF)
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Figure 9-5. VCM Frequency versus Capacitance Figure 9-6. Detected Threshold versus
Threshold Resistor
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Figure 9—7. Jabber Time Constant versus Capacitance
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CHAPTER 5
Ordering Information
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MECL Family
Device Nomenclatures

MECL 10K, MECL 10H/100H

MC WWW XXX YY

I Package Type
« P for Plastic
« L for Ceramic
¢ FN for PLCC

ON Semiconductor
Circuit Identifier

Temperature Range
* 10 = 10K (-30 to +85°C)
* 10H = 10H (0 to +75°C) Function Type
* 100H = 100K Compatible (0 to +85°C)

MECL 1l

MC XXXX Y
I Package Type

e P for Plastic

e L for Ceramic

e D for Narrow SOIC
e FN for PLCC

ON Semiconductor
Circuit Identifier

Function Type
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Case Outlines

A letter suffix to the MECL logic function part number is used to specify the package style (see drawings below).
See appropriate selector guide for specific packaging available for a given device type.

8-Pin Package

SO-8
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751-05
ISSUE M

NOTES:

. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.

DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

[N

LN

Eal

41X P

[@] 0250010®] B @]

o

MILLIMETERS INCHES
MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.196
380 | 4.00 | 0150 | 0.157
135 175 | 0.054 | 0.068
0.35 0.49 | 0.014 | 0.019
0.40 125 | 0.016 | 0.049
127BSC 0.050 BSC
0.18 0.25 | 0.007 | 0.009
0.10 0.25 | 0.004 | 0.009
0° 7° 0° 7°
5.80 6.20 | 0.229 | 0.244
0.25 0.50 | 0.010 | 0.019

Rx45° _,/ FL
Lﬁi u%‘i%
J

[@] 025 (0.010 ®|T| B ®[AQ]

;u-ugxuo-ncom>|§

14-Pin Packages

CDIP-14
L SUFFIX
CERAMIC PACKAGE
CASE 632-08
ISSUE Y

NOTES:

. DIMENSIONING AND TOLERANCING PER ANSI

14 8 Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.

. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

. DIMESNION F MAY NARROW TO 0.76 (0.030)

LA LA LTI LA RT LA RS WHERE THE LEAD ENTERS THE CERAMIC

C— Iq— L —> BODY.

-

w N

[iN
~
~

INCHES MILLIMETERS
MIN | MAX | MIN | MAX
0.750 | 0.785 | 19.05 | 19.94
0.245 | 0.280 | 6.23 | 7.41
0.155 | 0.200 | 394 | 508
0015 | 0.020 | 039 | 050
0055 | 0.065 | 140 | 165

0.100 BSC 2.54 BSC
0008 | 0.015| 021 ] 038
0125 0170 | 318 | 431

0.300 BSC 7.62 BSC

0° [ 15° 0° [ 15°
0.020 | 0.040 | 051 1.01

| /, \

SEATING \\

PLANE —f

[©]0250010) @[] AG®] [©]0250010)®[T[ B O |

F

zzv—xc_.o-noom)>|§
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14-Pin Packages (continued)

PDIP-14
P SUFFIX
PLASTIC PACKAGE
CASE 646-06
ISSUE L

NNV R
14 8

B

9 |

1 7

Y v Y vy yyw

A
—> F ’47 LT
[ \ A
] f )
=N ;
SEATING - K
H G —>“<— D PLANE M
16-Pin Packages
CDIP-16
L SUFFIX
CERAMIC DIP PACKAGE
CASE 620-10

ISSUE V

. Al ,

. |
16 9
[—B-]
1 8
C— <—— | —>

T

SEATING
PLANE

N

<—J 16PL

|9[0250010)®@[T[B O]

| [0250.010)®[T[ A ©|
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NOTES:
1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM

