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SUPPLEMENTARY
INFORMATION

AC parameters for the following 13 devices have been improved since this
book was prepared for printing. These parameters should therefore be read
in place of those printed in the main text of the book.
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MECL 10KH AC PARAMETERS

SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-9

MC10H100 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+-— 9 0.75 1.60 0.80 1.50 0.90 1.70 ns
t—+ 9 0.60 1.60 0.65 1.50 0.70 1.70 ns
t+— All others 0.55 1.20 0.60 1.25 0.70 1.35 ns
t—+ All others 0.40 1.15 0.40 1.15 0.50 1.20 ns
Rise & Fall Time tr, tf
t+, t— 9 0.50 1.75 0.50 1.80 0.55 1.95 ns
t+, t— All others 0.60 1.45 0.65 1.50 0.70 1.60 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-10
MC10H101 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 4,7,10,13 0.50 1.45 0.50 1.50 0.50 1.55 ns
t—— 4,7,10,13 0.50 1.40 0.50 1.40 0.50 1.45 ns
t+-— 4,7,1013 0.50 1.40 0.50 1.45 0.50 1.55 ns
t—+ 4,7,10,13 0.50 1.35 0.50 1.40 0.50 1.40 ns
t++ 12 0.50 1.60 0.50 1.50 0.50 1.70 ns
t—— 12 0.50 1.60 0.50 1.50 0.50 1.70 ns
t+-— 12 0.50 1.50 0.50 1.50 0.50 1.70 ns
t—+ 12 0.50 1.50 0.50 1.50 0.50 1.55 ns
Rise & Fall Time tr, tf
t+, t— 4,7,1013 0.50 1.65 0.50 1.70 0.50 1.80 ns
t+, t— 12 r 0.50 2.10 0.50 2.00 0.50 2.10 ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-10

) MC10H102 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+— 0.40 1.20 0.50 1.256 0.45 1.40 ns
t—+ 0.40 1.15 0.40 1.15 0.40 1.20 ns
t++ 0.40 1.25 0.50 1.25 0.55 1.35 ns
t—— 0.40 1.25 0.40 1.15 0.40 1.25 ns
Rise & Fall Time tr, tf
t+, t— 0.50 1.45 0.50 1.50 0.55 1.60 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-10
MC10H105 . 0 Deg.C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units

Propagation Delay | tpd

t+— 0.45 1.20 0.45 1.20 0.45 1.30
t—+ 0.40 1.10 0.40 1.15 0.40 1.20
t++ 0.45 1.10 0.45 1.15 0.45 1.20
t—— 0.40 1.05 0.40 1.05 0.40 1.156

Rise & Fall Time tr, tf
t+, t— 0.50 1.40 0.50 1.40 0.50 1.50

ns
ns
ns
ns

ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-13

MC10H106 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+-— 0.55 1.25 0.55 1.50 0.65 1.50 ns
t—+ 0.45 1.25 0.45 1.50 0.50 1.30 ns
Rise & Fall Time tr, tf
t+, t— 0.50 1.50 0.50 1.50 0.55 1.50 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-15
MC10H107 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 4,9,14 0.40 1.40 0.40 1.40 0.45 1.40 ns
t—— 49,14 0.40 1.40 0.40 1.40 0.40 1.40 ns
t+— 49,14 0.40 1.40 040 | 140 0.45 1.40 ns
t—+ 49,14 0.40 1.40 0.40 1.40 0.40 1.40 ns
t++ 5,7,15 0.55 1.40 0.60 1.40 0.65 1.40 ns
t—— 5,7,15 0.45 1.40 0.50 1.40 0.50 1.40 ns
t+-— 5,7,15 0.45 1.40 0.50 1.40 0.50 1.40 ns
t—+ 5,7,15 0.40 1.40 0.40 1.40 0.50 1.40 ns
Rise & Fall Time tr, tf
t+,t— 0.50 1.40 0.50 1.40 0.50 1.40 ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-18

MC10H116 0 Deg. C +25 Deg. C +75 Deg. C
ACParameters Symbol . Pins Min Max Min Max Min Max Units
Propagation Delay | tpd :
t++ 4,912 0.45 1.05 0.45 1.05 0.45 1.05 ns
t—— 4,9,12 0.40 0.95 0.40 1.00 0.55 1.15 ns
t+-— 4,9,12 0.40 1.00 0.45 1.05 0.45 1.10 ns
t—+ 4,9,12 0.40 0.90 0.40 1.00 0.40 1.10 ns
t++ 5,10,13 0.40 1.00 0.45 1.05 0.45 1.05 ns
t—— 5,10,13 0.40 0.95 0.40 1.00 0.50 1.15 ns
t+-— 5,10,13 0.45 1.00 0.40 1.00 0.45 1.10 ns
t—+ 5,10,13 0.40 0.90 0.40 1.00 0.50 1.10 ns
Rise & Fall Time tr, tf
t+, t— 0.50 1.15 0.50 1.20 0.50 1.25 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-20
MC10H117 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min .| Max Units
Propagation Delay | tpd
t++ 4,5,12,13 0.55 1.15 0.60 1.15 0.50 1.30 ns
t—— 45,12,13 0.45 1.15 0.45 1.15 0.50 1.25 ns
t+- 4,512,13 0.60 1.25 0.65 1.25 0.60 1.35 ‘'ns
t—+ 4,5,12,13 0.50 1.20 0.50 1.20 0.55 1.25 ns
t++ 6,7,10,11 0.40 1.10 0.45 1.10 0.40 1.20 ns
t—— 6,7,10,11 0.40 0.95 0.40 0.95 0.40 1.00 ns
t+— 6,7,10,11 0.50 1.15 0.50 1.15 0.50 1.30 ns
t—+ 6,7,10,11 0.40 1.05 0.40 1.10 0.40 1.15 ns
t++ 9 0.50 1.10 0.55 1.15 0.50 1.26 ns
t—— 9 0.40 1.00 0.40 1.00 0.40 1.05 ns
t+— 9 0.55 1.25 0.60 1.25 0.60 1.40 ns
t—+ 9 0.45 1.10 0.40 1.10 0.40 1.15 ns
Rise & Fall Time tr, tf )
t+, t— 0.50 1.35 0.50 1.35 0.50 1.40 ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-21

MC10H119 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 10 1.00 2.15 1.05 2.25 1.15 2.35 ns
t—— 10 0.75 1.95 0.75 2.00 0.80 2.10 ns
t++ xclud 10 1.00 1.95 1.10 2.00 1.25 | 215 ns
t—— xclud 10 1.00 1.90 1.00 1.95 1.10 2.05 ns
Rise & Fall Time tr, tf
t+,t— 0.95 1.80 1.00 1.80 1.05 1.90 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-21
MC10H121 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ xclud 10 0.65 1.70 0.75 1.70 0.70 1.80 ns
t—— xclud 10 0.70 1.70 0.75 1.80 0.80 1.80 ns
t+-— xclud 10 0.80 1.50 0.65 1.50 0.70 | 1.85 ns
t—+ xclud 10 0.55 1.50 0.60 1.60 0.70 1.70 ns
t++ 10 0.85 1.60 0.90 1.80 0.90 1.90 ns
t—— 10 0.55 1.40 0.55 1.40 0.65 1.50 ns
t+-— 10 0.75 1.60 0.80 1.60 0.85 1.70 ns
t—+ 10 0.45 1.30 0.45 1.30 0.55 1.40 ns
Rise & Fall Time tr, tf
t+,t— 2 0.60 1.70 0.65 1.70 0.70 1.70 ns
t+,t— 3 0.50 1.30 0.50 1.30 0.50 1.40 ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-22

MC10H123 0 Deg. C +25Deg.C | +75Deg.C
AC Parameters ' Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+-— 0.75 1.40 075 1.40 0.75 1.50 ns
t—+ 0.70 1.50 0.75 1.50 0.80 1.60 ns
Rise & Fall Time tr, tf
t+, t— 0.70 1.60 0.70 1.65 0.70 1.75 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-24
MC10H124 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min | Max Units

Propagation Delay | tpd

t++ 6 0.75 1.50 0.75 1.65 0.85 1.65
t—— 6 0.70 1.70 0.75 2.05 115 | 2.90
t+— 6 0.75 1.65 0.80 1.60 0.90 1.70
t—+ 6 0.75 1.70 0.75 2.05 1.15 2.95
t++ xclud 6 0.80 1.65 0.80 1.60 0.90 1.70
t—— xclud 6 0.565 1.65 0.55 2.00 0.85 2.70
t+— xclud 6 0.80 1.65 0.80 1.55 0.95 2.70
t—+ xclud 6 0.55 1.60 0.55 1.95 0.85 2.80

| Rise &Fall Time | tr,tf
tht— 050 | 130 | 050 | 130 | 050 | 1.35

ns
ns
ns
ns
ns
ns
ns
ns

ns




MECL 10KH AC PARAMETERS
.SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-48

MC10H160 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 3,5,7,10,12,14 1.35 2.80 1.40 2.90 1.55 3.20 ns
t—— 3,5,7,10,12,14 | 1.25 2.60 1.30 2.60 1.55 2.80 ns
t+— 3,5,7,10,12,14 | 1.40 2.65 1.45 2.70 1.70 2.95 ns
t—+ 3,5,7,10,12,14 | 1.15 2.70 1.20 2.80 1.35 3.00 ns
t++ 4,6,9,11,13,15 | 1.10 2.90 1.10 3.00 1.25 3.10 ns
t—— 4,6,9,11,13,15 | 1.15 2.45 1.20 2.50 1.45 2.65 ns
t+— 4,6,9,11,13,15 1.10 2.50 1.15 2.50 1.35 2.60 ns
t—+ 4,6,9,11,13,15 | 1.05 2.65 1.10 2.70 1.25 2.90 ns
Rise & Fall Time tr, tf
t+, t— 0.55 1.30 0.55 1.35 0.75 1.45 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-49
MC10H161 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 7,914 0.80 1.70 0.85 1.75 1.05 1.95 ns
t—— 7,914 0.60 1.50 0.65 1.50 0.70 1.55 ns
t+— 7,914 0.75 1.55 0.80 1.65 1.00 1.75 ns
t—+ 7.9,14 0.70 1.50 0.75 1.55 0.85 1.60 ns
t++ 2,15 1.15 2.00 1.25 2.10 1.40 2.30 ns
t—— 2,15 0.80 1.65 0.80 1.70 0.90 1.75 ns
Rise & Fall Time tr, tf
t+, t— 055 | 135 | 055 | 1.40 | 0.60 | 1.50 ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-63

MC10H174 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+-— 7.9 1.60 2.60 1.65 2.70 1.90 2.95 ns
t—— 7,9 1.15 2.25 1.20 2.30 1.30 2.45 ns
t++ Xn,Yn 1.15 1.95 1.20 2.00 1.30 2.20 ns
t—- Xn,Yn 0.90 1.70 0.90 1.75 1.00 1.85 ns
t+-— 14 0.60 1.30 0.60 1.35 0.50 1.45 ns
t—+ 14 0.45 1.45 0.45 1.45 0.50 1.50 ns
Rise & Fall Time tr, tf
t+,t— 0.50 1.30 0.50 1.35 0.50 1.45 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-83
MC10H210 0 Deg.C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t++ 0.75 1.65 0.80 1.50 0.90 1.70 ns
t—— 0.50 1.55 0.55 1.55 0.60 1.65 ns

Rise & Fall Time tr, tf
t+, t— 0.75 1.75 0.75 1.80 0.80 1.90

ns




MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2-83

MC10H211 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+— 0.80 1.60 0.85 1.50 1.00 1.70 ns
t—+ 0.75 1.60 0.75 1.50 0.80 1.65 ns
Rise & Fall Time tr, tf
t+,t— 0.95 1.95 0.90 2.00 0.95 2.20 ns
MECL 10KH AC PARAMETERS
SUPERSEDES AC PARAMETERS LISTED IN DL122 REV 2, PAGE 2.2
MC10H423 0 Deg. C +25 Deg. C +75 Deg. C
AC Parameters Symbol Pins Min Max Min Max Min Max Units
Propagation Delay | tpd
t+-— 4-6,9-14 0.70 1.35 0.75 1.40- | 0.80 1.50 ns
t—+ 4-6,9-14 0.70 1.35 0.75 1.50 0.85 1.60 ns
t+— 7 0.95 1.70 1.00 1.75 1.10 1.80 ns
t—+ 7 0.95 1.75 1.00 1.90 1.10 2.00 ns
Rise & Fall Time tr, tf
t+, t— 4-6,11-14 0.60 1.50 0.65 1.60 0.65 1.70 ns
t+,t— 7 0.55 1.75 0.55 1.80 0.60 2.00 ns
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GENERAL INFORMATION
SECTION 1 — HIGH-SPEED LOGICS

High speed logic is used whenever improved system
performance would increase a product’s market value.
For a given system design, high-speed logic is the most
direct way to improve system performance and emitter-
coupled logic (ECL) is today's fastest form of digital logic.
Emitter-coupled logic offers both the logic speed and
logic features to meet the market demands for higher
performance systems.

MECL PRODUCTS

Motorola introduced the original monolithic emitter-
coupled logic family with MECL | (1962) and followed this
with MECL Il (1966). These two families are now obsolete
and have given way to the MECL lIl (MC1600 series),
MECL 10K, PLL (MC12000 series) and the new MECL 10KH
families.

Chronologically the third family introduced, MECL lii
(1968) is a higher power, higher speed logic. Typical 1 ns
edge speeds and propagation delays along with greater
than 500 MHz flip-flop toggle rates, make MECL llI useful
for high-speed test and communications equipment.
Also, this family is used in the high-speed sections and
critical timing delays of larger systems. For more general
purpose applications, however, trends in large high-
speed systems showed the need for an easy-to-use logic
family with propagation delays on the order of 2 ns. To
match this requirement, the MECL 10,000 Series was in-
troduced in 1971.

An important feature of MECL 10K is its compatibility
with MECL Ill to facilitate using both families in the same
system. A second important feature is its significant
power economy — MECL 10K gates use less than one-
half the power of MECL lll. Finally, low gate power and
advanced circuit design techniques have permitted a new
level of complexity for MECL 10K circuits. For example,
the complexity of the MC10901 8X8-Bit Multiplier Func-
tion compares favorably to that of any bipolar integrated
circuit on the market.

Motorola introduced the MECL 10KH product family in
1981. This latest MECL family features 100% improve-
ments in propagation delay and clock speeds while main-
taining power supply currents equal to MECL 10K. MECL
10KH is voltage compensated allowing guaranteed dc
and switching parameters over a +5% power supply
range. Noise margins have been improved by 75% over
the MECL 10K series.

Compatibility with MECL 10K and MECL Il is a key
element in allowing users to enhance existing systems
by increasing the speed in critical timing areas. Also,
many MECL 10KH devices are pin out/functional dupli-
cations of the MECL 10K series devices. The emphasis
of this new family will be placed on more powerful logic
functions having more complexity and greater perfor-
mance. With 1.0 ns propagation delays and 25 mW per
gate, MECL 10KH features the best speed-power product
of any ECL logic family available today.

MECL FAMILY COMPARISONS

MECL 10K
10,100 Series 10,200 Series
Feature MECL 10KH 10,500 Series 10,600 Series MECL Il
1. Gate Propagation Delay 1.0 ns 2ns 1.5 ns 1ns
2. Output Edge Speed 1.5 ns 3.5ns 2.5 ns 1ns
3. Flip-Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min 300-500 MHz!min
4. Gate Power 25 mW 25 mW 25 mW 60 mW
5. Speed Power Product 25 pJ 50 pJ 37 pJ 60 pJ
FIGURE 1a — GENERAL CHARACTERISTICS
Ambient
Temperature Range MECL 10KH MECL 10K MECL I PLL
0° to 75°C MC10H100 Series MC1697P MC12000 Series

-30°C to +85°C

MC10100 Series
MC10200 Series

MC1600 Series

MC12000 Series

—55°C to 125°C

MC10500 Series
MC10600 Series
MCM10500 Series

MC1648M

MC12500 Series

FIGURE 1b — OPERATING TEMPERATURE RANGE
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MECL IN PERSPECTIVE

In evaluating any logic line, speed and power require-
ments are the obvious primary considerations. Figure 1
provides the basic parameters of the MECL 10KH, MECL
10K, and MECL Ill families. But these provide only the
start of any comparative analysis, as there are a number
of other important features that make MECL highly de-
sirable for system implementation. Among these:

Complementary Outputs cause a function and its com-
plement to appear simultaneously at the device outputs,
without the use of external inverters. It reduces package
count by eliminating the need for associated invert func-

_tions and, at the same time, cuts system power require-
ments and reduces timing differential problems arising
from the time delays introduced by inverters.

High !nput Impedance and Low Output Impedance
permit large fan out and versatile drive characteristics.

Insignificant Power Supply Noise Generation, due to
differential amplifier design which eliminates current
spikes even during signal transition period.

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 func-
tions facilitated by low power dissipation (particularly in
MECL 10KH 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 am-
plifier design which permits MECL circuits to be used as
linear as well as digital circuits.

Transmission Line Drive Capability is afforded by the
open emitter outputs of MECL devices. No “Line Drivers”
are listed in MECL families, because every device is a line
driver.

Wire-ORing reduces the number of logic devices re-
quired in a design by producing additional OR gate func-
tions with only an interconnection.

Twisted Pair Drive Capability permits MECL circuits to
drive twisted-pair transmission lines as long as 1000 feet.

Wire-Wrap Capability is possible with MECL 10KH and
the MECL 10K family because of the slow rise and fall
time characteristic of the circuits.

Open Emitter-Follower Outputs are used for MECL
outputs to simplify signal line drive. The outputs match
any line impedance and the absence of internal pulldown
resistors saves power.

Input Pulldown Resistors of approximately 50 kQ per-
mit unused inputs to remain unconnected for easier cir-
cuit board layout.

MECL APPLICATIONS

Motorola’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 pur-
pose peripheral controllers to large mainframe com-
puters. 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 10KH, MECL ,
MECL Ill, and MC12,000 are required for many frequency
synthesizer systems using high speed phase lock lcop
networks. MECL will continue to grow in the industrial
market through complex medical electronic products and
high performance process control systems.

MECL 10K and MECL lll have been accepted within the
Federal market for numerous signal processors and nav-
igation systems. Full military temperature range MECL
10K is offered in the MC10500 and MC10600 Series, and
in the PLL family as the MC12500 Series.

BASIC CONSIDERATIONS FOR HIGH-SPEED
LOGIC DESIGN

High-speed operation involves only four considera-
tions that differ significantly from operation at low and
medium speeds:

1. Time delays through interconnect wiring, which
may have been ignored in medium-speed systems, be-
come highly important at state-of-the-art speeds.

2. The possibility of distorted waveforms due to re-
flections on signal lines increases with edge speed.

3. The possibility of “’crosstalk’” between adjacent sig-
nal leads is proportionately increased in high-speed
systems.

4. Electrical noise generation and pick-up are more
detrimental at higher speeds.

In general, these four characteristics are speed- and
frequency-dependent, and are virtually independent of
the type of logic employed. The merit of a particular logic
family is measured by how well it compensates for these
deleterious effects in system applications.

The interconnect-wiring time delays can be reduced
only by reducing the length of the interconnecting lines.
At logic speeds of two nanoseconds, an equivalent “‘gate
delay” is introduced by every foot of interconnecting
wiring. Obviously, for functions interconnected within a
single monolithic chip, the time delays of signals trav-
elling from one function to another are insignificant. But
for a great many externally interconnected parts, this can
soon add up to an appreciable delay time. Hence, the
greater the number of functions per chip, the higher the
system speed. MECL circuits, particularly those of the
MECL 10K and MECL 10KH Series are designed with a
propensity toward complex functions to enhance overall
system speed.

Waveform distortion due to line reflections also be-
comes troublesome principally at state-of-the-art speeds.
At slow and medium speeds, reflections on intercon-
necting lines are not usually a serious problem. At higher
speeds, however, line lengths can approach the wave-
length of the signal and improperly terminated lines can
result in reflections that will cause false triggering (see
Figure 2). The solution, as in RF technology, is to employ
“transmission-line’’ practices and properly terminate
each signal line with its characteristic impedance at the
end of its run. The low-impedance, emitter-follower out-
puts of MECL circuits facilitate transmission-line practices
without upsetting the voltage levels of the system.

The increased affinity for crosstalk .in high-speed cir-
cuits is the result of very steep leading and trailing edges
(fast rise and fall times) of the high-speed signal. These
steep wavefronts are rich in harmonics that couple read-
ily to adjacent circuits. In the design of MECL 10K and



MECL 10KH, the rise and fall times have been deliberately
slowed. This reduces the affinity for. crosstalk without
compromising other important performance parameters.

From the above, it is evident that the MECL logic line
is not simply capable of operating at high speed, but has
been specifically designed to reduce the problems that
are normally associated with high-speed operation.

“-—(=8"—0>»

CIRCUIT DESCRIPTION

The typical MECL 10K circuit, Figure 3, con-
sists of a differential-amplifier input circuit, a
temperature and voltage compensated bias net-
work, and emitter-follower outputs to restore dc
levels and provide buffering for transmission
line driving. High fan-out operation is possible be-
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cause of the high input impedance of the differential am-
plifier input and the low output impedance of the emitter
follower outputs. Power-supply noise is virtually elimi-
nated by the nearly constant current drain of the differ-
ential amplifier, even during the transition period. Basic
gate design provides for simultaneous output of both the
OR function and its complement, the NOR function. The
design of the MECL 10KH gate is unchanged, with two
exceptions. The bias network has been replaced with a
voltage regulator, and the differential amplifier source
resistor has been replaced with a constant current source.
(See section 2 for additional MECL 10KH information.)
Power-Supply Connections — Any of the power supply
levels, V1T, Ve, or VEg may be used as ground; how-
ever, the use of the V¢ node as ground results in best
noise immunity. In such a case: Vcg 0, V171
-20V,Vgg = —-5.2V.
System Logic Specifications — The output logic swing
of 0.85 V, as shown by the typical transfer characteristics
curve, varies from a LOW state of Vo = —1.75V to a
HIGH state of Vo = —0.9 V with respect to ground.
Positive logic is used when reference is made to logical
“0's” or “1's.” Then

“y =

-175V = LOW
typical

“1" = -0.9V = HIGH

Circuit Operation — Beginning with all logic inputs
LOW (nominal —1.75 V), assume that Q1 through Q4 are
cut off because their P-N base-emitter junctions are not

conducting, and the forward-biased Q5 is conducting.
Under these conditions, with the base of Q5 heldat —1.29 V
by the Vgg network, its emitter will be one diode drop
{0.8 V) more negative than its base, or —2.09 V. (The 0.8 V
differential is a characteristic of this P-N junction.) The
base-to-emitter differential across Q1 — Q4 is then the
difference between the common emitter voltage (—2.09 V)
and the LOW logic level (—1.75 V) or 0.34 V. This is less
than the threshold voltage of Q1 through Q4 so that these
transistors will remain cut off.

When any one {or all) of the logic inputs are shifted
upward from the —1.75 V LOW state to the —0.9 V HIGH
state, the base voltage of that transistor increases beyond
the threshold point and the transistor turns on. When this
happens, the voitage at the common-emitter point rises
from —2.09 V to —1.7 {one diode drop below the —0.9V
base voltage of the input transistor), and since the base
voltage of the fixed-bias transistor (Q5) is held at —1.29 V,
the base-emitter voltage Q5 cannot sustain conduction.
Hence, this transistor is cut off.

This action is reversible, so that when the input sig-
nal(s) return to the LOW state, Q1 - Q4 are again turned
off and Q5 again becomes forward biased. The collector
voltages resulting from the switching action of Q1 - Q4
and Q5 are transferred through the output emitter-
follower to the output terminal. Note that the differential
action of the switching transistors (one section being off
when the other is on) furnishes simultaneous comple-
mentary signals at the output. This action also maintains
constant power supply current drain.

DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Current:

icc 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.

IcBO

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

lccH

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

IccL

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

I

Forward diode current drawn from an input
of a saturated logic-to-MECL translator when
that input is at ground potential.

Current into the input of the test unit when a
maximum logic HIGH (V|4 max) is applied at
that input.

HIGH level input current into a node with a
specified HIGH level (V|4 max) logic voltage
applied to that node. (Same as |, for positive
logic.)

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

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

I

lin

INH

IINL
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loH HIGH level output current: the current flowing
into the output, at a specified HIGH level out-
put voltage.

loL LOW level output current: the current flowing
into the output, at a specified LOW level out-
put voltage.

los Output short circuit current.

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

IR Reverse current drawn from a transistor input
of a test unit when VEE is applied at thatinput.

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

Voltage:

VBB Reference bias supply voltage.

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

Ves Collector-to-base voltage drop of a transistor
at specified collector and base currents.

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

Veer Most positive power supply voltage (output

devices). (Usually ground for MECL devices.)




Voltage (cont.):

Vcez

VEE

VE

VIH
ViH max

ViHA
VIHA min

VIH min

ViL

VIL max

ViLA
VILA max

VIL min

Vmax

VoH

VoHA
VOHA min

VOH max

VOH min

<

vVoLa

Most positive power supply voltage (current

switches and bias driver). (Usually ground for

MECL devices.)

Most negative power supply voltage for a cir-
cuit (usually —5.2 V for MECL devices).

Input voitage for measuring Ig on TTL inter-
face circuits.

Input logic HIGH voltage level (hominal value).
Maximum HIGH level input voltage: 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
element within specification limits is
guaranteed.

Inputlogic 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
element within 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
element within specification limits is
guaranteed.

Tl o
e

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 out-
put current, with the specified conditions ap-
plied to establish a HIGH level at the output.

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 v
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.

VOLA max Maximum output LOW threshold voltage level

for which performance is specified.

1-6

VOL max Maximum output LOW level voltage for given

VoL min

V1T

inputs.
Minimum output LOW level voltage for given
inputs.

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

Output logic LOW level on MECL 10,000 line
receiver devices with all inputs at Vg voltage
level.
Qutnut

utbu

receiver devices with all inputs open.

level on MECL 10,0

eve Vico v,

(=]
(=}
3

logic LOW

Time Parameters:

t+
t._
tr
tf
t+ -
t—+
tpd

fTog

Tshift

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 9.
Propagation Delay, see Figure 9.
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 wave-
form at pinyy (falling edge noted by — orrising
edge noted by +). (Cf Figure 9.)

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

Toggle frequency of a flip-flop or counter
device.

Shift rate for a shift register.

Read Mode (Memories)

tACs
tRCS
tAA

Chip Select Access Time
Chip Select Recovery Time
Address Access Time

Write Mode (Memories)

tw
twsp
tWHD
twsa
tWHA
twscs
twHcs
tws
twR

Write Pulse Width

Data Setup Time Prior to Write
Data Hold Time After Write
Address setup time prior to write
Address hold time after write

Chip select setup time prior to write
Chip select hold time after write
Write disable time

Write recovery time



Temperature:

Tstg

Ty

TA

6JA
6)c

Ifpm
6cA

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

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

Ambient (environment) temperature existing
in the immediate vicinity of an integrated cir-
cuit device package.

Thermal resistance of an IC package, junction
to ambient.

Thermal resistance of an IC package, junction
to case.

Linear feet per minute. .

Thermal resistance of an IC package, case to
ambient.
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Miscellaneous:

g
TPin
TPout

D.U.T.

Cin
Cout
Zout
Pp

RL

Rt
Rp

P.U.T.

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 de-
vice to a load.

Load Resistance.
Terminating (load) resistor.

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

Pin under test.




SECTION Il — TECHNICAL DATA

GENERAL CHARACTERISTICS AND SPECIFICATIONS

(See pages 1-5 through 1-7 for definitions of symbols and
abbreviations.)

In subsequent sections of this Data Book, the important
MECL parameters are identified and characterized, and
complete data provided for each of the functions. To
make this data as useful as possible, and to avoid a great
deal of repetition, the data that is common to all func-
tional blocks in a line is not repeated on each individual
sheet. Rather, these common characteristics, as well as
the application information that applies to each family,
are discussed in this section.

In general, the common characteristics of major im-
portance are:

Maximum Ratings, including both dc and ac charac-
teristics and temperature limits;

Transfer Characteristics, which define logic levels and
switching thresholds;

DC Parameters, such as output levels, threshold levels,
and forcing functions.

AC Parameters, such as propagation delays, rise and
fall times and other time dependent characteristics.

In addition, this section will discuss general layout and
design guides that will help the designer in building and
testing systems with MECL circuits.

LETTER SYMBOLS AND ABBREVIATIONS

Throughout this section, and in the subsequent data
sheets, letter symbols and abbreviations will be used in
discussing electrical characteristics and specifications.
The symbols used in this book, and their definitions, are
listed on the preceding pages.

MAXIMUM RATINGS

The limit parameters beyond which the life of the de-

~vices may be impaired are given in Figure 4a. In addition,

Table 4b provides certain limits which, if exceeded, will
not damage the devices, but could degrade the perfor-
mance below that of the guaranteed specifications.

FIGURE 4a — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol Unit MECL 10KH MECL 10K MECL Il
Power Supply VEE Vde -8.0to 0 -8.0t0 0 -80to0
Input Voltage (Vcc = 0) Vin Vdc 0 to VEE 0 to VEE 0to VEg
Qutput Source Current lout mAdc 50 50 40
Continuous
Output Source Current Surge lout mAdc 100 100 —_
Storage Temperature Tstg °C —55to +150 —55to +150 —-55to +150
Junction Temperature Ty °C 165 165 165Q@
Ceramic Package®
Junction Temperature Ty °C 140 140 140
Plastic Package @

NOTES: 1. Maximum Tj may be exceeded (=< 250°C) for short periods of time (< 240 hours) without significant reduction

in device life.

2. Except MC1666 — MC1670 which have maximum junction temperatures = 145°C,

3. Forlong term (=10 yrs.) max T of 110°C required. Max Tj may be exceeded (< 175°C) for short periods of
time (< 240 hours) without significant reduction in device life.

FIGURE 4b — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristics Symbol Unit MECL 10KH MECL 10K MECL Hii

Operating Temperature TA °C Oto +75 -30to +85 -30to +85

Range Commercial D
Operating Temperature TA °C — —-55to +125 —-55to +125

Range MILD (MC1648M)
Supply Voltage (Vo = 0) VEE Vdc -4.9410-5.46 ® | -468t0 —-572@ | -4.68t0 -5.72@
Supply Voltage (Vcc = 0) \Vans Vdc — — —
Output Drive Commercial — Q 50 () to —2.0 Vdc 50 (2to -2.0 Vdc 50 Q to —2.0 Vdc®
Qutput Drive MIL — Q —_ 100 Q to —2.0 Vdc —
Maximum Clock Input Rise tr, tf ns — - (©]

and Fall Time (20% to 80%)

NOTES: 1. With airflow = 500 Ifpm.

2. Functionality only. Data sheet limits are specified for —5.2 V + 0.010 V.
3. 10 ns maximum limit for MC1690, MC1697, and MC1699.

4. Except MC1648 which has an internal output pulldown resistor.

5

. Functional and Data sheet limits.



FIGURE 5 — MECL TRANSFER CURVES
and SPECIFICATION TEST POINTS

a) MECL 10K b) MECL 10KH
~L -1.850 —1.475 -1.105 ~0.810 T -1.95  -148 -1.13 ~0810 T
Gate Output ) VOH max -0.810 || pigh VOH max —0.810 |} High
(measured test limits) VOH min T ' /—_% 0.960 } State VOH min N ~0.980 } State
VOHA min OR |-0980 OR
NOR| - 1.630 ‘ ' NOR
voramax VoLmax N ~1.650 } Low Votmax {1 F Jt_*"“o } Low
Test Conditions: 25°C VoL min -1850 |f State VoL min -1.950 |f State
VEE = -5.2V VIL min VIH max VIL min VIH max
50(2 matched Gate Input \ VILA max | VIHA min Gate Input ViL max | VIH min
inputs and outputs | (Applied test voltage) ( Vgg ~ - 1.29V (Applied test voltage) { vgg = —1.29V
{Switching Threshold) (Switching Threshold)

MECL TRANSFER CURVES

For MECL logic gates, the dual (complementary) out-
puts must be represented by two transfer curves: one

family have the same worst-case output level specifi-
cations regardless of power dissipation or junction
temperature differences to.reduce loss of noise margin
due to thermal differences.

to describe the OR switching action and one to describe
the NOR switching action. Typical transfer curves and
associated data for the MECL 10K/10KH family are
shown in Figure 5.a and 5.b respectively.

It is not necessary to measure transfer curves at all
points of the curves. To guarantee correct operation it is
sufficient merely to measure two sets of min/max logic
level parameters.

The first set is obtained for 10K by applying test volt-
ages, V|L min and VIH max (sequentially) to the gate
inputs, and measuring the OR and NOR output levels
to make sure they are between VO max and VOL min.
and VOH max and VOH min specifications.

All of these specifications assume —5.2 V power supply
operation. Operation at other power-supply voltages is
possible, but will result in further transfer curve changes.
Figure 7 gives rate of change of output voltages as a
function of power supply.

FIGURE 6 — TYPICAL TRANSFER
CHARACTERISTICS AS A FUNCTION
OF TEMPERATURE (MECL 10K)

The second set of logic level parameters relates to the T
switching thresholds. This set of data is distinguished by 85°C ~
an “A” in symbol subscripts. A test voltage, V| A max: a3 N Y
is applied to the gate and the NOR and OR outputs are w -0.950 o~ M\ / ol »

G} 85-C -30°Cc—259¢c—
measured to see that they are above the VOHA min and < [1580¢ LV/| R N
below the VoA max levels, respectively. Similar checks 5 300C \V,/i o
are made using the test input voltage VIHA min- Q ~  .1.350 | A

The result of these specifications insures that: -2 T]

a) The switching threshold (= Vgg) falls within the 25 I-85°C AN ssoc
darkest rectangle; i.e. switching does not begin outside 52 N ,/ \\ N \A‘\Q?ic—
this rectangle; o -1.750 :

b) Quiescent logic levels fall in the lightest shaded —25°¢C —— NOR Output
ranges; i,goOL ]' ll 30°|c

c) Guaranteed noise immunity is met. _1%6 14 12 1.0

As shown in Figure 6, MECL 10K outputs rise with

increasing ambient temperature. All circuits in each INPUT VOLTAGE (VOLTS)

FIGURE 7 — TYPICAL LEVEL CHANGE RATES

Voltage MECL 10KH MECL 10K* MECL Il
AVOH/AVEE 0.008 0.016
AVQL/AVEE 0.020 0.250 0.270
AVBB/AVEE 0.010 0.148 0.140

* and subsets: 10,200; 10,500; 10,600.
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NOISE MARGIN

“Noise margin’’ is a measure of logic circuit’s resist-
ance to undesired switching. MECL noise margin is de-
fined in terms of the specification points surrounding
the switching threshold. The critical parameters of in-
terest here are those designated with the A" subscript
(VOHA min. VOLA max. VIHA min, VILA max) in the
transfer characteristic curves. MECL 10KH is specified
and tested with VOHA min equal VOH min. VOLA max
equal VoL max. VIHA min equal V|H min and V|LA max
equal V| max. Guaranteed noise. margin (NM) is
defined as follows:

NMHIGH LEVEL = VOHA min ~ VIHA min

NMLow LEVEL = VILA max — VOLA max

To see how noise margin is computed, assume a MECL
gate drives a similar MECL gate, Figure 8.

At a gate input (point B) equal to Vi A max. MECL gate
#2 can begin to enter the shaded transition region.

This is a “worst case” condition, since the VoL A max
specification point guarantees that no device can enter
the transition region before an input equal to V| A max
is reached. Clearly then, V|_a max is one critical point for
noise margin computation, since it is the edge of the
transition region.

To find the other critical voltage, consider the output
from MECL gate #1 (point A). What is the most positive
value possible for this voltage (considering worst case
specifications)? From Figure 8 it can be observed that the
VOLA max specification insures that the LOW state OR
output from gate #1 can be no greater than Vo[ A max-

Note that VoA max is more negative than V|| A max-
Thus, with Vo A max at the input to gate #2, the tran-
sition region is not yet reached. (The input voltage to
gate #2 is still to the left of V| A max On the transfer
curve.)

In order to ever run the chance of switching gate #2,
we would need an additional voltage, to move the input

from VoA max tOVILA max- This constitutes the “safety
factor” known as noise margin. It can be calculated as
the magnitude of the difference between the two speci-
fication voltages, or for the MECL 10K levels shown:

NMLow —VILA max — VOLA max

—~-1475V - (-1.630 V)
— 155 mV.
Similarly, for the HIGH state:

NMHIGH —VOHA min — VIHA min
—-0.980 V — (—1.105 V)

Analogous results are obtained when considering the
“NOR" transfer data.

Note that these noise margins are absolute worst case
conditions. The lessor of the two noise margins is that
for the HIGH state, 125 mV. This then, constitutes the
guaranteed margin against signal undershoot, and power
or thermal disturbances.

As shown in the table, typical noise margins are usually
better than guaranteed — by about 75 mV. For MECL
10KH the “noise margin’ is 150 mV for NM low and' NM
high. (See Section 3 for details.)