MATERIAL CONDITION.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.
4. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS
DIM [ MIN | MAX | MIN | MAX
A | 0.715 | 0.770 | 18.16 | 1956
B_| 0240 | 0260 | 6.10 | 660
C | 0145 0.185| 369 | 469
D | 0015 | 0021 038 | 053
F | 0040 | 0070 | 102 | 1.78
G 0.100 BSC 254 BSC
H | 0052 [ 0095 132 | 241
J | 0008 | 0015 020 | 038
K | 0415 | 0.135| 292 | 343
L 0.300BSC 7.62BSC
M 0° | 10°] 0° ] 10°
N | 0015 | 0039 | 0.39 | 10T
NOTES:
1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
4. DIMENSION F MAY NARROW TO 0.76 (0.030)
WHERE THE LEAD ENTERS THE CERAMIC
BODY.
INCHES MILLIMETERS
| DIM| MIN | MAX | MIN | MAX
A | 0750 | 0785 | 19.05 | 19.93
B | 0240 [ 0295 | 6.10 | 749
c| —TJo20| — [ 508
D | 0015 [ 0020 | 039 | 050
E 0.050 BSC 1.27 BSC
F | 0055 [ 0065 | 140 [ 165
G | 0100BSC 2.54 BSC
H | 0008 [ 0015 021 ] 038
K | 0125 [ 0170 | 318 | 431
L 0.300BSC 7.62 BSC
M 0°] 15° 0°] 15°
N | 0020 [ 0040 [ 051 [ 101




16-Pin Packages (continued)

A

MM

=A]

[l Wk ks W

16

le— g —>

- SEATING

PLANE

D 16 PL

Lk

[@]0250010@[T[A @]

@) 8
Hjl_ lIl:H_H_H_H_H
G

HAAHAHHAA

8 PL

[]0250010)@ [ B O

o el
- Rx450/

s
J

Y
Y

|[0250010®@|T[B ®[AB|
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1

2.
3.

PDIP-16
P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08
ISSUE R
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
L —» A | 0740 | 0.770 | 18.80 | 19.55
B | 0.250 | 0.270 6.35 6.85
[ 0.145 | 0.175 3.69 4.44
D | 0015 | 0.021 0.39 0.53
SEATING \ F | 0.040 0.70 1.02 177
PLANE G 0.100 BSC 254 BSC
\1 H 0.050 BSC 1.27BSC
>l M J | 0008 | 0.015 021 0.38
J K | 0110 | 0.130 2.80 3.30
L | 0295 | 0.305 7.50 7.74
M 0° 10° 0° 10°
S | 0.020 | 0.040 0.51 1.01
SO-16
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751B-05
ISSUE J
_ NOTES:

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A 9.80 | 10.00 | 0.386 | 0.393
B 3.80 400 | 0.150 | 0.157
C 135 175 | 0.054 | 0.068
D 0.35 0.49 | 0.014 | 0.019
F 0.40 125 | 0.016 | 0.049
G 1.27BSC 0.050 BSC
J 0.19 0.25 | 0.008 | 0.009
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0229 | 0.244
R 0.25 0.50 | 0.010 | 0.019




20-Pin Packages

SEATING
PLANE

sug

DOAA_ _ _(\g

s

v —

< A >

—> |« F

gl K7

SEATING
PLANE

£ e ey ey iy ey
20 1n

T T LT LT

CDIP-20
L SUFFIX
CERAMIC DIP PACKAGE
CASE 732-03
ISSUE E

NOTES:

-

sl

w

PDIP-20
P SUFFIX
PLASTIC DIP PACKAGE
CASE 738-03
ISSUE E

le— | —>

D 20pPL

1
1O 10 _i
y

\
K / \

\/M

S~

—><—J 20PL

. LEADS WITHIN 0.010 DIAMETER, TRUE

POSITION AT SEATING PLANE, AT MAXIMUM
MATERIAL CONDITION.

DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

DIMENSIONS A AND B INCLUDE MENISCUS.

[@]0.250010@][T[A @]

[@]0.250010@][T][B @]

INCHES

| DM| MIN | MAX

A | 0940 [ 0.990

B [ 0.260 | 0.205

C | 0150 | 0200

D | 0015 | 0.022

F | 0055 [ 0.065

G 0.100 BSC

H [ 0020 [ 0.050

J [ 0008 | 0.012

K [ 0125 [ 0.160

L 0.300 BSC

M 0° [ 15°

N [ 0010 [ 0.040

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

4. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

INCHES MILLIMETERS
| DM MIN | MAX | MIN | MAX
A | 1010 | 1070 | 2566 | 2747
B | 0240 | 0260 | 610 | 660
C | 0150 [ 0180 | 381 | 457
D | 0015 | 0022 | 039 | 055
E 0050 BSC 1.27BSC
F [ 0050 [0070 | 127 [ 177
G 0.100 BSC 254 BSC
J | 0008 [ 0015 | 021 038
K [ 0110 [ 0140 [ 280 [ 355
L 0.300 BSC 7.62BSC
M 0°[ 15° 0°] 15°
N [ 0020 [ 0040 [ 051 [ 101
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20-Pin Packages (continued)