Noise margin is a dc specification that can be calcu-
lated, since it is defined by specification points tabulated
on MECL data sheets. However, by itself, this specifica-
tion does not give a complete picture regarding the noise
immunity of a system built with a particular set of circuits.
Overall system noise immunity involves not only noise-
margin specifications, but also other circuit-related fac-
tors that determine how difficult it is to apply a noise
signal of sufficient magnitude and duration to cause the
circuit to propagate a false logic state. In general, then,
noise immunity involves line impedances, circuit output
impedances, and propagation delay in addition to noise-
margin specifications. This subject is discussed in greater
detail in Application Note AN-592.

FIGURE 8 — MECL Noise Margin Data

-1.475 -1.105
/T or

VOHA min / -0.980
T ; 7[

\2

Gate OLA max -1.630
Output _/

Gate
Input ViLA max | VIHA min

V gg (switching threshold)

Specification Points for Determining Noise Margin’

A
B

C

T Ay - High Noise _F' VOHA min*
Margin ——VIHA min®
High
State
i —1— ViLAmax"
Low Noise
AV = .
Y Margin { — VOLA max*
Low *VOHA min = VOH min, VOLA max =
State VoL max, VIHA min = VIH min and
VILA max = V][_ max for MECL 10KH.

Noise Margin Computations

Guaranteed
Worst-Case dc Typical dc
Noise Margin Noise Margin
Family (v) (V)
MECL 10kH 0.150 0.270
MECL 10k 0.125 0.210
MECL Il 0.115 0.200




AC OR SWITCHING PARAMETERS

‘ designated as propagation delay, MECL waveform and

Time-dependent specifications are those that define
the effects of the circuit on a specified input signal, as it
travels through the circuit. They include the time delay
involved in changing the output level from one logic state
to another. In addition, they include the time required for
the output of a circuit to respond to the input signal,

propagation delay terminologies are depicted in Figure
9. Specific rise, fall, and propagation delay times are
given on the data sheet for each specific functional block,
but like the transfer characteristics, ac parameters are
temperature and voltage dependent. Typical variations
for MECL 10K are given in the curves of Figure 10.

FIGURE 9 — TYPICAL LOGIC WAVEFORMS

Overshoot {]
Undershoot

50%

\—

MECL WAVEFORM TERMINOLOGY

90%

Vout 10% Vout

t- =15

; ( ———— High Level
7 \ Vina
7/ A\ Ves '
A ViLAa
Vout OR
S/ Undershoot | Low Level

80%

20%

Vout NOR

*tpd =t — +t++

MECL lil Rise and Fall Times MECL 10kH Rise and Fall Times MECL Propagation Delay

FIGURE 10a — TYPICAL PROPAGATION DELAY t- - versus
VEg AND TEMPERATURE (MECL 10K)

_ 26 I
E 2.5 50 §2 Load to -2.0 V T85°C
<>( 2.4 OR m— 2500{

: /
o — — ] -30°C
w 23
a
zZ 2
g 22
R 850¢C
0 2.0 NOR 2soc|

—
g 1o a— /’/ _30°C
s .
« ! //
Q18
17
* 16
-3.6 4.4 5.2 -6.0 6.8

VEE.SUPPLY VOLTAGE (VOLTS)

FIGURE 10c — TYPICAL FALL TIME (90% to 10%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10K)

3.9 50 §2 Load to -2.0 V
3.8 1
 E— NOR
3.7 85°C
¢ 36 — 25°¢C
W o E— -30°C
s
F 34
-
j 3.3
e
31 - 85°C
3.0 = 25°C]|
29 - [——-30°C
36 4.4 5.2 6.0 -6.8

Vgg,SUPPLY VOLTAGE (VOLTS)

FIGURE 10b — TYPICAL PROPAGATION DELAY t+ + versus
VEE AND TEMPERATURE (MECL 10K)

E 25 | 1 I
< oa 50 §2 Load to -2.0 V |
<>( 85°C
< 23
& 22 — NOR |

) — 25°¢]
g 2 — o
o 21 — ,;73(()) c
g 20 P | ss°c
O L, e OF //25°c|
: — -30°C
0 18
o
& 1.7
+ 16
T
“ s

3.6 a4 5.2 6.0 6.8

VEg, SUPPLY VOLTAGE (VOLTS)

FIGURE 10d — TYPICAL RISE TIME (10% to 90%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10K)

5.2
I I | |
5.0 50 §2 Load to -2.0 V :
4.8 ~— =
—
7 as i~ — 85°C
= 25°C
w N —
Y 4.4 OR 20°C
a2
w
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o
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b 85°C
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— 25°C
3.4 30°C
3.2
-3.6 -4.4 -5.2 -6.0 -6.8

Vgg.SUPPLY VOLTAGE (VOLTS)



SETUP AND HOLD TIMES

Setup and hold times are two ac parameters which can
easily be confused unless clearly defined. For MECL logic
devices, tgetyp is the minimum time (50% - 50%) before
the positive transition of the clock pulse (C) that infor-
mation must be present at the Data input (D) to insure
proper operation of the device. The tho|g is defined sim-
ilarly 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 oper-
ation. Setup and hold waveforms for logic devices are
shown in Figure 11.

FIGURE 11 — SETUP AND HOLD WAVEFORMS
FOR MECL LOGIC DEVICES

TESTING MECL 10KH, MECL 10K and MECL Il

To obtain results correlating with Motorola circuit
specifications certain test techniques must be used. A
schematic of a typical gate test circuit is shown in

Figure 12. This test circuit is the standard ac test con-
figuration for most MECL devices. (Exceptions are
shown with the device specification.)

A solid ground plane is used in the test setup, and
capacitors bypass Vcc1, Voo, and VEE pins to ground.
All power leads and signal leads are kept as short as
possible.

The sampling scope interface runs directly to the 50-
ohm inputs of Channel A and B via 50-ohm coaxial cable.
Equal-length coaxial cables must be used between the

test set and the A and B scope inputs. A 50-ohim coax

cable such as RG58/U or RG188A/U, is recommended.

Interconnect fittings should be 50-ohm GR, BNC, Sea-
lectro Conhex, or equivalent. Wire length should be < ¥,
inch from TP, to input pin and TP, to output pin.

The pulse generator must be capable of 2.0 ns rise and
fall times for MECL 10K and 1.5 ns for MECL 10KH and
MECL lIl. In addition, the generator voltage must have an
offset to give MECL signal swings of ~ +400 mV about
a threshold of ~ + 0.7 V when Vcc = +2.0 V and VEg
= =3.2 V for ac testing of logic devices.

The power supplies are shifted +2.0 V, so that the
device under test has only one resistor value to load into
- the precision 50-ohm input impedance of the sampling
oscilloscope. Use of this technique yields a close corre-
lation between Motorola and customer testing. Unused
outputs are loaded with a 50-ohm resistor (100-ohm for
MC105XX devices) to ground. The positive supply (Vee)
should be decoupled from the test board by RF type 25,.F
capacitors to ground. The Ve pins are bypassed to
ground with 0.1 pF, as is the Vg pin.

Additional information on testing MECL 10K and un-
derstanding data sheets is found in Application Notes
AN-579 and AN-701%.

FIGURE 12 — MECL LOGIC SWITCHING TIME TEST SETUP

Channel A

* Matched 50-ohm coax
** 0.1 wF-decouples fixture
* % * 25 pF-dampens supply
variations

PULSETtT
GENERATOR

ttPulse generator must be capable of rise
and fall times of 2.0 ns for 10K and
1.0 ns for T0KH and MECL Il

1 50 ohm, MC105xx
devices only.

Channel B

NOR

*Coax

AR

16 8
%
NOTE: All power supply levels
% are shown shifted 2 volts
positive.
o

+20V -32V
Vee VEE



SECTION Ilil — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the V¢ point at
ground potential and the Vgg point at —5.2 V. While this
MECL convention is not necessarily mandatory, it does
result in maximum noise immunity. This is so because
any noise induced on the VEE line is applied to the circuit
as a common-mode signal which is rejected by the dif-
ferential action of the MECL input circuit. Noise induced
into the Ve line is not cancelled out in this fashion.
Hence, a good system ground at the V¢ bus is required
for best noise immunity. Also, MECL 10KH circuits
may be operated with VEE at -4.5 V with a negligible
loss of noise immunity.

Power supply regulation which will achieve 10% reg-
ulation or better at the device level is recommended. The
-5.2 V power supply potential will result in best circuit
speed. Other values for VEg may be used. A more neg-
ative voltage will increase noise margins at a cost of
increased power dissipation. A less negative voltage will
have just the opposite effect. (Noise margins and per-
formance specifications of MECL 10KH are unaffected by
variations in VEg because of the internal voltage
regulation.)

On logic cards, a ground plane or ground bus system
should be used. A bus system should be wide enough
to prevent significant voltage drops between supply and
device and to produce a low source inductance.

Although little power supply noise is generated by
MECL logic, power supply bypass capacitors are rec-
ommended to handle switching currents caused by stray
capacitance and asymmetric circuit loading. A parallel
combination of a 1.0 uF and a 100 pF capacitor at the
power entrance to the board, and a 0.01 wF low-induc-
tance capacitor between ground and the -5.2 V line every
four to six packages, are recommended.

Most MECL 10KH, MECL 10K and MECL lll circuits have
two V¢ leads. Vo1 supplies current to the output tran-
sistors and Vg2 is connected to the circuit logic tran-
sistors. The separate Vcc pins reduce cross-coupling
between individual circuits within a package when the
outputs are driving heavy loads. Circuits with large drive
capability, similar to the MC10110, have two Vg1 pins.
All Vcc pins should be connected to the ground plane
or ground bus as close to the package as possible.

For further discussion of MECL power supply consid-
erations to be made in system designing, see MECL Sys-
tem Design Handbook.

POWER DISSIPATION

The power dissipation of MECL functional blocks is
specified on their respective data sheets. This specifica-
tion does not include power dissipated in the output de-
vices due to output termination. The omission of internal
output pulldown resistors permits the use of external
terminations designed to yield best system performance.
To obtain total operating power dissipation of a particular
functional block in a system, the dissipation of the output
transistor, under load, must be added to the circuit power
dissipation.

The table in Figure 13 lists the power dissipation in the
output transistors plus that in the external terminating

resistors, for the more commonly used termination val-
ues and circuit configurations. To obtain true package
power dissipation, one output-transistor power-dissipa-
tion value must be added to the specified package power
dissipation for each external termination resistor used in
conjunction with that package. To obtain system power
dissipation, the stated dissipation in the external termi-
nating resistors must be added as well. Unused outputs
draw no power and may be ignored.

FIGURE 13 — AVERAGE POWER DISSIPATION IN OUTPUT
CIRCUIT WITH EXTERNAL TERMINATING RESISTORS

Output Terminating
Transistor Resistor
Power Power
Terminating Dissipation Dissipation
Resistor Value (mW) (mW)
150 ohms to —2.0 Vdc 5.0 4.3
100 ohms to —2.0 Vdc 7.5 6.5
75 ohms to —2.0 Vdc 10 8.7
50 ohms to —2.0 Vdc 15 13
2.0 k ohms to VEg 2.5 7.7
1.0 k ohm to VEg 4.9 15.4
680 ohms to VEg 7.2 22.6
510 ohms to VEg 9.7 30.2
270 ohms to VEE 18.3 57.2
82 ohms to V¢ and 15 140
130 ohms to VEg

LOADING CHARACTERISTICS

The differential input to MECL circuits offers several
advantages. Its common-mode-rejection feature offers
immunity against power-supply noise injection, and its
relatively high input impedance makes it possible for any
circuit to drive a relatively large number of inputs without
deterioration of the guaranteed noise margin. Hence, dc
fanout with MECL circuits does not normally present a
design problem.

Graphs showing typical output voltage levels as a func-
tion of load current for MECL 10KH, MECL 10K and MECL
Ill shown in Figure 14. These graphs can be used to de-
termine the actual output voltages for loads exceeding
normal operation.

While dc loading causes a change in output voltage
levels, thereby tending to affect noise margins, ac loading
increases the capacitances associated with the circuit
and, therefore, affects circuit speed, primarily rise and
fall times. .

MECL circuits typically have a 7 ohm output impedance
and are relatively unaffected by capacitive loading on a
positive-going output signal. However, the negative-
going edge is dependent on the output pulldown or ter-
mination resistor. Loading close to a MECL output pin
will cause an additional propagation delay of 0.1 ns per
fanout load with a 50 ohm resistor to —2.0 Vdc or 270
ohms to —5.2 Vdc. A 100 ohm resistor to —2.0 Vdc or




510 ohms to —5.2 Vdc results in an additional 0.2 ns
propagation delay per fanout load.

Terminated transmission line signal interconnections
are used for best system performance. The propagation
delay and. rise time of a driving gate are affected very
liitle by capacitance loading along a matched parallel-
terminated transmission line. However, the delay and
characteristic impedance of the transmission line itself
are affected by the distributed capacitance. Signal prop-
agation down the line will be increased by a factor,
V'1+Cq/Cq. Here Cq is the normal intrinsic line capaci-

FIGURE 14 — OUTPUT VOLTAGE LEVELS
versus DC LOADING
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tance, and Cgq is the distributed capacitance due to load-
ing and stubs off the line.

Maximum allowable stub lengths for loading off of a
MECL 10K transmission line vary with the line imped-
ance. For example, with Z5 = 50 ohns, maximum stub
length would be 4.5 inches (1.8 in. for MECL Ill). But when
Zo = 100 ohms, the maximum allowable stub length is
decreased to 2.8 inches (1.0 in. for MECL Iil).

The input loading capacitance of a MECL 10KH and
MECL 10K gate is about 2.9 pF and 3.3 pF for MECL Ill.
To allow for the IC connector or solder connection and
ashort stub length, 5to 7 pF is commonly used in loading
calculations.

UNUSED MECL INPUTS

The input impedance of a differential amplifier, as used
in the typical MECL input circuit, is very high when the
applied signal level is low. Under low-signal conditions,
therefore, any leakage to the input capacitance of the
gate could cause a gradual buildup of voitage on the
input lead, thereby adversely affecting the switching
characteristics at low repetition rates.

All single-ended input MECL logic circuits contain input
pulldown resistors between the input transistor bases
and VEE. As a result, unused inputs may be left uncon-
nected (the resistor provides a sink for icgp leakage cur-
rents, and inputs are held sufficiently negative that cir-
cuits will not trigger due to noise coupled into such
inputs). Input pulldown resistor values are typically 50
kQ and are not to be used as pulldown resistors for pre-
ceding open-emitter outputs.

MECL devices do not have input pulldowns. Examples
are the differential line receivers. If a single differential
receiver within a package is unused, one input of that
receiver must be tied to the Vg pin provided, and the
other input goes to VEE.

MECL circuits do not operate properly when inputs
are connected to V¢ for a HIGH logic level. Proper
design practice is to set a HIGH level as about-0.9
volts below V¢ with a resistor divider, a diode drop, or
an unused gate output.



SECTION IV — SYSTEM DESIGN CONSIDERATIONS

THERMAL MANAGEMENT

Circuit performance and long-term circuit reliability are
affected by die temperature. Normally, both are im-
proved by keeping the IC junction temperatures low.

Electrical power dissipated in any integrated circuit is
a source of heat. This heat source increases the temper-
ature of the die relative to some reference point, normally
the ambient temperature of 25°C in still air. The temper-
ature increase, then, depends on the amount of power
dissipated in the circuit and on the net thermal resistance
between the heat source and the reference point.

The temperature at the junction is a function of the
packaging and mounting system’s ability to remove heat
generated in the circuit — from the junction region to the
ambient environment. The basic formula (a) for convert-
ing power dissipation to estimated junction temperature
is:

Pp = calculated maximum power dissipation
including effects of external loads (see
Power Dissipation in section Ill).

Z’JC = average thermal resistance, junction to case

f0ca = average thermal resistance, case to ambient

84a = average thermal resistance, junction to
ambient

This Motorola recommended formula has been: ap-
proved by RADC and DESC for calculating a "‘practical”’
maximum operating junction temperature for MIL-M-
38510 (JAN) MECL 10K devices.

Only two terms on the right side of equation (1) can be
varied by the user — the ambient temperature, and the
device case-to-ambient thermal resistance, 8ca. (To
some extent the device power dissipation can be also
controlled, but under recommended use the Vg supply

Ty = Ta + Ppléyc + 6ca) )] and loading dictate a fixed power dissipation.) Both sys-
or B tem air flow and the package mounting technique affect
Ty = Ta + Pploya) (2) the dca thermal resistance term. 6 ¢ is essentially in-
where dependent of air flow and external mounting method,
Ty = maximum junction temperature but is sensitive to package material, die bonding method,
Ta = maximum ambient temperature and die area.
FIGURE 15 — THERMAL RESISTANCE VALUES FOR STANDARD MECL1/C PACKAGES
THERMAL RESISTANCE IN STILL AIR
PACKAGE DESCRIPTION 6JA byc
NO. | BODY BODY BODY DIE DIEAREA | FLAG AREA (°C/WATT) (°C/WATT)
LEADS | STYLE MATERIAL WxL BOND | (SQ. MILS) (SQ. 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" GOLD 2496 N/A 140 182 35 56
14 FLAT ALUMINA 1/4"x1/4" GOLD 4096 N/A 165 215 28 45
14 DIL EPOXY 1/4"x3/4" EPOXY 4096 6400 84 109 38 61
14 DIL ALUMINA 1/4"x3/4" GOLD 4096 N/A 100 130 25 40
16 FLAT BEO 1/4"x3/8" GOLD 4096 N/A 88 114 13 21
16 FLAT ALUMINA 1/4"x3/8" GOLD 4096 N/A 140 182 24 38
16 DIL EPOXY 1/4"x3/4" EPOXY 4096 12100 70 91 34 54
16 DIL ALUMINA 1/4"x3/4" GOLD 4096 N/A 100 130 25 40
24 FLAT BEO 3/8"x5/8" GOLD 8192 N/A 40 52 6 10
24 FLAT ALUMINA 3/8"x5/8" GOLD 8192 N/A 64 83 11 18
24 DIL EPOXY 1/2"x1-1/4" | EPOXY 8192 22500 67 87 31 50
24 DIL ALUMINA 1/2"x1-1/4" GOLD 8192 N/A 50 65 10 16
NOTES:
1. All plastic packages use copper lead frames—ceramic packages use alloy 42 frames.
2. Body style DIL is “Dual-In-Line"".
3. BEO body material is only used for military temperature range products.
4. 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. Flat Pack—Bottom of package in direct contact with non-metailized area of P/C board.




For applications where the case is held at essentially
a fixed temperature by mounting on a large or temper-
ature-controlled heat sink, the estimated junction tem-
perature is calculated by:

Ty = Tc + Pploye) (3)
where Tc = maximum case temperature and the other
parameters are as previously defined.

The maximum and average thermal resistance values
for standard MECL IC packages are given in Figure 15.
In Figure 16, this basic data is converted into graphs
showing the maximum power dissipation allowable at
various ambient temperatures (still air) for circuits mounted
in the different packages, taking into account the maxi-
mum permissible operating junction temperature for
long term life (= 100,000 hours).

AIR FLOW

The effect of air flow over the packages on 9 p (due
to a decrease in 6cp) is illustrated in the graphs of Figure
17. This air flow reduces the thermal resistance of the
package, therefore permitting a corresponding increase
in power dissipation without exceeding the maximum
permissible operating junction temperature.

FIGURE 16A—AMBIENT TEMPERATURE DERATING CURVES
(CERAMIC DUAL-IN-LINE PACKAGE)
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As an example of the use of the information above, the
maximum junction temperature for a 16 lead ceramic
dual-in-line packaged MECL 10K quad OR/NOR gate
(MC10101L) loaded with four 50 ohm loads can be cal-
culated. 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 min-
ute. From Figure 17, 9, is 50°C/W. With Ta (air flow
temperature at the device) equal to 25°C, the following
maximum junction temperature results:

Ty = PD(—(;JA) + Ta
Ty = (0.195 W) (50°C/W + 25°C = 34.8°C

Under the above operating conditions, the MECL
10k quad gate has its junction elevated above ambient
temperature by only 9.8°C.

Even though different device types mounted on a
printed circuit board may each have different power dis-
sipations, all will have the same input and output levels
provided that each is subject to identical air flow and the
same ambient air temperature. This eases design, since
the only change in levels between devices is due to the
increase in ambient temperatures as the air passes over

FIGURE 17A—AIRFLOW VERSUS THERMAL RESISTANCE
(CERAMIC DUAL-IN-LINE PACKAGE)
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FIGURE 16B—AMBIENT TEMPERATURE DERATING CURVES
(CERAMIC FLAT PACKAGE)

FIGURE 17B—AIRFLOW VERSUS THERMAL RESISTANCE
(CERAMIC FLAT PACKAGE)
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FIGURE 16C—AMBIENT TEMPERATURE DERATING CURVES
(PLASTIC DUAL-IN-LINE PACKAGE)

FIGURE 17C—AIRFLOW VERSUS THERMAL RESISTANCE
(PLASTIC DUAL-IN-LINE PACKAGE)
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the devices, or differences in ambient temperature be-
tween two devices.

The majority of MECL 10KH, MECL 10K, and MECL HI
users employ some form of air-flow cooling. As air passes
over each device on a printed circuit board, it absorbs
heat from each package. This heat gradient from the first
package to the last package is a function of the air flow
rate and individual package dissipations. Figure 18 pro-
vides gradient data at power levels of 200 mW, 250mW,
300 mW, and 400 mW with an air flow rate of 500 Ifpm.
These figures show the proportionate increase in the
junction temperature of each dual in-line package as the
air passes over each device. For higher rates of air flow
the change in junction temperature from package to pack-
age down the airstream will be lower due to greater
cooling.

FIGURE 18 — THERMAL GRADIENT OF JUNCTION
TEMPERATURE
(16-Pin MECL Dual-In-Line Package)

Power Dissipation Junction Temperature Gradient
(mw) (°C/Package)
200 0.4
250 0.5
300 0.63
400 0.88

Devices mounted on 0.062" PC board with Z axis spacing of 0.5".
Air flow is 500 Ifpm along the Z axis.

THERMAL EFFECTS ON NOISE MARGIN

The data sheet dc specifications for standard MECL 10K
and MECL Il devices are given for an operating temper-
ature range from —30°C to +85°C (0°to + 75°C for MECL
10KH and memories.) These values are based on having
an airflow of 500 Ifpom over socket or P/C board mounted
packages with no special heat sinking (i.e., dual-in-line
package mounted on lead seating plane with no contact
between bottom of package and socket or P/C board and
flat package mounted with bottom in direct contact with
non-metallized area of P/C board). Under these condi-
tions, adequate cooling is provided to keep the maximum
operating junction temperatures below 145°C for MECL
Il device types 16661670 and below 165°C for all other
MECL device types.

The designer may want to use MECL devices under
conditions other than those given above. The majority
of the low-power device types may be used without air
and with higher @JA. However, the designer must bear
in mind that junction temperatures will be higher for
higher 65, even though the ambient temperature is the
same. Higher junction temperatures will cause logic lev-
els to shift.

As an example, a 300 mW 16 lead dual-in-line ceramic
device operated at 8j5 = 100°C/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 a
0)A = 50°C/W. (Level shift = AT x 1.4 mV/°C).

If logic levels of individual devices shift by different
amounts (depending on Pp and 6p), noise margins are

somewhat reduced. Therefore, the system designer must
lay out his system bearing in mind that the mounting
procedures to be used should minimize thermal effects
on noise margin.

The following sections on package mounting and heat
sinking are intended to provide the designer with suffi-
cient information to insure good noise margins and high
reliability in MECL system use.

MOUNTING AND HEAT SINK SUGGESTIONS

With large high-speed logic systems, the use of mul-
tilayer printed circuit boards is recommended to provide
both a better ground plane and a good thermal path for
heat dissipation. Also, a multilayer board allows the use
of microstrip line techniques to provide transmission line
interconnections.

Two-sided printed circuit boards may be used where
board dimensions and package count are small. If pos-
sible, the Ve ground plane should face the bottom of
the package to form the thermal conduction plane. If sig-
nal lines must be placed on both sides of the board, the
VEE plane may be used as the thermal plane, and at the
same time may be used as a pseudo ground plane. The
pseudo ground plane becomes the ac ground reference
under the signal lines placed on the same side as the Vce
ground plane (now on the opposite side of the board
from the packages), thus maintaining a microstrip signal
line environment.

Two-ounce copper P/C board is recommended for ther-
mal conduction and mechanical strength. Also, mounting
holes for low power devices may be countersunk to allow
the package bottom to contact the heat plane. This tech-
nique used along with thermal paste will provide good
thermal conduction. ‘

Printed channeling is a useful technique for conduction
of heat away from the packages when the devices are
soldered into a printed circuit board. As illustrated in
Figure 19, this heat dissipation method could also serve
as VEE voltage distribution or as a ground bus. The chan-
nels should terminate into channel strips at each side or
the rear of a plug-in type printed circuit board. The heat
can then be removed from the circuit board, or board
slide rack, by means of wipers that come into thermal
contact with the edge channels.

FIGURE 19 — CHANNEL/WIPER HEAT SINKING ON DOUBLE
LAYER BOARD

Channel

Wiper




For operating some of the higher power device types*in
16 lead dual-in-line packages in still air, requiring 9 A
<100°C/W, a suitable heat sink is the IERC LIC-214A2WCB
shown in Figure 20. This sink reduces the still air 64 to
around 55°C/W. By mounting this heat sink directly on a
copper ground plane (using silicone paste) and passing
500 Ifpm air over the packages, 04 is reduced to ap-
proximately 35°C/W, permitting use at higher ambient
temperatures than +85°C (+75°C for MECL 10KH mem-
ories) or in lowering TJ for improved reliability.

FIGURE 20 — MECL HIGH-POWER DUAL-IN-LINE PACKAGE
MOUNTING METHOD
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It should be noted that the use of a heat sink on the
top surface of the dual-in-line package is not very effec-
tive in lowering the 6 . This is due to the location of the
die near the bottom surface of the package. Also, very
little (< 10%) of the internal heat is withdrawn through
the package leads due to the isolation from the ceramic
by the solder glass seals and the limited heat conduction
from the die through 1.0 to 1.5 mil aluminum bonding
wires.

INTERFACING MECL TO SLOWER LOGIC TYPES

MECL circuits are interfaceable with most other logic
forms. For MECL/TTL/DTL interfaces, when MECL is op-
erated at the recommended -5.2 volts and TTUDTL at
+5.0 V supply, currently available translator circuits,
such as the MC10124 and MC10125, may be used.

For systems where a dual supply (-5.2 V and +5 V) is
not practical, the MC12000 includes a single supply MECL
to TTL and TTL to MECL translator, or a discrete com-
ponent translator can be designed. For details, see MECL
System Design Handbook. Such circuits can easily be
made fast enough for any available TTL.

MECL also interfaces readily with MOS. With CMOS
operating at +5 V, any of the MECL to TTL translators
works very well. On the other hand, CMOS will drive
MECL directly when using a common —5.2 V supply.

Specific circuitry for use in interfacing MECL families
to other logic types is given in detail in the MECL System
Design Handbook.

Complex MECL 10K devices are presently available for
interfacing MECL with MOS logic, MOS memories, TTL
three-state circuits, and IBM bus logic levels. See Appli-
cation Note AN-720 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
multilayer boards achieve a much higher package den-
sity, interconnecting leads are kept shorter, thus mini-
mizing propagation delay between packages. This is par-
ticularly beneficial with MECL Ill which has relatively fast
(1 ns) rise and fall times. Moreover, the unbroken ground
planes made possible with multilayer boards permit
much more precise control of transmission line imped-
ances when these are used for interconnecting purposes.
Thus multilayer boards are recommended for MECL Il
layouts and are justified when operating MECL 10KH and
MECL 10K at top circuit speed, when high-density pack-
aging is a requirement, or when transmission line inter-
connects are used.

Point-to-point back-plane wiring without matched line
terminations may be employed for MECL interconnec-
tions if line runs are kept short. At MECL 10K speeds, this
_applies to line runs up to 6 inches, for MECL 10KH up to
3.5”, and for MECL Il up to 1 inch (Maximum open wire
lengths for less than 100 mV undershoot). But, because
of the open-emitter outputs of MECL 10KH, MECL 10K
and MECL lli circuits, pull-down resistors are always re-
quired. Several ways of connecting such pull-down re-
sistors are shown in Figure 21.

Resistor values for the connection in Figure 21a may
range from 270 ohms to k! depending on power and
load requirements. (See MECL System Design Hand-
book.) Power may be saved by connecting pull-down re-
sistors in the range of 50 ohms (100 ohm minimum for
MC10,500 and MC10,600 Series parts) to 150 ohms, to
~2.0 Vdc, as shown in Figure 22b. Use of a series damping
resistor, Figure 22c, will extend permissible lengths of
unmatched-impedance interconnections, with some loss
of edge speed.

With proper choice of the series damping resistor, line
lengths can be extended to any length,** while limiting
overshoot and undershoot to a predetermined amount.
Damping resistors usually range in value from 10 ohms
to 100 ohms, depending on the line length, fanout, and
line impedance. The open emitter-follower outputs of
MECL 10KH, MECL IiIl and MECL 10K give the system
designer all possible line driving options.

One major advantage of MECL over saturated logic is
its capability for driving matched-impedance transmis-

* MC1654, 1678, 1694, 10128, 10129, 10136, 10137, 10177, 10182, and
10804, MaxPp>800mW.

** Limited only by line attenuation and band-width characteristics.




sion lines. Use of transmission lines retains signal integ-
rity over long distances. The MECL 10KH and MECL 10K
emitter-follower output transistors will drive a 50-ohm
transmission line (100 ohms or greater MECL 10,500 and
MC10,600 Series) terminated to —2.0 Vdc. This is the
equivalent current load of 22 mA in the HIGH logic state
and 6 mA in the LOW state.

FIGURE 21 — PULL-DOWN RESISTOR TECHNIQUES
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Parallel termination of transmission lines can be done
in two ways. One, as shown in Figure 22a, uses a single
resistor whose value is equal to the impedance (Z,) of
the line. A terminating voltage (VT) of —2.0 Vdc must
be supplied to the terminating resistor.

Another method of parallel termination uses a pair of
resistors, R1 and R2. Figure 22b illustrates this method.
The following two equations are used to calculate the
values of R1 and R2:

R1 = 1.6 Zo
R2 = 2.6 Z,

Another popular approach is the series-terminated
transmission line (see Figure 23). This differs from par-
allel termination in that only one-half the logic 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.

FIGURE 22a — PARALLEL TERMINATED LINE

FIGURE 22b — PARALLEL TERMINATION—THEVENIN
EQUIVALENT

-5.2V

To maintain clean wave fronts, the input impedance of
the driven gate must be much greater than the charac-
teristic impedance of the transmission line. This condi-
tion is satisfied by MECL circuits which have high imped-
ance inputs. Using the appropriate terminating resistor
(Rg) at point A (Figure 23), the reflections in the trans-
mission line will be terminated.

FIGURE 23 — SERIES TERMINATED LINE

The advantages of series termination include ease of
driving multiple series-terminated lines, low power con-
sumption, and low cross talk between adjacent lines. The
disadvantage of this system is that loads may not be
distributed along the transmission line due to the one-
half logic swing present at intermediate points.

For board-to-board interconnections, coaxial cable
may be used for signal conductors. The termination tech-
niques just discussed also apply when using coax. Coax-
ial cable has the advantages of good noise immunity and
low attenuation at high frequencies.

Twisted pair lines are one of the most popular methods
of interconnecting cards or panels. The complementary
outputs of any MECL function may be connected to one
end of the twisted pair line, and-any MECL differential
line receiver to the other as shown in the example, Figure
24. R is used to terminate the twisted pair line. The 1
to 1.6V common-mode noise rejection of the line receiver
ignores common-mode cross talk, permitting multiple
twisted pair lines to be tied into cables. MECL signals
may be sent very long distances (> 1000 feet) on twisted
pair, although line attenuation will limit bandwidth, de-
grading edge speeds when long line runs are made.

If timing is critical, parallel signals paths (shown in
Figure 25) 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
10KH and MECL 10K. For MECL lll, the fast edge speeds
(1 ns) create a mismatch at the wire-wrap connections
which can cause reflections, thus reducing noise im-
munity, The mismatch occurs also with MECL 10K, but
the distance between the wire-wrap connections and the
end of the line is generally short enough so the reflections
cause no problem.

Series damping resistors may be used with wire-
wrapped lines to extend permissible backplane wiring
lengths. Twisted pair lines may be used for even longer
distances across large wire-wrapped cards. The twisted
pair gives a more defined characteristic impedance (than
a single wire), and can be connected either single-ended,
or differentially using a line receiver.

The recommended wire-wrapped circuit cards have a
ground plane on one side and a voltage plane on the
other 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 facilitates terminating the line. Finally, the
ground plane serves to minimize cross talk between par-
allel paths in the signal lines. Point-to-point wire routing
is recommended because cross talk will be minimized
and line lengths will be shortest. Commercial wire-wrap
boards designed for MECL 10K are available from several
vendors.

FIGURE 24 — TWISTED PAIR LINE DRIVER/RECEIVER

FIGURE 25 — PARALLEL FANOUT TECHNIQUES
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Microstrip and Stripline

Microstrip and stripline techniques are used with
printed circuit boards to form transmission lines. Mi-
crostrip consists of a constant-width conductor on one
side of a circuit board, with a ground plane on the other
side (shown in Figure 26). The characteristic impedance
is determined by the width and thickness of the conduc-
tor, the thickness of the circuit board, and the dielectric
constant of the circuit board material.

FIGURE 26 — PC INTERCONNECTION LINES FOR
USE WITH MECL
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Stripline is used with multilayer circuit boards as
shown in Figure 26. Stripline consists of a constant-width
conductor between two ground planes.

Refer to MECL System Design Handbook for a full dis-
cussion 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
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 fre-
quency. An example of the application of ths technique
is shown in Figure 27.

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

The following guidelines should be followed for best
results: B

A. On-card Synchronous Clock Distribution via
Transmission Line

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

2. Use balanced fanouts on the clock drivers.

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




FIGURE 27 — 64 FANOUT CLOCK DISTRIBUTION
(PROPER TERMINATION REQUIRED)
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4. To minimize clock skewing problems on synchron-
ous sections of the system, line delays should be matched
to within 1 ns.

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 paralieling both halves of a dual gate. Approximately
40 or 50 MHz bandwidth can be gained by paralleling two
or three clock driver gates.

6. 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.

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

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 pairan MC1692
differential line receiver is used. The line should be ter-
minated as shown in Figure 24. 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 Vgg ref-
erence voltage (differential inputs) the noise margin from
board to board is also independent of temperature
differentials.

LOGIC SHORTCUTS

MECL circuitry offers several logic design conve-
niences. 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 28.

The connection shown saves several gate circuits over
performing the same functions with non-ECL type logic.
Also, the logic functions in Figure 29 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 AN-726).

Propagation delay is increased approximately 50 ps per
wire-OR connection. In general, wire-OR should be lim-
ited to 6 MECL outputs to maintain a proper LOW logic
level. The MC10123 is an exception to this rule because
it has a special Vo level that allows very high fanout on
a bus or wire-OR line. The use of a single output pull-
down resistor is recommended per wire-OR, to econo-
mize on power dissipation. However, two pull-down re-
sistors per wired-OR can improve fall times and be used
for double termination of busses.

Wire-OR should be done between gates in a package
or nearby packages to avoid spikes due to line propa-
gation delay. This does not apply to bus lines which ac-
tivate only one driver at a time.

FIGURE 28 — USE OF WIRE-OR AND

COMPLEMENTARY OUTPUTS
— AB + CD

B Rp

C

D C+D+E+F+0G
E Rp

F

G A+B+E+F+G

MC10105 Rp
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SYSTEM CONSIDERATIONS — A SUMMARY OF RECOMMENDATIONS

Length (No Damping Resistor)

MECL 10KH MECL 10K MECL Il
Power Supply Regulation +5%D 10%@ 10%2
On-Card Temperature Gradient 20°C Less Than 25°C Less Than 25°C
Maximum Non-Transmission Line 4" 8" 1"

Leave Open@

Leave Open®

Leave Open@

Unused Inputs

PC Board Standard 2-Sided or Standard 2-Sided or Multilayer
Multilayer Multilayer

Cooling Requirements 500 Ifpm Air 500 Ifpm Air 500 Ifpm Air

Bus Connection Capability Yes (Wire-OR) Yes (Wire-OR) Yes (Wire-OR)

MSI/LS! Parts Yes Yes Yes (MSI)

Maximum Twisted Pair Length
(Differential Drive)

Limited By Cable
Response Only, Usually

Limited by Cable
Response Only, Usually

Limited by Cable
Response Only, Usually

>1000’ >1000’ >1000’
The Ground Plane to Occupy Percent >75% >50% >75%
Area of Card
Wire Wrap may be used Yes Yes Not Recommended
Compatible with MECL 10,000 Yes — Yes

@ All dc and ac parameters guaranteed for VEg = —5.2V = 5%.

@ At the devices (functional only).

@ Except special functions without input pull-down resistors.