PLCC-20
FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 775-02
ISSUE C

— B[@]0.007 0.180@ [T[LMO [N O]

—-‘ /YBRK — u #0007 0180®[ T[L-MO [N O]
—Onnon D L ‘%__ﬂ,, i
-0 i V=
L ; ; z
} 0 - f w
i h i
5 _
0N P “»ix — 1|9 [0010 02500 [ T[LMO [N O]
-V VIEW D-D
~ >—A [$]0007 0.180®[ T LMO NG
AN 7z
l R [€]0007 0180@ | T[L-MO [N O] H [& o007 080®] 7] N O NG|
f = Y y
c 1 j K1

=

E

BN ¥ [=T0.004(0.200) K

Hd LY B E—

V|JEW ST PLANE —>I L— F []0.007 0180@[T[L-MO [N B)]
Gl VIEW S

| [0.010 02500 T[ L-MO NG|

NOTES:

DATUMS -L-, -M-, AND -N- DETERMINED
WHERE TOP OF LEAD SHOULDER EXITS PLASTIC
BODY AT MOLD PARTING LINE.

DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM —T—, SEATING PLANE.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.385 | 0.395 9.78 | 10.03
0.385 | 0.395 9.78 | 10.03
0.165 | 0.180 4.20 4.57

=

N

3. DIMENSIONS R AND U DO NOT INCLUDE MOLD 0.090 | 0.110 2.29 2.79
FLASH. ALLOWABLE MOLD FLASH IS 0.010 (0.250) 0.013 | 0.019 0.33 0.48
PER SIDE. 0.050 BSC 1.27BSC

4. DIMENSIONING AND TOLERANCING PER ANSI 0.026 | 0.032 0.66 0.81
Y14.5M, 1982. 0.020 — 0.51 —

5. CONTROLLING DIMENSION: INCH. 0.025 — 0.64 __

6. THE PACKAGE TOP MAY BE SMALLER THAN THE

0.350 | 0.356 8.89 9.04
0.350 | 0.356 8.89 9.04
0.042 | 0.048 1.07 121
0.042 | 0.048 1.07 121
0.042 | 0.056 1.07 1.42
— | 0.020 — 0.50
2° 10° 2° 10°
0.310 | 0.330 7.88 8.38
0.040 — 1.02 —

PACKAGE BOTTOM BY UP TO 0.012 (0.300).
DIMENSIONS R AND U ARE DETERMINED AT THE
OUTERMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP
AND BOTTOM OF THE PLASTIC BODY.
DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037 (0.940).
THE DAMBAR INTRUSION(S) SHALL NOT CAUSE
THE H DIMENSION TO BE SMALLER THAN 0.025
(0.635).

~

§8N<XE<C;UXL-IOT|ITIOW>|§
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24-Pin Packages

CDIP-24
L SUFFIX
CERAMIC DIP PACKAGE
CASE 758-02
ISSUE A

—B [ L P
-

o

“A—
"1
_L | ©
B e
G
F
D 24 pL
|]025(0.010®| T A @)
PDIP-24
P SUFFIX
PLASTIC DIP PACKAGE
CASE 724-03
ISSUE D
A |
“A—
24 13
©
L—

rC

=

SEATING
PLANE

T

n

D 24pPL

T \-o

N-

'K
L

|| 0.250.0100®@ [T B @|

|| 0.250.010) @[ T[ A @|
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 1240 | 1.285 | 3150 | 32.64
B | 0.285 | 0.305 7.24 7.75
C | 0.160 | 0.200 4.07 5.08
D | 0015 | 0.021 0.38 0.53
F | 0.045 | 0.062 114 157
G 0.100 BSC 2.54 BSC
J | 0.008 | 0.013 0.20 0.33
K | 0.100 | 0.165 2.54 4.19
L | 0300 | 0310 7.62 7.87
N | 0.020 | 0.050 0.51 127
P | 0.360 | 0.400 9.14 | 10.16
NOTES:

N

w

Eal

CHAMFERED CONTOUR OPTIONAL.

DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS

| DIM[ MIN [ MAX [ MIN [ MAX

A | 1.230 | 1.265 | 3125 | 3213

B | 0250 | 0270 | 635 | 6.85

C | 0145 [ 0175 | 369 | 444

D | 0015 | 0020 | 038 | 051

E 0.050 BSC 1.27BSC

F [ 0040 [ 0060 | 102 152

G 0.100 BSC 254 BSC

J [ 0007 [0012 ] 018 | 030

K | 0110 [ 0140 [ 280 [ 355

L 0300 BSC 7.62 BSC

M 0°] 1s° 0° [ 15°

N | 0020 [ 0040 [ 051 [ 1.01




28-Pin Package

PLCC-28
FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 776-02
ISSUE D
— B[]0007 0180 @[ T[ LMO [N G|
Y BRK
—> , u[@]00r018)@[T[LHO [N G
nOoNnOonnn Dt == -
0
Z
il
il
0
il
il
1y
O g W D<_ n ﬁ__
= 5 Xl —G1[4] 0010 02503 [ T[ LMO [N )]
V <
28 1
VIEW D-D
|
A 0.007 (0.180 T| L-M N
~ [&]0007 0120 @[ T[LMO[N O H (=] @] 0.007 0.180 @[ T] L-MO [N ®)]
0007 0.180)®[T[ L-MO [N ®)]
= R[]
= NV
1 1 rd + Kl
I E
—>| |<— A t A A\ 0,004 (0.100)
| G | J —T— SEATING K
| PLANE —f—_,l _I._
0.007 (0.180)® | T| L-M® | N ®
k< Gl > VIEW S F [©]0007 0180 @ || NG
[ ] 0,010 0.2500 | T[ L-MO [N )| VIEW S
NOTES:
INCHES MILLIMETERS
1. DATUMS ~L-, -M-, AND -N- DETERMINED
WHERE TOP OF LEAD SHOULDER EXITS |DIM{ MIN 1 MAX | MIN | MAX
PLASTIC BODY AT MOLD PARTING LINE. A | 0485 | 0495 | 1232 | 1257
2. DIMENSION G1, TRUE POSITION TO BE B | 0485 | 0495 | 1232 | 12.57
MEASURED AT DATUM ~T—, SEATING PLANE. C | 0165 [ 0180 [ 420 | 457
3. DIMENSIONS R AND U DO NOT INCLUDE E | 0090 | 0110 | 229 | 279
MOLD FLASH. ALLOWABLE MOLD FLASH IS F | 0013 | 0019 | 033 | 048
0.010 (0.250) PER SIDE. G | 0.050BSC 1.27 BSC
4. DIMENSIONING AND TOLERANCING PER H | 002 | 0032 | 066 | 0.8L
ANSI Y14.5M, 1982. J | 0.020 — 0.51 —
5. CONTROLLING DIMENSION: INCH. K 10025 | — | o064 | —
6. THE PACKAGE TOP MAY BE SMALLER THAN R 0450 | 0ass | 1143 | 1ise
THE PACKAGE BOTTOM BY UP TO 0.012 U T 0450 106 | itas | ires
(0.300). DIMENSIONS R AND U ARE v To0a2 oo | 107 121
DETERMINED AT THE OUTERMOST w00 Toos T Lor T a1
EXTREMES OF THE PLASTIC BODY : : : :
EXCLUSIVE OF MOLD FLASH, TIE BAR X | 0.042 | 0.056 | 107 | 142
BURRS, GATE BURRS AND INTERLEAD Y — 10020 | — | 050
FLASH, BUT INCLUDING ANY MISMATCH z 2°| 10° 2°| 10°
BETWEEN THE TOP AND BOTTOM OF THE Gl | 0410 | 0430 | 1042 | 1092
PLASTIC BODY. Kil o040 [ — | 102 ] —

~

DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037
(0.940). THE DAMBAR INTRUSION(S) SHALL
NOT CAUSE THE H DIMENSION TO BE
SMALLER THAN 0.025 (0.635).
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52-Pin Package

FJ SUFFIX

J-LEAD CERQUAD PACKAGE

CASE 778B-01
ISSUE O

OO0O00O00O00O0000000

(] 0510020@[T[AG[BO)]

OO0O0O0O0O00000000

OoOooooooooooog

O0o0o0o0o0o00o0o0ood
P

|9] 0510020®@[T[A®[BO]-

K
¥

H
A

—

D 52 pL

A 0.15(0.006)

—T—| SEATING
PLANE

(7]
/

| ] 0180007 @[ T[A®]BO)|

http://onsemi.com
469

NOTES:

1

w N

~

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION R AND N DO NOT INCLUDE GLASS

PROTRUSION. GLASS PROTRUSION TO BE 0.25
(0.010) MAXIMUM.