PACKAGE OUTLINE DIMENSIONS

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.

F SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 607-04 CASE 620-02
L |
R R 18 a1 T
[ i
1] oY (= — B
1
| S———
T L:‘.‘ “ —i- ! g ‘
—
T : ' ' RRTIVAVARININLY
A e i - S
° \':;_ :} —{G
1 (I {
: _
=] FASS —
c — L
J
i —i— N
£ ] =L
I — fte
K A |
SEATING PLANE Hi _—‘ L__D
- j m py B
MILLIMETERS INCHES 3
DIM[ MIN_[MAX | MIN | MAX MILLIMETER
A_| 6.10 | 6.99 | 0.240 | 0.275 DIMI"MIN_| MAX
C | 076 | 2.03 [ 0.030 | 0.070 A
D [ 025 048 | 0.010 | 0.019 8|
.08 | 0.15 | 0.003 | 0.006 NOTES: NOTES:
g 1.27 BSC 0.050 BSC 1. ALL.NOTES ASSOCIATED WITH 1 LEADS WITHIN 0.13 mm (0.005) RADIUS
H | 0131089 |0.005]0.035 | TO-86 OUTLINE SHALL APPLY. OF TRUE POSITION AT SEATING PLANE
~ 1038 - Toos 2. LEADS WITHIN 0.13 mm (0.005) AT MAXIMUM MATERIAL CONDITION
535 | - 10250 - TOTAL OF TRUE POSITION 2 PKG.INDEX: NOTCH IN LEAD
7880 ] — o740 = RELATIVE TO “A” AT MAXIMUM NOTCH IN CERAMIC OR INK DOT
N | 025 — o000 = MATERIAL CONDITION. 3 DIM“L" TO CENTER OF LEADS
- 038 — To01s L WHEN FORMED PARALLEL
7.62 | 8.38 | 0.300 | 0.330 M
T | 445 | 495 [ 0.175 | 0.195 | N 0,040
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 623-05 CASE 626-04
NAANA
8 5
AOAononononnnnooQn
24 13 , q B
|
8 O o
| |V
1 12 L
o000 ooOoOO — Aﬁj
L—» — A *‘——-i NOTE 3
- ‘*—-F —SEATING PLANE
e x| !
HHHPL /[ | _l |
‘J” . }
! _ 3 ! N
dob o I | [
H ~ll-p P R DY R
G SEATING PLANE
MILLIMETERS| _ INCHES " INCHES _|
S
DIM [ MIN_| MAX | MIN | MAX pine [ ETERS, _INCHES
A [31.24 13277 [ 1230 | 1.290 NOTES: = NOTES:
' A .40_| 10.16 | 0.370 | 0.400 1. LEADS WITHIN 0.13 mm
B[ 12.70 | 1 ) 1. DIM“L" TO CENTER OF A 0 5010240 T0.250
.06 | ¢ LEADS WHEN FORMED T a0 e oo (0.005) RADIUS OF TRUE
D 41 PARALLEL. e 0T POSITION AT SEATING
. . . . PLANE AT MAXIMUM
27 ] 1. 2. LEADS WITHIN 0.13 mm 52 57 4 350
G 2.54 BSC (0.005) RADIUS OF TRUE s 354 BSC : 168 néc MATEB,AL CONDITION.
.20 [ 0.30 | 0.008 | 0.012 POSITION AT SEATING PLANE 76 v 30 1 0.050 2.DIM"L"TO CENTER OF
K | 3181 4.06 [ 0.125 0.160 AT MAXIMUM MATERIAL 20 30 0.008 | 0.012 LEADS WHEN FORMED
L 5.24 BSC 0.600 BSC CONDITION. (WHEN FORMED 92 T 34310115 0.13 PARALLEL.
M 0 ] 150 ] 00 150 PARALLEL). T ST 5 300558 3. PACKAGE CONTOUR
N_| 0.57 | 1.27 | 0.020 | 0.050 | I P T B T OPTIONAL (ROUND OR
SQUARE CORNERS)
N 051 | 0767 0.020 0030
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PACKAGE OUTLINE DIMENSIONS (continued)

L SUFFIX - P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632-02 CASE 646-05

{)AN\(\M'\ f AANNNNNS —T
3 P
! 1 7 e o B
1 i1
VVVBEMV _1 RAANSASA

F o Note 4

F L
—7 =
3

TR

i ok e L

MILLIMETERS | INCHES NOTES:
DIM| MIN | MAX | MIN | MAX MILLIMETERS | _INCHES 1. LEADS WITHIN 0.13 mm
A 168 [19.9 |0.660 | 0.785 DIM [MIN_[MAX | MIN_|MAX (0.005) RADIUS OF TRUE
B | 559 | 7.11 0.220 | 0.280 | nores: A [18.16 | 19.56 | 0.715 [0.770 POSITION AT SEATING
C 1 - 15081 — [0200] 4 ALLRULESAND NDTES ASSOCIATED 10660 [ 0240 T0.760 PLANE AT MAXIMUM
D | 0.381] 0.584]0.015 | 0.023 WITH MO-001 AA OUTLINE SHALL APPLY. C [ 406 | 508 | 0.160 [0200 MATERIAL CONDITION.
F 077 [ 177 003010070 | , [\oencion L To CENTER OF 38 | 053 | 0015 |0.021 2. DIMENSION “L” TO
. LEADS
[ 54 BSC 100 BSC WHEN FORMED PARALLEL F | 1.02 | 1.78 | 0.040 |0.070 CENTER OF LEADS
0.203] 0.381]0.008 | 0.015 : G | 254BsC T00B8SC__| WHEN FORMED
264 | - (01001 - 3. LEADS WITHIN 0.25mm (0.010) DIA OF TRUE H | 732 | 247 | 0.052 [0.095 | PARALLEL.
62 BSC 0.300 BSC POSITION AT SEATING PLANE AND J_ | 020 | 0.38 | 0.008 [0.015 3. DIMENSION “B” DOES NOT
M | - [ 180 [ - 150 MAXIMUM MATERIAL CONDITION. K [ 292 [ 343 | 0.115 [0.135 INCLUDE MOLD FLASH.
N_| 0.51 | 0.76 |0.020 | 0.030 L | 7628sC 0.300 BSC 4. ROUNDED CORNERS OPTIONAL.
— [825 ] - 1032 M | 0° T 100 00 ] 100
N_| 051 | 1.02 | 0.020 [0.040

All JEDEC dimensions and notes apply.

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 648-05 . CASE 649-03
P
AANAANAA A
6 g 1 ANAANAAANNNDMN
O i !
) 8 | u_\\S .
ICRVASRCRCEVESRPY |
gl OPTIONAL LEAD
CONFIG. (1,8,9, & 16) o »
= A NOTE 5 . TV VYU VTN
*Hl‘— —| = F c
I N
¢ [ R
N] L T \f K
Aok | e, b el o
—n G D SEATING J G SEATING
PLANE PLANE
NOTES: L——e]
1. LEADS WITHIN 0.13 mm WILLIMETERS] __INCHES
MILLIMETERS| _ INCHES (0.005) RADIUS OF TRUE [DIM["MIN_| MAX | WIN | mAX
DIM| MIN | MAX | MIN | MAX POSITION AT SEATING A | 31.50 | 32.1 240 | 1.265
AT 213 PLANE AT MAXIMUM B 1321
AL - MATERIAL CONDITION. C | 470
: : 2. DIMENSION “L" TO D
¢ CENTER OF LEADS «JL M—i \‘/
WHEN FORMED G . 4
PARALLEL. H | 165
3. DIMENSION “B” DOES NOT J [70.20] NOTES:
J INCLUDE MOLD FLASH. K | 292 1.-LEADS WITHIN 0.13 mm (0.005)
4. “F" DIMENSION IS FOR FULL 14.99 RADIUS OF TRUE POSITION AT
L LEADS. “HALF" LEADS ARE W - SEATING PLANE AT MAXIMUM
M OPTIONAL AT LEAD POSITIONS N MATERIAL CONDITION.
N [ 051 | 1.02 | 0.020 | 0.040 1,8,9, and 16). 2. DIMENSION “L" TO CENTER OF
5. ROUNDED CORNERS OPTIONAL. (] LEADS WHEN FORMED PARALLEL.




PACKAGE OUT!

LINE DIMENSIONS (continued)

F SUFFIX F SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 650-03 CASE 652-02
_f
______ - S
9 8 C—— e
Q [———— =j‘{
+ A —— ———— N
L ] f— = /A
N — ——
— [
 E—
tD L3 1 —L }—E |
A ———— F—
—oflenr N ° | 12 3%__
r L { F L ——p]
H
B
l— 8 K K |
L el s UM
1 & — T _f
3 { f
M ] " i
c F
MILLIM| MILLIMETERS INCHES
DIM [ MIN E,;:';S M,'NNFH:,,SAX DIM["MIN [ mAX | MIN | MAX
NOTES: A | 1499 15.49
| A | 9.40 | 1016 0.370 | 0.400 1. LEAD NO. 1 IDENTIFIED BY TAB . . :590 | 0.610
B 22 | 1.24] 0.245 | 0.285 | ON LEAD OR DOT ON COVER. B g; 9“; ggg gggg NOITEIS.:EADSWITHINOZS 001
[ .52 | 203 0.060 | 0.080 > L1 1 U] U.Ho0 | U, . .25 mm (0.
D T 041 | 0481 00161 0019] = ora OF TRu pamiTonine) o | 038 048] 0015 [0.019] TOTAL OF TRUE POSITION AT
F_| 008 0.15] 0.003] 0.006 MAXIMUM MATERIAL CONDITION .08 [ 0.15(0.003 | 0.006 MAXIMUM MATERIAL CONDITION.
G | 1.278SC 0.050 8SC ‘ 6 | 1.27BSC 0.050 BSC
H_| 064 | 0.89 ] 0.025] 0.035 H | 0.69] 1.02]0.027 ]0.040
K | 6.35 ] 9.40 ] 0.250 | 0.370 .35 | 9.40] 0.250 | 0.370
L_|189 - o745 - 2197 ] - .865 | -
N [ - | 051 - [0020 N | 0.25] 0.63]0.010 | 0.025
R ] - ] 038] - |0015
L SUFFIX L SUFFIX
SIDE BRAISED CERAMIC PACKAGE
CERAMIC PACKAGE CASE 693-02
CASE 680-06
fl_é r’vi. ‘..,71 o] _x
i 6 f
°1 J 9| 1
—
b 1
K
- ~]_.'.‘t |
: - N
—tHi— = G = ) SEATING PLANE -—M T le—p \”‘\J \
e W
G SEATING PLANE
MILLIMETERS NOTES MILLIMETERS| _INCHES
NOTES:
DIM| MIN MAX 1. LEADS WITHIN 0.13 mm (0.005) RAD OF
A [2248 | 3.4 TRUE POSITION AT SEATING PLANE AT OIM[ MIN | MAX] MIN | MAX | 1 LEADSWITHIN 0.13 mm (0.005)
8T 761 775 MAXIMUM MATERIAL CONDITION. A | 9911092 | 0.390 | 0430 RAD OF TRUE POSITION AT
T 18 4‘27 2. DIMENSION “L" TO CENTER OF LEADS B 6.22 6.99 | 0.245 | 0.275 SEATING PLANE AT MAXIMUM
L - WHEN FORMED PARALLEL 4321 5.08] 01701 0200 MATERIAL CONDITION.
0. D | 041 051] 0.016] 0.020 2. DIMENSION “L” TO CENTER
.-, 1.40 | 1.65 ] 0.055 | 0.065 OF LEADS WHEN FORMED
H G . PARALLEL
7 H
K
L
[
1
N N




PACKAGE OUTLINE DIMENSIONS (continued)

P SUFFIX P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
CASE 707-02 CASE 724-02
ANANAANN N ,
18 10 1 ’
B —
24 13y |
O 2 = O 12
|SACAC RS RV ASEY) UJ U
\
A { ——Hl<-——
r L j ——] |~F ¢ r LA—l
N '
! L
c
= t I K
WK ‘ e —fl~p T _h_/[‘ \‘/M
P—iF P oD T sl SEATING PLANE
T gl SEATING PLANE L —
MILLIMETERS|  INCHES
MILLIMETERS|  INCHES DIM[ MIN | MAX | MIN | MAX
DIM| MIN | MAX | MIN | MAX A [3124 [32.13 | 1.230 | 1.265
A | 2222 [23.24 | 0875 | 0915 B | 635 | 6.86 [ 0.250] 0.270 | noTE:
B ;g .60 g.%:g .fgg NOTES: \eas 10 | C [ 406 .57 | 0.160 | 0.180 1. LEADS, TRUE POSITIONED WITHIN
Cc A .57 . .. 1. POSITIONAL TOLERANCE OF ) D | 038 .51 | 0.015 .020 0.25 (0.010) DIA AT SEATING
D | 036 | 0.56]0014]002 AU MATERIAL EONDITION. 1 F [ 1.02 | 1.52 [0.040 | 0.060 PLANE AT MAXIMUM MATERIAL
27 .78 | 0.050 [ 0.070 RELATION TO SEATING PLANE AND G 54 BSC 0.100BSC__| CONDITION (DIM D).
2.54 BSC 0.100 BSC EACH OTHER H K n 1063 | 0.083
07 1S [O0OT 00| ® pMENOnLTo e of sacs ; 300007 0072
0.20 | 0.30 | 0.008 | 0.012 3. DIMENSION B DOES NOT INCLUDE K 43 | 0.116 | 0.135
292 | 3.43] 0115 0.135 MOLD FLASH. L .87 [0.290 | 0.310
L 1.62_BSC 0.300 BSC M - 100 - 100
] 00 | 150 | 09 159 N [ 051 | 1.02 [0.020 [ 0.040
N_| 051 [ 1.02 | 0.020 [ 0.040
L SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 726-04 CASE 732-03
20 n
) A
{ AAAAAA °
‘ A
-
i F
N
c - 1 | 4
ARAI= ¢ T i
(I
I \L \ H o ] | & ’
Homl el e i SEATING PLANE SEATING - \’/
M
~{b=-D — PLANE K-
o peane S —{af
NOTES:
MILLIMETERS| _INCHES
DIM| MIN [ MAX | MIN | MAX 1. LEADS, TRUE POSITIONED VILLIMETERS INCHES
A | 2235 [ 2311 | 0.880 | 0910 WITHIN 0.25 mm (0.010) DIA. DM MIN | MAX | WIN | MAX
B | 6.10 | 749 | 0.240 | 0.295 AT SEATING PLANE,AT Fa T2 88 [ 25.15 1 0.940 ] 0.990
Cl - 1508} - 0200 MAXIMUM MATERIAL B T b - NOTES:
D | 038 | 053 | 0015 0021 CONDITION ¢ 1. LEADS WITHIN 0.25 mm (0.010)
F | 140 [ 1.78 [ 0.055] 0070 e 0 DIA, TRUE POSITION AT
G| 254BSC | 0.100BSC 2. DIM “L"TO CENTER OF F SEATING PLANE, AT MAXIMUM
W | 051 | 1.14 | 0.020] 0,045 LEADS WHEN FORMED 6 MATERIAL CONDITION.
J | 020 [ 030 [ 0.008] 0012 PARALLEL. W 051 | 1.27 [ 0.020 | 0.050 2. DIM L TO CENTER OF LEADS
K | 318 | 432 | 0.125] 0.170 3. DIM “A” & “B" INCLUDES 3 0.20 l 0.30 1 0.008 | 0.012 | WHEN FORMED PARALLEL.
L 762B5C | 0S00BSC MENISCUS K| 3.18 | 4.06 ] 0.125 | 0.160 | 3. DIM A AND B INCLUDES
M| 00 150 | 00 [ 180 . L 7.62 BSC 0.300 BSC MENISCUS.
N | 051 [ 1.02 [0.020] 0040 TWW
N ] 025 | 1.02 | 0.010 | 0.040




P SUFFIX
PLASTIC PACKAGE
CASE 738-02

aNaNaN AN Na NN

20 1 7
B
o S

1
UUUUTUTUUUY
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Pdlm e

Z SUFFIX
CERAMIC PACKAGE
CASE 745-01

ﬂ

R | ROT

"uuuuuuuduuuuumuu?a/rw\ -
L. Al i

MILLIMETERS|  INCHES L ¢
DIM| MIN_[MAX [ MIN [ MAX LCETERS
A | 2585 [27.18 | 1.010 | 1.070 | MILLIMETERS | NOTES:
OTES: i
B | 6101660 [0280 [0.060 | "V 15 parum T 1. DIMENSIONS A AND L ARE
C .94 | 4.57 |0.155 | 0.180 2. POSITIONAL TOL FOR LEADS: 14‘22 T ‘7 DATUMS.
D 0.38 | 0.56 | 0.015 | 0.022 419 025 0010 [AQ) = 5 2. POSITIONAL TOLERANCES
F | 1.27] 1.78 [ 0.050 | 0.070 3. [T 15 SEATING PLANE 084 099 FOR COVER:
G 2.54 BSC .100 BSC 4. DIM “8” DOES NOT INCLUDE MOLD FLASH K K
] 0.2 .38 | 0.008 | 0.015 5. DIM (L] TO CENTER OF LEADS WHEN T Zg X X L$ 10'25 (0,010)@LA@ L®
K [ 27 .56 [0.110 [ 0.140 R OLERANCING 27 85C 0.050 BSC 3. DIMENSION D — 68 PLACES
L 7.62 BSC 0.300 BSC PER ANSI Y14.5, 1973 H | 089 | 1.14_|0.035 | 0.045 4. DIMENSIONING ANHD
M | 09 [ 150 00 | 150 ] 24.00 | 24.51_]0.945 | 0.965 TOLERANCING PE
W 456 NOW 350 NOM ANSI Y14.5, 1973,
N | 0.51 | 1.02 | 0.020 | 0.040 A
F SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 747-01 CASE 748-01
N N T — — alal
24 13 }
G
i B
1 18 f—™ _l J
——o | ——
——  S—
[ me——  S—
—— =_i f— L
—_— | en—)
9 10— | |
F83) K —J !
F
N ™ {’ TR
ot
T —71
N NOTES MILLIMETERS | _INCHES
1. DIMENSIONS[-A-] AND [-B-] ARE DATUM. [DIM[ MIN _TMAX | MIN | MAX |
2. POSITIONAL TOLERANCES FOR LEADS: A ZS%‘ ?132 “);gg 233
WILLIMETERS RO o AND T ARE OATUMS. ([T [ FuBnmaTA Gl e
|O!M{ WiN ] MAX 2. 7.1 SEATING PLANE. 3. IS SEATING PLANE. 038 | 0.56 | 0.015] 0.022
A . 1 49? 3. LEADS POSITIONAL TOLERANCE. 4. DIMENSIONS A AND B INCLUDE MENISCUS. 1.27 ] 1.65 0.050] 0.065
8 L9 : 0.13(0005) @[T]A @8 5 DIM 54BSC | (0.100BSC
. DIMENSION L TO CENTER
12 "2% 4. DIMENSIONING AND TOLERANCING OF LEADS WHEN FORMED J 1 0207 030 0008] 0072
04 o PER ANSI Y14.5,1973. PARALLEL. l: 21-0416 B;éﬂ U-aﬁfm Bﬂs-1c79
3 777 85C 6. DIMENSIONING AND TOLERANCING M] @ [ 15 | 0 [ 156 ]
u.w[ 0.15 PER ANSI Y14.5, 1973. N | 051 ] 1.27] 0020 0.050]
K| - | 178
N | - [ 089




2 SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE

CASE 751-01 CASE 756-01

FEE:

—]

1

B0 HE
——H~—D c L —
Jel= [—— ‘ ) li

caNz=== I — = [

L —f

s

Fel |~
MILLIMETERS| _INCHES
IMILLIMETERS | _INCHES DIM[ MIN | MAX | MIN | MAX NOTES:
D] MIN | MAX | WIN | MAX NOTES: 4G PLANE : '7”73‘; 14 gg‘;g : ?g 1. DIMENSIONS A AND L ARE DATUMS.
1. T ISSEATI : 75| 800 | 0. ; '
2. DIMENSION A IS DATUM. A ——-2.100 g 'f.g:ﬁfigt:’;iucg FOR
3. POSITIONAL TOLERANCE D| 031] 061 0012] 0.020 " TERMINALS (D): 20 PLACES
FOR LEADS: F| 191 241 | 0.075] 0095 D):
$]025 10,010 @A Q) G 1278SC 050 BSC [e[025 wo0@[TAG[L@]
[#[02 0010 ®[AG) W T 135 o0 [ 0,05 4. DIMENSIONING AND TOLERANCING
T se g T osi0T a6 PER ANSI Y14.5, 1973.
N| 046] 0.71 [ 0018] 0.028
R| 7.75] 8.00 | 0305] 0315
L SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 758-01 CASE 775-01
AN T T
24 13 t
B
1 12 1
v T

o o -

) !
{
] N] K J J—
— MILLIMETERS INCHES
JL_D G — L— P ——l MIN_| MAX | MIN | MAX
— 978 | 1002 | 0385 | 0395
INSIDE OF LEADS 978 | 10.02 | 0.385 | 0.395

419 457 | 0.165 | 0.180 NOTES:
064 1.01 § 0025 | 0.040 1. DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH.

MILLIMETERS INCHES

oM
A
B
c
)
DMl MIN | MAX | WMIN | MAX NOTES: E | 216 | 279 | 0085 [ 0110 y
A|3150] 3264 | 1.240 1.285 | 1. DIMENSION A IS DATUM. F [ 033 | 08 | 0013 | 0021 2 DIMENSIONING AND TOLERANCING PER ANSI
B 724] 7.75]0.285 r._<_3£'5_ 2. POSITIONAL TOLERANCE G 1.2 BSC 0.050 BSC Y145M, 1982,
g gg ggg “:g (‘];? FOR LEADS: 24 PLACES H | 066 02; ggfg _g-g-’;: 3. CONTROLLING DIMENSION: INCH
} 530 I J 038 | 063 [ Y
F| 1.04] 1.57 | 0.045] 0.062 [0.25 0010 @ITIAE) K| 737 | 838 | 0290 | 03%
G| 25485C 1008SC__| 3. L-LJ IS SEATING PLANE [ 889 | 904 [ 0350 | 0356
J | 020] 0.3 0008] 0013 4. DIMENSION L TO CENTER OF U | 889 | 904 | 0350 | 0356
St 419 0160 0165 LEADS WHEN FORMED PARALLEL v o Tt oo oo ]
L7670 787 0300 0310 5. DIMENSIONING AND TOLERANCING W Tt T oo oo
0511 127 0.020] 0.050 PER ANSI Y14.5,1973. X 107 | 142 | 0042 | 0.056
914 10.16 | 0.360] 0.400 Y [ 000 | 050 | 0000 | 0020 ]
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PLASTIC PACKAGE

CASE 776-01
4vE M
i 1
o) ! L]
d h
s h |
g 0| i
g nus
s h |,
q D
d h 1 P T
i H
o et S | —
p———R
_— A
F—c—
MILUMETERS INCHES
DIM | MIN MAX MIN MAX
A 1232 | 1257 | 0485 | 0495
B 1232 | 1257 | 0485 | 0495 NOTES:
C 419 457 | 0.165 | 0.180 1. DIMENSIONS R AND U DO NOT INCLUDE MOLD
D 0.64 1.01 | 0025 | 0.040 FLASH.
E 2.16 279 | 0085 | 0.110 2. DIMENSIONING AND TOLERANCING PER ANSI
F 033 053 | 0013 | 0.021 Y14.5M, 1982.
G 1.27 BSC 0.050 BSC 3. CONTROLLING DIMENSION: INCH
H 0.66 081 | 0026 | 0.032
J 038 063 | 0015 | 0025
K 991 | 1092 | 0390 | 0430
R 1143 | 1257 | 0450 | 0.456
'] 1143 | 1257 | 0450 | 0456
1.07 1.21 | 0042 | 0.048
1.07 1.21 | 0.042 |'0.048
1.07 142 | 0042 | 0.056
0.00 050 | 0.000 | 0.020
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MECL 10KH
INTEGRATED CIRCUITS

Standard Packages

MC10H100 Series
0to75°C

Special Packages

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX

L SUFFIX
CERAMIC PACKAGE
CASE 623

[I P SUFFIX

L

P SUFFIX
PLASTIC PACKAGE
CASE 648

1 L SUFFIX

CERAMIC PACKAGE

F SUFFIX

CASE 650

F SUFFIX

1 CERAMIC PACKAGE CERAMIC PACKAGE
PLASTIC PACKAGE PLASTIC PACKAGE CASE 726 CASE 652
CASE 707 CASE 724
ﬂ!n-
20 24 ‘
' LSUFFIX P SUFFIX L SUFFIX CERAZ’\A?CUS;'CXKAGE
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CASE 756
CASE 732 CASE 738 CASE 758
Function Selection—(0 to +75°C)
Function Device I Casﬂ Function l Device l Casej
NOR Gate Translators
Quad-2-Input with Strobe MC10H100 | 620, 648 - [ Quad TTL 1o MECL MC10H124 | 620, 648
Quad-2-Input MC10H102 | 620, 648 - Quad MECLTO TTL MC10H125 | 620, 648 [
Triple 4-3-3 Input MC10H106 | 620, 648 Quad MECL-to-TTL Translator,
Dual 3-Input 3-Output MC10H211 | 620, 648 Single Power Supply (-5.2 V or
OR Gate +5.0V) MC10H350 | 620, 648

F— Quad TTL to MECL, ECL Strobe MC10H424 | 620, 648
Quad 2-Input MC10H103 | 620, 648 N
Dual 3-Input 3-Output MC10H210 | 620, 648 Receivers
AND Gates OQad Line Rece%ver MC10H115 | 620, 648

Triple Line Receiver MC10H116 | 620, 648

[ uadanp [ Mc1oH104 [ 620, 648 -

Flip-Flop Latches
Complex Gates -

— =~ | Dual D Master Slave Flip-Flop MC10H131 | 620, 648 |—
Quad OR/NOR MC10H101 | 620, 648 Dual J-K Master Slave Flip-Flop | MC10H135 | 620, 648
Triple 2-3-2 Input OR/NOR MC10H105 | 620, 648 o Hex D Flip-Flop MC10H176 | 620, 648
Triple Exclusive OR/NOR MC10H107 | 620, 648 Dual D Latch MC10H130 | 620, 648
Dual 4-5 Input OR/NOR MC10H109 | 620, 648 Quint Latch MC10H175 | 620, 648
Quad Exclusive OR MC10H113 | 620, 648 =| Hex D Flip-Flop MC10H186 | 620, 648
Dual 2-Wide OR-AND/OR-AND MC10H117 | 620, 648 L w/Common Reset

INVERT
Dual 2-Wide 3-Input OR/AND | MC10H118 | 620, 648 Parity Checker
4-Wide 4-3-3-3 Input OR-AND MC10H119 | 620, 648 E-Bit Parity Generator-Checker | MC10H160 ' 620, 648—,
4-Wide OR-AND/OR-AND MC10H121 | 620, 648
INVERT
Hex Buffer w/Enable MC10H188 | 620, 648
Hex Inverter w/Enable MC10H189 | 620, 648



Function

Device [ CaseJ

Encoders Decoders

Binary to 1-8 (Low) MC10H161 | 620, 648
Binary to 1-8 (High) MC10H162 | 620,648
Dual Binary to 1-4 (Low) MC10H171 | 620,648
Dual Binary to 1-4 (High) MC10H172 | 620, 648
8-Input Priority Encoder MC10H165 | 620, 648
Data Selector Multiplexer
Quad Bus Driver/Receiver with T

2-to-1 Output Multiplexers MC10H330 | 758,724
Dual Bus Driver/Receiver with

4-to-1 Output Multiplexers MC10H332 | 732,738
Quad 2-Input Multiplexers

(Noninverting) MC10H158 | 620, 648
Quad 2-Input Multiplexers

(Inverting) MC10H159 | 620, 648
8-Line Multiplexer MC10H164 | 620, 648
Quad 2-Input Multiplexer Latch MC10H173 | 620, 648
Dual 4-1 Multiplexer MC10H174 | 620, 648
Counters
Universal Hexadecimal MC10H136 | 620, 648
Binary Counter MC10HO016 | 620, 648
Arithmetic Functions
Look Ahead Carry Block MC10H179 | 620, 648
Dual High Speed Adder/

Subtractor MC10H180 | 620, 648
4-Bit ALU MC10H181 | 623, 649

724,758

5] '/'. PP
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Function Device l CasL\

Special Function
4-Bit Universal Shift Register MC10H141 | 620, 648
16 x 4 Bit Register File MC10H145 | 620, 648
5-Bit Magnitude Comparator MC10H166 | 620, 648
Quad Bus Driver/Receiver with

Transmit and Receiver Latches | MC10H334 | 732,738
Memories
16 x 4 Bit Register File MC10H145 | 620, 648
8 x 2 Bit Content Addressable

Memory MC10H155 | 707,726
Bus Driver (25 ohm outputs)
Triple 4-3-3 Input Bus Driver

(25 Ohms) MC10H123 | 620, 648
Quad Bus Driver/Receiver with

2-to-1 Output Multiplexers MC10H330 | 724,758
Dual Bus Driver/Receiver with

4-t0-1 Output Multiplexers MC10H332 | 732,738
Quad Bus Driver/Receiver with

Transmit and Receiver Latches | MC10H334 | 732,738
Triple 3-Input Bus Driver with

Enable (25 Ohm) MC10H423 | 620, 648
OR/NOR Gate
Dual 4-5-Input OR/NOR Gate MC10H209 l 620, 648
EXCLUSIVE OR GATES
2-4/1-2 Input X-OR Gate MC10H301 | 620,648
2-4/1-6/1-4 'Input X-OR Gate | MC10H302 t 620,648
2-5 Input X-OR Gate MC10H303 ! 620,648‘
1-5 or 2-4 Input X-OR Gate MC10H304 620,6@




MECL 10KH INTRODUCTION

Motorola’s new MECL 10KH family features 100% im-
provement in propagation delay and clock speeds while
maintaining power supply current equal to MECL 10K.
This new MECL family is voltage compensated which
allows guaranteed dc and switching parameters over a
+5% power supply range. Noise margins of MECL 10KH
are 75% better than the MECL 10K series over the 5%
power supply range. MECL 10KH is compatible with
MECL 10K and MECL Illl, a key element in allowing users
to enhance existing systems by increasing the speed in
critical timing areas. Also, many MECL 10KH devices are
pinout/functional duplications of the MECL 10K series
devices.

FIGURE 1 — MECL 10K versus MECL 10KH GATE DESIGN

O

I —

-

The schematics in Figure 1 compare the basic gate
structure of the MECL 10KH to that of MECL 10K devices.
The gate switch current is established with a current
source in the MECL 10KH family as compared to a resistor
source in MECL 10K. The bias generator in the MECL 10K
device has been replaced with a voltage regulator in the
MECL 10KH series. The advantages of these design
changes are: current-sources permit-matched collector
resistors that yield correspondingly better matched de-
lays, less variation in the output-voltage level with power
supply changes, and matched output-tracking rates with
temperature. These circuit changes increase complexity
at the gate level; however, the added performance more
than compensates.

|
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The MECL 10KH family is being fabricated using
Motorola’s MOSAIC | (Motorola Oxide Self Aligned Im-
planted Circuits). The switching transistor's geometries
obtained in the MOSAIC | process show a two-fold im-
provement in fr, a reduction of more than 50% in parasitic
capacitance and a decrease in device area of almost 76%.

FIGURE 2 — MOSAIC versus MECL 10K SWITCHING
TRANSISTOR GEOMETRY

With improved geometry, the MECL 10KH switching transis-
tors (left) are one-seventh the size of the older MECL 10K tran-
sistors (right). Along with the smaller area comes an improved
fT and reduced parasitic capacitances.

MECL 10KH MECL 10K
e | |1 ESTATANT]
16 l;U:L;\.u.|l(51M '||'-”:":|'
—— J L] ead ULE |

f——————— 3.35(85 ) ——b‘

EMITTER3 u x 8 EMITTER 0.15 x 0.8 MILS

(4 x 20 )
DEVICE AREA = 592 2 DEVICE AREA = 6.7 MILZ
(4323 p2)
fT = 3.5 GHz fT = 1.6 GHz
Ccg = 0.16 pF Ccg = 0.46 pF
Cgg = 0.07 pF Cgg = 0.18 pF
Ccs =0.18pF Ccs =083pF

Figure 2 illustrates the relative size difference between
the junction isolated transistor of MECL 10K and the
MOSAIC | transistor of MECL 10KH. 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 10KH de-
vices use less power than the equivalent MECL 10K de-
vices and provide an even more significant improvement
in ac performance.

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

10K 10KH
Propagation delay (ns) 2.0 1.0
Power (mW) 25 25
Power-speed product (pJ) 50 25
Rise/fall times (ns) 2.0 1.5

(20-80%)
Temperature range (°C) -30to +85 |0to +75
Voltage regulated No Yes
Technology Junction Oxide
isolated isolated

VEE = -5.2V




Suppiy & Temperature Variation

MECL 10KH temperature and voltage compensation is
designed to guarantee compatibility with MECL 10K,
MECL ill, MECL Memories and the MC10900 and Macro-
cell Array products. Table 1 summarizes some perfor-
mance characteristics of the MECL 10K and 10KH logic
families in a 16-pin DIP. The MECL 10KH devices offer
typical propagation delays of 1.0 ns at 25 mW per gate
when operated from a Vgg of —5.2 V. The resulting
speed-power product of 25 picojoules is the best of any
ECL logic family available today.

The operating temperature range is changed from
—30°C to +85°C of the MECL 10K family to the narrower
range of 0°C to 75°C for MECL 10KH. This change matches
the constraints established by the memory and array
products. Operation at —30°C would require compro-
mises in performance and power. With few exceptions,
commercial applications are satisfied by 0°C min.

Table 2. — MECL 10KH AC SPECIFICATIONS AND TRACKING

0°C 25°C 75°C
Parameter | Min Typ Max|Min Typ Max|Min Typ Max| Units
tpD 07 11 16|07 10 15|07 1.1 17 ns
Min Max | Min Max | Min Max
tR (20-80%) | 0.8 2.2 0.7 2.0 0.8 2.2 ns
tF (20-80%) | 0.8 2.2 0.7 2.0 0.8 2.2 ns
VEg = —5.2V +5%
Propagation Delay variation | Delay variation
Parameter delay (ns)* vs temp (ps/°C) | vs supply (ps/V)
Typ Max Typ Max Typ Max
10K 2.0 29 2.0 7.0 80
tPD
10KH 1.0 1.5 0.5 4.0 0 0

*VEg = 5.2V, Temp = 25°C

AC specifications of MECL 10KH products appear in
Table 2. In the MECL 10KH family, all ac specifications
have guaranteed minimums and maximums for ex-
tremes of both temperature and supply — a first in ECL
logic. In addition, flip flops, latches and counters will have
guaranteed limits for setup time, hold time, and clock
pulse width. The limits in Table 2 are guaranteed for a
power supply variation of *5%. MECL 10K typically has
a propagation delay (tpp) variation of 80 ps/V with no
guaranteed maximum. The typical variation in tpp for
MECL 10KH circuits is only 38 ps typically over the entire
specified temperature range and power-supply tolerance,
and is guaranteed not to exceed 300 ps.

The improved performance in temperature over MECL
10K are a result of the internal voltage regulator. The
primary difference being the flatter tracking rate of the
output “0" level voltage (VoL ). This difference does not
affect the compatibility with existing MECL families.

Changes in output 1" level voltages (Vo) with supply
variations are 10 mV/V less for the MECL 10KH family.
VQH varies with the supply, primarily because of changes
in chip temperature caused by the changes in power dis-
sipation. However, the current in the MECL 10KH circuits
remains almost constant with supply changes, since the
circuits are voltage compensated and use current sources
for all internal emitter followers. Threshold voltage (Vgg)
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Table 3. — LOGIC LEVEL DC TRACKING RATE FOR 10K AND
10KH CIRCUITS

Min Typ Max

AVOH/AT  10KH 1.2 1.3 1.5
(mV/eC) 10K 1.2 1.3 1.5
AVBB/AT 10KH 0.8 1.0 1.2
(mV/°C) 10K 0.8 1.0 1.2
AVoL/AT 10KH 0 0.4 0.6
(mV/°C) 10K 0.35 0.5 0.756
0.75 1.0 1.55

AVQH/AVEE 10KH -20 0
(mV/AV) 10K -30 0
AVgg/AVEE 10KH 0 10 25
(mV/A) 10K 110 150 190
AVQL/AVEE 10KH 0 20 50
(mV/V) 10K 200 250 320

and output “0" level voltage (VgL ) variations are shown
with respect to MECL 10K in Table 3. In both cases voltage
compensation has reduced the variations significantly.

Noise Margin Considerations

Specification of input voltage levels (ViHa, V|LA) are
changed from those of MECL 10K resulting in improved
noise margins for MECL 10KH.