. ALL DIMENSIONS AND TOLERANCES INCLUDE

LEAD TRIM OFFSET AND LEAD FINISH.

INCHES MILLIMETERS
MIN MAX MIN | MAX
0.785 | 0.795 | 19.94 | 20.19

0.785 | 0.795 | 19.94 | 20.19

0.165 | 0.200 4.20 5.08

0.017 | 0.021 0.44 0.53

0.026 | 0.032 0.67 0.81

0.050 BSC 1.27BSC

0.090 | 0.130 2.29 3.30

0.006 | 0.010 0.16 0.25

0.035 | 0.045 0.89 114

0.735 | 0.756 | 18.67 | 19.20

0.735 | 0.756 | 18.67 | 19.20

0.690 | 0.730 | 17.53 | 1854




ON SEMICONDUCTOR MAJOR WORLDWIDE SALES OFFICES

UNITED STATES

ALABAMA

Huntsville .................. (256)464-6800
CALIFORNIA

Irvine ...l (949)753-7360

SanJose ... (408)749-0510
COLORADO

Littleton .. .................. (303)256-5884
FLORIDA

Tampa . ... (813)286-6181
GEORGIA

Atlanta .................... (770)338-3810
ILLINOIS

Chicago ................... (847)413-2500
MASSACHUSETTS

BOStON ... (781)932-9700
MICHIGAN

Detroit .. ...oeeeeea (248)347-6800
MINNESOTA

Plymouth .................. (612)249-2360
NORTH CAROLINA

Raleigh .................... (919)870-4355
PENNSYLVANIA

Philadelphia/Horsham ....... (215)957-4100
TEXAS

Dallas ..................... (972)516-5100

CANADA

ONTARIO

ottawa .......ovvviveni.n. (613)226-3491
QUEBEC

Montreal ................... (514)333-3300

INTERNATIONAL

BRAZIL

SaoPaulo ............. 55(011)3030-5244
CHINA

Beijing ...........oL 86-10-65642288

Guangzhou .. .. 86—20-87537888

Shanghai ................ 86-21-63747668
FRANCE

Paris ...............oo 33134 635900
GERMANY

Munich ............. ... ..., 4989 92103-0
HONG KONG

HongKong ............... 852-2-610-6888
INDIA

Bangalore ................. 91-80-5598615
ISRAEL

TelAviv ...t 972-9-9522333
ITALY

Milan ... 39(02)82201
JAPAN

Tokyo ................... 81-3-5487-8345
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KOREA

Seoul ...
MALAYSIA

Penang ..................
MEXICO

Guadalajara ..............
PHILIPPINES

Manila ...................
PUERTO RICO

SanJuan ................
SINGAPORE

Singapore . ...............
SPAIN

Madrid . ..................

SWEDEN
Stockholm
TAIWAN
Taipei
THAILAND
Bangkok .................
UNITED KINGDOM
Aylesbury ...............

INTERNATIONAL (continued)

82-2-3440-7200
.. 60(4)228-2514
.. 52(36)78-0750
. (63)2 8078455
.. (787)641-4100
.... (65)4818188

.. 34(1)457-8204
.. 34(1)457-8254

.. 46(8)734-8800
886(2)27058000
.. 66(2)254-4910

441 (296)395252



ON SEMICONDUCTOR STANDARD DOCUMENT TYPE DEFINITIONS

REFERENCE MANUAL

A Reference Manual is a publication that contains a comprehensive system or device—specific description of the struntti@and fu
(operation) of a particular part/system; used overwhelmingly to describe the functionality of a microprocessor, microaorsatier
other sub—micron sized device. Procedural information in a Reference Manual is limited to less than 40 percent (usuas).much le

USER'’'S GUIDE

A User’s Guide contains procedural, task—oriented instructions for using or running a device or product. A User’s Guidendiffers
a Reference Manual in the following respects:
* Majority of information (> 60%) is procedural, not functional, in nature
* Volume of information is typically less than for Reference Manuals
* Usually written more in active voice, using second—person singular (you) than is found in Reference Manuals
* May contain photographs and detailed line drawings rather than simple illustrations that are often found in Reference Manuals

POCKET GUIDE

A Pocket Guide is a pocket—sized document that contains technical reference information. Types of information commonly found in
pocket guides include block diagrams, pinouts, alphabetized instruction set, alphabetized registers, alphabetized teimdepmaend/
their products, etc.