The MECL 10K circuits have two sets of output voltage
specifications (VoH, VOHA and VoL, VoLA)- The first
output voltage specification in each set (VoH and VoL)
are guaranteed maximum and minimum output levels
for typical input levels. The second specification in each
set (VoHA and VoLA) is the guaranteed worst-case out-
put level for input threshold voltages. System analysis
for worst-case noise margin considers VgHA and VoLA
only. The MECL 10KH family has only one set of output
voltages (VgH and VL) with minimum and maximum
values specified. The minimum value of VoH and the
maximum value for Vo of the MECL 10KH family is
synonomous with the Vona and VoL A specifications of
MECL 10K family.

The VoH valuesfor the MECL 10KH circuits are equal
to or better than the MECL 10K levels atall temperatures.
Inputthreshold voltages (V|HA and V|LA, which are syn-
onymous with V]H min and V| max for 10KH)are also
improved and guaranteed V|HA has been decreased by
25 mV over the entire operating temperature range, re-
sultingina “1”level noise margin of 150 mV(compared to

Table 4. — NOISE MARGIN versus
POWER-SUPPLY CONDITIONS

VEE VEE VEE

-10% | -5% VEE +5%

Parameter Typ Min | Typ Min | Typ Min | Typ Min

Noise Margin [10KH | 224 150 | 227 150 {230 150 | 233 150
High

VNH (mV) 10K 127 47 | 166 86 | 205 125 | 241 164

Noise Margin |10KH | 264 150 {267 150 | 270 160 | 273 150
Low

VNL (mV) 10K | 223 103 | 249 129 | 275 155 | 301 181

*Temp = 0to 75°C




125 mV for the MECL 10K circuits). V| A has been de-
creased by 5.0 mV, providing a “0" level noise margin
equal to the ““1” level noise margin. The Vg minimum
of the MECL 10KH is more negative than for MECL 10K
(—1950 mV instead of —1850 mV). The Vg_ level for the
MECL 10K family was selected to ensure that the gate
would not saturate at high temperatures and high supply
voltages. The reduction in operating temperature range
for the MECL 10KH family and the improvement in track-
ing rate allow the lower Vg level. The change in this
level does not affect system noise margins. Although
some of the interface levels change with temperature,
the changes in voltage levels are well within the tolerance
ranges that would keep the families compatible. Table 4
lists some noise margins for Vgg supply variations.

The compatibility of MECL 10KH with MECL 10K may
be demonstrated by applying the tracking rates in Table
3 to the dc specifications. The method for determining
compatibility is to show acceptable noise margins for
MECL 10KH, MECL 10K and mixed MECL 10K/MECL 10KH
systems. The asssumption is that the families are com-
patible if the noise margin for a mixed system is equal
to or better than the same system using only the MECL
10K series.

Using an all MECL 10K system as a reference, three
possible logic mixes must be considered: MECL 10K driv-
ing MECL 10KH; MECL 10KH driving MECL 10K; and
MECL 10KH driving MECL 10KH. The system noise mar-
gin for the three configurations can now be calculated
for the following cases (See Figure 3):

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

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 VEg bus.

The analysis indicates that the noise margins for a
MECL 10K/10KH system equal or exceed the margins for
an all 10K system for supply tolerance up to +5%. The
results of the analysis are shown in Figure 3.

FIGURE 3 — NOISE MARGIN versus POWER-SUPPLY VARIATION

Case 1 Case 2 Case 3
150 A 150 D 150
S 130 s LS 2130
we 1ok w =110k >5% W =110
2| A&C @ | a |
Sz oor < L ool S L%
B> 70 C ~ Z 70k ABC 5370
- e <«
Q0Q 50 A SO 50 5 © 0 50
*2 30 I Sy 225
> I 5% N =7.5% N=10% < S
10 PRI S R | 10 L | | | 10
001020304 050607080810 0 -2 -4 -6 -8 -1 0 -2 -4 -6 -8 -10
ABSOLUTE VALUE OF VEg GRADIENT — V Vgg REGULATION RELATIVE TO =52V — % VEE GRADIENT RELATIVE TO —5.2V — %

A. MECL 10K DRIVING MECL 10K B. MECL 10K DRIVING MECL 10KH C. MECL 10KH DRIVING MECL 10K D. MECL 10KH DRIVING MECL10KH
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@ MOTOROLA MC10H016

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10HO16 is a member of Motorola’s new MECL family. The
MC10HO16 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 4-BIT BINARY COUNTER
® Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
® Voltage Compensated
® MECL 10K-Compatible , L SUFFIX
ir. CERAMIC PACKAGE
MAXIMUM RATINGS HI CASE 620
Characteristic Symbol Rating Unit

Power Supply (Vcc = 0) VEE -8.0to 0 Vdc

input Voltage (Vcc = 0) \ Oto VEE Vdc

Output Current — Continuous lout 50 mA P SUFFIX

— Surge 100 PLASTIC PACKAGE
CASE 64
Operating Temperature Range Ta Oto+75 °C 8
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55to +165
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V + 5%) (See Note) PIN ASSIGNMENT
. 0° 25° 75° .
Characteristic Symbol Min Max T Min T Max | ™Min 1 Max Unit ]

Power Supply Current Ig — 126 — 115 — 126 | mA Veer E 1 16 : Vcez

Input Current High link uA [o}] : 2 15[] Q2
All Except MR — 450 — 265 — 265
Pin 12 MR — {190| — | 700| — | 700 a[3 4[] a3

Input Current Low linL 0.5 — 0.5 - 0.3 — | rA Tc[]4 13[Jcp

High V -1. -0. -0. -0. -0.92 .7 Vi —
igh Output Voltage i VOH 02| -0.84| -0.98| -0.81 0.92 | -0.735| Vdc PE E 5 12 j MR

Low Output Voitage VoL -1.95] -1.63| -1.95| -1.63| -1.95] -1.60 | Vdc _

, CE[]s 1n[Jes

High Input Voltage VIH -1.17| -0.84 | -1.13| -0.81| -1.07 |{-0.735| Vdc

Low Input Voltage Vi |-1.95{ -1.48| -1.95| -1.48| -1.95| -1.45 | vdc ro[]7 10 [ r2

AC PARAMETERS VEE 8 9 :] P1

Propagation Delay tpd ns
Clock tog_ 0.7 3.5 0.7 3.2 0.7 35
Clock to TC 0.7 3.5 0.7 3.2 0.7 35
MR to Q 0.7 3.5 0.7 3.0 0.7 3.5

N TRUTH TABLE
Set-up Time tget ns —
Pn to Clock 2.0 — 20 — 2.0 — CE | PE| MR |CP Function
CE or PE to Clock 25 | — | 25 | — | 28 — L |t ]t ]| z] LoadParalel (P, to Qn)

Hold Time thold | ns H L L Z | Load Parallel (Pp to Qp)
Clock to Py 1.0 — 1.0 — 1.0 — L H L Z | Count
Clock to CE or PE 0.5 — 0.5 — 0.5 — H|H| L | Z|[Hod

- X X L ZZ | Masters Respond;
Counting Frequency feount | 200 — 200 — 200 — | MHz Slaves Hold P
Rise Time tr 0.7 2.3 0.7 2.1 0.7 23 ns X X H X | Reset(Qp = LOW,

= H

Fall Time t 07| 23] 07 | 21| 07| 23| ns Tc= HiGH)

NOTE: Z=Clock Pulse (Low to High); ZZ = Clock Pulse (High to Low)
Eacr; MECL 10KH series circuit has been designed to meet the dc specifications shown in the test Features include assertion inputs and outputs on each
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a of the four master/slave counting flip-flops. Terminal
printed circuit board and transverse air flow greater than 500 lfpm is maintained. Outputs are count is generated internally in a manner that allows
terminated through a 50-ohm resistor to -2.0 volts. synchronous loading at nearly the speed of the basic

counter.

This document contains information on a new product. Specifications and information herein are
subject to change without notice. 2-7
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@ MOTOROLA MC10H100

Advance Information ]

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H100 is a member of Motorola’s new MECL family. This
MECL 10KH part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in propagation
delay, and no increases in power supply current.
® Propagation Delay, 1.0 ns Typical . .ii czﬂk&giﬂ:ﬁAGE
® 25 mW Typ/Gate (No Load) ﬂ ! CASE 620
® Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
® Voltage Compensated
. P SUFFIX
© MECL 10K—Compatible PLASTIC PACKAGE
CASE 648
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -80to O Vdc
Input Voltage (Vcc = 0) \/ Oto VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Quad 2-I t
Operating Temperature Range TA Oto+75 °C NOR (;‘:te Wi:‘:l;trobe
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55to +165
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V * 5%) (See Note) 4 —5)0;___ 2
5 —|
o 0° 25° 75° .
Characteristic Symbol Min Max Min Max | Min 1 Max Unit 6 | ,
Power Supply Current Ig — 29 — 26 — 29 | mA 7 —!E >
Input Current High linH pA 9 :'
Pin 9 — | s00 | — | 860 | — | s60 10 .EDP__ 14
All Other Inputs — | s00 | — | 30| — | 310 1" —
Input Current Low linL 0.5 — 0.5 — 0.3 — | uA 12 15
High Output Voltage VoH |-102]-084]-098| -081|-0.92|-0.735 vdc 13 ‘S:D
Low Output Voltage VoL |-195|-163[-1.95|-1.63|-1.95|-1.60| vdc 2=4+5+9
High Input Voltage ViH -1.17| -0.84 | -1.13| -0.81 | -1.07 }-0.735} Vdc
Low Input Voltage ViL -195| -1.48 | -1.95| -1.48| -1.95] -1.45| Vdc .
Vcer = Pin 1
AC PARAMETERS Vce2 = Pin 16
Propagation Delay o5 | 15 | os | 15 | 05 | 1.7 | ns VEe = Pin 8
Rise Time tr 0.5 1.9 0.5 2.0 0.5 23 ns
Fall Time tf 0.5 1.7 0.5 2.0 0.5 20 | ns
NOTE: The MC10H100 is a quad NOR gate. Each gate
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in has 3 inputs, two of which are independent and
the test table, after thermal equilibrium hasbeen established. The circuitis in a test socket one of which is tied common to all four gates.
or mounted on a printed circuit board and transverse air flow greater than 600 Ifpm is main-
tained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein
are subject to change without notice. MECL, MECL lil, MECL 10K and MECL 10KH are
trademarks of Motorola Inc.
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@ MOTOROLA

MC10H101
MC10H102
MC10H105

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H101, MC10H102 and MC10H105 are members of
Motorola’s new MECL family. These MECL 10KH parts are

NOTE:

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

This document contains information on a new product. Specifications and information herein

are subject to change without notice.

functional/pinout duplications of the standard MECL 10K family , PLAzﬁ(;Jl:XEI)?AGE
parts,with 100% improvement in propagation delay, and no increases .,. CASE 648
in power-supply current. Rl,
® Propagation Delay, 1 ns typical
® Power Dissipation 25 mW/ Gate {same as MECL 10K) L SUFFIX
® Improved Noise Margin 150 mV (over operating voltage and CERAC“:'Q:EP?;(';AGE
temperature range)
® Voltage Compensated
® MECL 10K-Compatible MC10H101
4 2
MAXIMUM RATINGS 5
Characteristic Symbol Rating Unit 7 3
Power Supply (V¢ = 0) VEE -8.0to 0 Vdc 6
Input Voltage (Vcc = 0) \ Oto VEg Vdc 10 14
Output Current — Continuous lout 50 mA "
— Surge 100 13 15
Operating Temperature Range TA 0-75 °C 12 9
Storage Temperature Range — Plastic Tstg -55to 150 °C
— Ceramic -56t0 165 °C
Quad OR/NOR Gate
ELECTRICAL CHARACTERISTICS (VEg= - 5.2V £5%)
. 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit MC10H102
Power Supply Current I3 mA
MC10H101, 102 . — 29 - 26 — 29
MC10H105 - 23 — 21 — 23 4j>‘p_2
Input Current High linH uA 5
MC10H101, 102, 105 — 425 - 265 - 265 6
MC10H101 (Pin 12 only) — | 80| — |53 | — | 835 7:@#— 3
Input Current Low binL 05 — 0.5 — 03 — uA 10
High Output Voltage VoW |-102| -084 | 088 |-0.81 | -092[-0735| vdc " :DF‘ 4
Low Output Voltage VoL -195| -163|-195 | -163|-195| -1.60 Vdc 12 15
High Input Voltage ViH -117) -084 ] -1.13 | -0.81 | -1.07 | -0.735| Vdc 13 9
Low Input Voltage ViL -195]| -1.48 | -195 | -1.48 | -1.95 | -1.45 Vdc
AC PARAMETERS Quad 2-Input NOR Gate
Propagation Delay tpd 05 16 0.5 1.5 0.5 1.7 ns
Rise Time t 0.5 2.2 0.5 20 0.5 22 ns
— MC10H105
Fall Time tf 0.5 22 0.5 2.0 0.5 22 ns

Triple 2-3-2 Input OR/NOR Gate




MC10H101 ¢ MC10H102 ¢ MC10H105

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

NOR OUTPUTS

. X\~
llll%

A MC1010!1
MC10H101 O thg+ - MCI0H101
p
tpd+- i : 207 ns tpd-+
0.92 ns 1.10 ns
tf 1ns)
MC10H101 — 1.49
MC10101 — 2.4

OR OUTPUTS

MC10H101
rpd*‘

MC10H101

pd--
1.08 ns

tr (ns)
MC10H101 — 1.48
MC10101 — 2.51

Tt (ns)
MC10H101 — 1.52
MC10101 — 2.62

tf (ns)
MC10H101 — 1.42
MC10101 — 2.45

i
MC10101
’pd—-
2.25ns
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@ MOTOROLA MC10H103

[ Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

QUAD 2-INPUT OR GATE

The MC10H103 is a member of Motorola’s new MECL family. This

MECL 10KH part is a functional/pinout duplication of the standard

MECL 10K family part with 100% improvementin propagation delay,

and no increases in power-supply current.
g P SUFFIX
IR PLASTIC PACKAGE

® Propagation Delay, 1.0 ns Typical CASE 648
® Power Dissipation 25 mW/Gate (Same as MECL 10K)
® Improved Noise Margin 150 mV (Over Operating Voltage and

L/
L 77

Temperature Range) L SUFFIX A
CERAMIC PACKAGE
® Voltage Compensated CASE 620

® MECL 10K-Compatible

MAXIMUM RATINGS LOGIC DIAGRAM

Characteristic Symbol Rating Unit

Power Supply (Vce = 0) VEE 80100 Vdc g iD— 2

Input Voltage (Ve = 0) \ O to VEE Vdc

Output Current — Continuous lout 50 mA 6:i>__. 3
— Surge 100 7

Operating Temperature Range TA 0-+75 °C 12 15

Storage Temperature Range — Plastic Tstg -55 to +150 °C 13:& 9

— Ceramic -55 to +165 °C
10
ELECTRICAL CHARACTERISTICS (Veg - -5.2 V £5%) (See Note) o ::D~v 14
L 0° 25° 75° .
Characteristic Symbol Min | Max Min Max Min Max Unit
Power Supply Current I — 29 — 26 — 29 | mA ¥CC1 - :: :6
CcCc2=
Input Current High linH —_ 425 — 265 —_ 265 | A VEE = Pin 8
Input Current Low linL 0.5 - 0.5 — 0.3 — | kA
High Output Voltage VOH -1.02| -0.84 | -0.98 | -0.81 | -0.92 |-0.735| Vdc
Low Output Voltage VoL -195| -163 |-195| -1.63 | -1.95 | -1.60 | Vdc PIN ASSIGNMENT
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| -148 | -1.95 | -1.45 | Vdc veer O 1 1617 vees
AC PARAMETERS Aout [ 2 157 Cout
Propagation Delay tpd 0.5 1.6 0.5 1.5 0.5 1.7 | ns Bou [ 3 1817 Dour
Rise Time tr 0.5 2.2 0.5 2.0 05 2.2 ns an O o ahg
N n
Fall Time t 0.5 2.2 0.5 2.0 0.5 2.2 ns
f Ain s 12173 Cin
NOTE:
Each MECL 10 KH series circuit has been designed to meet the dc specifications shown in Bin C 6 n : Din
the test table, after thermal equilibrium has been established. The circuit is in a test B; E 7 10 : o
n in
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. VEE E 8 9 :] Cout

This document contains information on a new product. Specifications and information herein
are subject to change without notice. MECL, MECL 10K, and MECL 10KH are trademarks of Motorola, Inc.
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MC10H104

@ MOTOROLA MC10H107
MC10H109

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H104, MC10H107 and MC10H109 are members of . P SUFFIX
Motorola‘’'s new MECL family. These MECL 10KH parts are / PM%RZ:%EEAGE
functional/pinout duplications of the standard MECL 10K family ’

parts,with 100% improvement in propagation delay, and no increase
in power-supply current.