ADDENDUM

A documentation Addendum is a supplemental publication that contains missing information or replaces preliminary infoth@tion in
primary publication it supports. Individual addendum items are published cumulatively. Addendums end with the next rekision of
primary document.

APPLICATION NOTE

An Application Note is a document that contains real-world application information about how a specific ON Semiconductor
device/product is used with other ON Semiconductor or vendor parts/software to address a particular technical issuer Baftwaired/
must already exist and be available.

A document called “Application—Specific Information” is not the same as an Application Note.

SELECTOR GUIDE

A Selector Guide is a tri—fold (or larger) document published on a regular basis (usually quarterly) by many, if notaal, dhas
contains key line—item, device—specific information for particular product families. Some Selector Guides are publishefdimabok
and contain previously published information.

PRODUCT PREVIEW

A Product Preview is a summary document for a product/device under consideration or in the early stages of developméuattThe Pro
Preview exists only until an “Advance Information” document is published that replaces it. The Product Preview is oftethe$iest as
section or chapter in a corresponding reference manual. The Product Preview displays the following disclaimer at thehmftesn of
page: “ON Semiconductor reserves the right to change or discontinue this product without notice.”

ADVANCE INFORMATION

The Advance Information document is for a device that is NOT fully MC—qualified. The Advance Information document is replaced
with the Technical Data document once the device/part becomes fully MC—qualified. The Advance Information document displays the
following disclaimer at the bottom of the first page: “This document contains information on a new product. Specificaitidmsraatibn
herein are subject to change without notice.”

TECHNICAL DATA

The Technical Data document is for a product/device that is in full production (i.e., fully released). It replaces thel Afdvaration
document and represents a part that is M, X, XC, or MC qualified. The Technical Data document is virtually the same ddbement as
Product Preview and the Advance Information document with the exception that it provides information that is unavailatddidfor a
in the early phases of development (such as complete parametric characterization data). The Technical Data documendris also a m
comprehensive document that either of its earlier incarnations. This document displays no disclaimer, and while it mayale infor
referred to as a “data sheet,” it is not labeled as such.

ENGINEERING BULLETIN

An Engineering Bulletin is a writeup that typically focuses on a single specific solution for a particular engineeringuonpiegissue
involving one or several devices.
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ON Semiconductor and a.oare trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further
notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does
SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or
authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other
application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC
products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal
injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of

the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

NORTH AMERICA Literature Fulfillment:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: ONlit@hibbertco.com
Fax Response Line: 303-675-2167 or 800-344-3810 Toll Free USA/Canada

N. American Technical Support: 800-282-9855 Toll Free USA/Canada

EUROPE: LDC for ON Semiconductor - European Support
German Phone: (+1) 303-308-7140 (M-F 1:00pm to 5:00pm Munich Time)
Email: ONlit-german@hibbertco.com
French Phone: (+1) 303-308-7141 (M-F 1:00pm to 5:00pm Toulouse Time)
Email: ONlit-french@hibbertco.com
English Phone: (+1) 303-308-7142 (M-F 12:00pm to 5:00pm UK Time)
Email: ONlit@hibbertco.com

EUROPEAN TOLL-FREE ACCESS*: 00-800-4422-3781
*Available from Germany, France, ltaly, England, Ireland

CENTRAL/SOUTH AMERICA:
Spanish Phone: 303-308-7143 (Mon-Fri 8:00am to 5:00pm MST)
Email: ONlit-spanish@hibbertco.com

ASIA/PACIFIC: LDC for ON Semiconductor - Asia Support
Phone: 303-675-2121 (T-F 9:00am to 1:00pm Hong Kong Time)
Toll Free from Hong Kong & Singapore:
001-800-4422-3781
Email: ONlit-asia@hibbertco.com

JAPAN: ON Semiconductor, Japan Customer Focus Center
4-32-1 Nishi-Gotanda, Shinagawa-ku, Tokyo, Japan 141-8549
Phone: 81-3-5740-2745
Email: r14525@onsemi.com

ON Semiconductor Website: http://onsemi.com

For additional information, please contact your local Sales
Representative
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