L SUFFIX

® Propagation Delay, 1 ns Typical CERAMIC PACKAGE
® Power Dissipation 35 mW/ Gate Typical (same as MECL 10K) CASE 620

@ Improved Noise Margin 150 mV (over operating voltage and
temperature range)

@ Voltage Compensated MC10H104
® MECL 10K-Compatible

MAXIMUM RATINGS 7 2::1}*’ 3

Characteristic Symbol Rating Unit 10
Power Supply (V¢ = 0) VEE -80t0 0 Vdc 11 z::}o 14
Input Voltage (V¢ = 0) ] 0to VEg Vdc 12 i—-—m 9
Output Current — Continuous lout 50 mA 13 15
— Surge 100 .
Operating Temperature Range TA 0-75 °C Quad 2-Input AND Gate
Storage Temperature Range — Plastic Tstg -55 t0 150 °C
— Ceramic -565to 165 °C
ELECTRICAL CHARACTERISTICS (Vgg = 5.2 V £5%) (See Note)
" MC10H107
s 0° 25° 75° .
Characteristic Symbol in Max Min Max Min Max Unit
Power Supply Current I3 mA
MC10H104 — 39 — 35 — 39 4 2
MC10H107 - 31 —_ 28 — 31 5 3
MC10H109 — 15 — 14 — 15 ° 11
Input Current High linH — 425 — 265 — 265 A 7 m 10
Input Current Low linL 0.5 — 0.5 - 0.3 — pA 14 12
High Output Voltage VoH | -1.02| -0.84 | -0.98| -0.81 | -0.92 |-0.735| Vdc 15 ::IDt 13
Low Output Voltage VoL -1.95]| -1.63 | -195| -1.63 | -1.95 | -1.60 Vdc
High Input Voltage Viy |-1.17] -084|-1.13| -0.81| -1.07 |-0.735| Vdc Triple 2-Input
Low Input Voltage ViL | -195] -1.48 | -1.95| -1.48 | -1.95/| -1.45| vdc Exclusive OR/NOR Gate
AC PARAMETERS
Propagation Delay tod ns
MC10H104 0.5 2.0 05 1.8 0.5 2.0 MC10H109
MC10H107 0.5 2.0 0.5 1.9 0.5 2.0
MC10H109 0.5 1.6 0.5 1.5 0.5 1.7
Rise Time tr 0.5 2.2 0.5 20 0.5 22 ns
Fall Time tf 0.5 2.2 0.5 2.0 0.5 2.2 ns
NOTE:
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, after thermal equilibrium has been established. The circuitis in a test socket
or mounted on a printed circuit board and transverse air flow greater then 500 linear fpm is
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.
This document contains information on a new product. Specificatians and information herein Dual 4-5 Input OR/NOR Gate

are subject to change without notice.
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MC10H104 © MC10H107 ¢ MC10H109

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

NOR OUTPUTS

MC10H101
tpd+-

tf (ns)
MC10H101 — 1.49
MC10101 — 2.4

OR QUTPUTS

MC10H101
tpdf*

t; (ns)
MC10H101 — 1.52
MC10101 — 2.62

MC10H101
tod %+
G pd-—
- H ’ 2.25 ns
s s SR PO IO
. l 7“(0[1 ns MCI0H101

)

te{ns
MC10H101 — 1.48
MC10101 — 2.51

hd--
1.08 ns

ty (ns)
MCI10H101 — 1.42
MC10101 — 2.45




L Advance Information |
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
R TRIPLE 4-3-3 INPUT
The MC10H106 is a member of Motorola’s new MECL family. NOR GATE
This device is a triple 4-3-3 input NOR gate. This 10KH part is a
functional/pinout duplication of the standard MECL 10K family
part, with 100% improvement in propagation delay and no in-
crease in power-supply current.
. . .
Propagation Delay, 1.0 ns Typical , P SUFFIX
@ Improved Noise Margin 150 mV (Over Operating Voltage and .i’ PLASTIC PACKAGE
Temperature Range) F i CASE 648
@ Voltage Compensated .
e MECL 10K-Compatible L SUFFIX
CERAMIC PACKAGE
CASE 620
MAXIMUM RATINGS :
Characteristic Symbol Rating Unit . LOGIC DIAGRAM
Power Supply (Vcc = 0) VEE -80to0 Vdc 4
Input Voltage (Vcc = 0) \7 0 to VEE Vdc 5 3
Output Current — Continuous lout 50 mA 6
— Surge 100 7
Operating Temperature Range TA 0- +75 °C 9
Storage Temperature Range — Plastic Tstg —55to +150 °C 10 2
— Ceramic ~B5to +165|  °C n
12
ELECTRICAL CHARACTERISTICS (VEg = —5.2 V +£5%) (See Note) 13 15
o 25° 75° 14 5——:
Characteristic Symbol - Unit
Min | Max | Min | Max | Min Max .
Veer = Pind
Power Supply Current Ig — 23 — 21 — 23 mA Vcez = Pin 16
Input Current High linH — | 500 | — | 310 | — 310 | pA VEg = Pin8
Input Current Low linL 0.5 —_ 0.5 — 0.3 - MA
High Output Voltage VoH |-1.02|-0.84|-0.98|-0.81| —0.92 | -0.735| Vdc
Low Output Voltage VoL |-195|-1.63| —1.95| —1.63] —1.95|-1.60 | Vdc PIN ASSIGNMENT
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 Veer 0 161 Vee2
AC PARAMETERS Bout : 2 15 D Cout
Propagation Delay tpd 0.7 1.6 0.7 1.5 0.7 1.7 ns Aout [] 3 14 :l Cin
Rise Time t 0.7 2.2 0.7 2.0 0.7 2.2 ns
L Ain [ 4 13[] Cin
Fall Time tf 0.7 2.2 0.7 2.0 0.7 2.2 ns
NOTE AR [ 12{] Cin
Each MECL 10KH series circuit has been designed to meet the dc specifications shown d
in the test table, after thermal equilibrium has been established. The circuit is in a test Ain 6 11 [ Bin
socket or mounted on a printed circuit board and transverse air flow greater than 500 X
Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to — 2.0 volts. Ain ] 7 10 [ Bin
This document contains information on a new product. Specifications and information herein VEE E 8 9 j Bin
are subject to change without notice.
2-15




@ MOTOROLA MC10H113

{ Advance Information
QUAD EXCLUSIVE OR GATE
The MC10H113 is a member of Motorola’s new MECL family. The
i d Exclusi R Gate with an enable commontoall
MC10H113 isa Quad Exclusive O. i montoal QUAD EXCLUSIVE OR GATE
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 typ.
® Power dissipation 175 mw typ/pkg (no load)
@ Improved noise margin 150 mV (over operating voltage and
temperature range) ,
® \oltage compensated N
® MECL 10K-compatible ‘
L SUFFIX P SUFFIX
MAXIMUM RATINGS CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648
Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) VEE -80t0 0 Vdc
Input Voltage (V¢ = 0) V| O to V Vdc
cc | | EE n LOGIC DIAGRAM
Output Current — Continuous - lout 50 mA
— Surge . 100 E 9
Operating Temperature Range Ta 0to+75 °C 9
Storage Temperature Range — Plastic Tstg -55to +150 °C
— - —2
Ceramic 55 to +165 °C 5 TRUTH TABLE
ELECTRICAL CHARACTERISTICS (Vg = -5.2 V +5%) (See Note) L'NL f OUTL"UT
b
Characteristic Symbol 0° 25° 75° Unit 6 t{ ): t :
Min | Max | Min | Max | Min | Max 7 —3 ATHTL L
Power Supply Current I3 — 46 — 42 — 46 mA blé|H L
¢ =Don't Care
Input Current High linH A 4
Pins5,7,11,13 — | 430 | — | 270 | — | 270 10 | 14
Pins 4,6, 10, 12 - 510 | — | 320 | — | 320 "
Pin 9 — 1100 — 740 — 740 .
Input Current Low linL 0.5 — 0.5 — 0.3 — uA q
- 12 .
High Output Voltage VoH |-1.02| -0.84 |-0.98 | -0.81 [-0.92 (-0.735 | Vdc 13 +—15  Vccr =Pin 16
Veez = Pinl
Low Output Voltage VoL -1.95| -1.63 [-1.95|-1.63 [-1.95|-1.60 | Vdc VEE = Pin 8
High Input Voltage ViH -1.17| -084 |-1.13 | -0.81 |-1.07 {-0.735 | Vdc
Low Input Voltage ViL -1.95} -148 |-1.95|-148 |-195-1.45 | Vdc
AC PARAMETERS PIN ASSIGNMENT
Propagation Delay tpd 1 ns Veer O Vee2
Data 0.7 25 0.7 2.3 0.7 25 Aout O] D
Enable 07 | 28 |07 | 25 |07 | 28 out out
Rise Time t 07 | 24 |07 | 22 | 07 | 24 | ns Bout Cout
Fall Time 1 07 | 24 |07 | 22 | 07 | 24 | ns Ain Pin
NOTE: Ain Din
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test Bin (. Cm
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 Bin O Cin
terminated through a 50 ohm resistor to -2.0 volts Ve O Enable

This document contains information on a new product. Specifications and information herein
are subject to change without notice. 2 _1 6



@ MOTOROLA MC10H115

Advance Information ]

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H115is a member of Motorola’s new MECL family. The
MC10H115is a quad differential amplifier designed for usein sens-
ing differential signals over long lines. This MECL 10KH part is a
functional/pinout duplication of the standard MECL 10K family part, QUAD LINE RECEIVER
with 100% improvement in counting frequency and no increase in
power-supply current.
The base bias supply (VBB) is made available at Pin 9 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 MC10H115 with excellent common mode rejection. If any , P SUFFIX
amplifierin a package is not used, one input of that amplifier must be .|'. PLASTIC PACKAGE
connected to Vgg (Pin 9) to prevent upsetting the current source R' CASE 648
bias network.
® Propagation Delay, 1.0 ns Typical ® Voltage Compensated L SUFFIX
® Power Dissipation 110 mW Typ/Pkg (No Load) ® MECL 10K-Compatible CERAMIC PACKAGE
® Improved Noise Margin 150 mV CASE 620
(Over Operating Voltage and
Temperature Range)
MAXIMUM RATINGS LOGIC DIAGRAM
Characteristic Symbol Rating Unit 4
Power Supply (V¢ = 0) VEE -8.0t00 Vdc 5 j>_ 2
Input Voltage (Vcc = 0) \ Oto VEE Vdc 7 j>~7 3
Output Current — Continuous lout 50 mA 6
— Surge 100 10 } 14
Operating Temperature Range TA 0-+75 °C 1
Storage Temperature Range — Plastic Tstg -55 to +150 °C :2 } 15
— Ceramic -55to +165 °C
L— 9
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note) Vgg
o 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit Veet = Pin1
Power Supply Current Ig — 29 — 26 — 29 mA Veea = .Pin 16
VEg =Pin 8
Input Current linH — 160 — 95 —_ 95 nA
IcBO — 1.5 - 1.0 — 1.0 | pA
High Output Voltage VoH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 }-0.735| Vdc PIN ASSIGNMENT
Low Output Voltage VoL -1.95|-163 |-1.95|-1.63|-1.95| -1.60| Vdc —\ /]
High Input Voitage ViH [-1.17|-0.84 |-1.13 | -0.81 | -1.07 {-0.735( Vdc Veer [: 1 16 :] Veez
Low Input Voltage Vi -1.95 [ -148 |-1.95|-148|-1.95| -1.45| Vdc Aout : 2 15 : Dout
. Reference Voltage VBB -1.38 | -1.27 | -1.37 | -1.25 | -1.31 | -1.19| Vdc
B 3 14 C
AC PARAMETERS out [ ] Tout
Propagation Delay tod | 0.7 | 16 |07 [ 15 | 07 | 1.7 | ns Ain [ 4 13 [ Din
-
Rise Time tr 07 | 22 | 07 |20 | 07 | 22| ns Ain [:1 5 12 [7J Din
Fall Time tf 0.7 22 0.7 2.0 0.7 2.2 ns c
B, | 1 i
NOTE: inJs ] Cin
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test -B—- d 7 10 : E:—
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a n n
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. VEE : 8 9 :] VBB

This document contains information on a new product.Specifications and information herein are
subject to change without notice. 2-17




@ MOTOROLA

MC10H116

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H116 is a member of Motorola’s new MECL family. Itisa
functional/pinout duplication of the MC10116, with 100% improve-
mentin propagation delay and no increase in power-supply current.

® Propagation Delay, 1 ns typical
® Power Dissipation 85 mW typ/pkg (same as MECL 10K)

® Improved Noise Margin 150 mV (over operating voltage and
temperature range) (1)

® Voltage Compensated
® MECL 10K Compatible.

P SUFFIX
PLASTIC PACKAGE
i’ CASE 648
L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Ve = 0) VEE -8.0t0 0 Vdc
Input Voltage (Ve = 0) Vi Oto Vgg Vdc
Output Current — Continuous lout 50 mA

— Surge 100
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Tstg -55to 150 °C

— Ceramic -55to 165 °C
ELECTRICAL CHARACTERISTICS (VEg=5.2 V 5%) (2)
Characteristic Symbol Min o Max MinZE nMax Min75°Max Unit

Power Supply Current I3 — 23 — 21 — 23 mA
Input Current High YinH — 150 — 95 — 95 uA
Input Leakage Current IcBO - 15 — 1.0 — 1.0 uA
Reference Voltage Vgs -1.38 |-1.27] -1.37 |-1.25] -1.31 [-1.19] vdc
High Output Voltage VOH -1.02 |-0.84] -0.98 |-0.81] -0.92 }0.73 Vdc
Low Output Voltage VoL -1.95 |-1.63] -1.95 [-1.63| -1.95 |-1.60] Vdc
High Input Voltage (1) VIH -1.17 |-0.84] -1.13 |-081}| -1.07 }0.73 Vdc
Low Input Voltage (1) viL -1.95 |-1.48] -1.95 |-1.48| -1.95 |-1.45 Vdc
Common Mode Range (3) VCMR — — | -285t0-0.8 — — Vde
Input Sensitivity (4) Vpp — - 150 typ —_ — mVpp
AC PARAMETERS
Propagation Delay tod 0.5 1.6 0.5 1.5 0.5 1.7 ns
Rise Time tr 0.5 22 0.5 20 0.5 22 ns
Fall Time tf 0.5 22 0.5 20 0.5 2.2 ns

NOTES:
1. When Vgg is used as the reference voltage

Outputs are terminated through a 50-ohm resistor to -2.0 volts.
3. Differential input not to exceed 1.0 Vdc
4. Differential input required to obtain full logic swing on output.

2. Each MECL 10KH series circuit has been designed to meet the 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.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MC10H116
PN
5 3
DN ) N
10 7
13 15

| —

Triple Line Receiver

The MC10H116 is designed to be used in
sensing differential signals over long lines.
The bias supply (Vgg) is made available to
make the device useful as a Schmitt trigger, or
in other applications where a stable reference
voltage is necessary.

Activecurrentsources providethese
receivers with excellent common-mode noise
rejection. If any amplifier in a package is not
used, one input of that amplifier must be
connected to Vgg to prevent unbalancing the
current-source bias network.

The MC10H116 does not have internal-input
pull-down resistors. This provides high imped-
ance to the amplifier input and facilitates
differential connections.

Applications:

® Low Level Receiver
® Schmitt Trigger
® Voltage Level Interface




MC10H116

SWITCHING TIME COMPARISON

MC10H116

tpd%—,
0.99 ns

— T

|

tf (ns)
MC10H116 — 1.08
MC10116 — 1.74

S

MC10H116

MC10116

2.00 ns

MC10H116 — 1.23
MC10116 — 1.98

MECL 10KH versus MECL 10K

NOR OUTPUTS

t; (ns)
MC10H116 — 1.12
MC10116 — 1.86

OR OUTPUTS

MC10116

t
pd--
1.99 ns

tf (ns)
MCI10H116 — 1.21
MC10116 — 1.84
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@ MOTOROLA

MC10H117
MC10H118

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H117 and MC10H118 are members of Motorola’s new
MECL family. These MECL 10KH parts are functional/pinout dupli-
cations of the standard MECL 10K family parts,with 100% improve-
ment inpropagation delay, and no increase in power-supply current.

@ Propagation Delay, 1 ns Typical

® Improved Noise Margin 150 mV (over operating voltage and
temperature range)

® Voltage Compensated
® MECL 10K-Compatible.

® Power Dissipation 100 mW/Gate Typical (same as MECL 10K)

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEe -80t 0 _ Vdc
Input Voltage (V¢ = 0) Vi 0 to VEg Vdc
Output Current — Continuous . lout 50 mA
— Surge 100
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Ts{g -55to 150 °Cc
— Ceramic -55to0 165 °C

ELECTRICAL CHARACTERISTICS (Vgg = 5.2 V +5%) (See Note)

MC10H117

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

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

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, after thermal equilibrium has been established. The circuitis in a test socket
or mounted on a printed circuitboard and transverse air flow greater then 500 linear fpm is

Characteristic Symbol |- Nin 0° Max Minz ’QM“ Min750Max Unit

Power Supply Current Ig 29 26 29 ~| mA
Input Current High binH uA

Pins 3*,4,5,12,13,14* 465 275 275

Pins 6, 7,10, 11 545 320 320

Pin 9 710 415 415
Input Current Low linL 0.5 - 0.5 — 0.3 - pA
High Output Voltage VOH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL -195| -163|-195|-163|-195| -1.60 | Vdc
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -195| -148 | -1.95 | -148 | -1.95 | -1.45 Vdc
AC PARAMETERS
Propagation Delay tpd 0.5 2.0 0.5 1.8 0.5 1.9 ns
Rise Time t 05 2.0 0.5 20 0.5 2.2 ns
Fall Time Y 05| 20 | 05 | 20 | 056 | 22 | ns
*MC10H118 only
NOTE

This document contains information on a new product. Specifications and information herein

are subject to change without notice
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MC10H118

Veet = Pinl
Vcez = Pin 16

VEg = Pin 8
har=—a
12
==
14

Dual 2-Wide 3-Input OR-AND Gate




°
L Advance Information I
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H119 and MC10H121 are members of Motorola’s new
MECL family. These MECL 10KH parts are functionai/pinout dupli- P SUFFIX
cations of the standard MECL 10K family parts,with 100% improve- = PLASTIC PACKAGE
ment in propagation delay, and no increase in power-supply current. Bli CASE 648
® Propagation Delay, 1 ns Typical
® Power Dissipation 100 mW/Gate Typical (same as MECL 10K) L SUFFIX
® Improved Noise Margin 150 mV (over operating voltage and CERAMIC PACKAGE
temperature range) CASE 620
® Voltage Compensated
® MECL 10K-Compatible.
MC10H119
MAXIMUM RATINGS i
Characteristic Symbol Rating Unit 5 Veetr = Pind
Power Supply (V¢c = 0) VEE -8.0t0 0 Vde 6 Vees = Pin16
Input Voltage (Ve = 0) ' Oto VEg Vdc 7 VEg = Pin8
Output Current — Continuous lout 50 mA 9
— Surge 100 L
Operating Temperature Range Ta 0-75 °C 10 2
Storage Temperature Range — Plastic Tstg -551t0 150 °C —
— Ceramic -55to 165 °C
1
ELECTRICAL CHARACTERISTICS (Vg = 5.2 V £5%) (See Note) 12
- 0° 25° 75° ) 13
Characteristic Symbol Min Max Min Max Min Max Unit 14
Power Supply Current '3 29 26 29 mA 15
Input Current High linH HA
Pins 3", 4,5,6,7.9, i
11,12,13 14,15 500 295 295 4-Wide 4-3-3-3 Input OR-AND Gate
Pin 10 610 360 360
Input Current Low linL 0.5 — 0.5 — 0.3 — uA
High Output Voltage VoH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 [-0.735 | Vdc MC10H121
Low Output Voltage VoL -1.95| -1.63 |-1.95 | -1.63 | -1.95 [ -1.60 | Vdc
High Input Voltage Vi | -1.17| -084 [-1.13 | -081 [ -1.07 |[-0.735 | Vdc 4
I \7 - -1. -1, ~1.4 -1.95 |-1.45 Vd 5
Low Input Voltage ViL 1.95 | -1.48 95 8 c : Veet = Pin 1
= Pin 16
AC PARAMETERS Veez = Pin
7 VEg = Pin 8
Propagation Delay tpd 0.5 2.0 0.5 20 0.7 1.9 ns °
Rise Time tr 0.5 20 05 2.0 0.7 23 ns _—
Fall Time tf 0.5 20 0.5 2.0 0.7 23 ns 10 ! 3
*MC10H119 only [
NOTE: 1
Each MECL 10KH 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 12
or mounted on a printed circuit board and transverse air flow greater then 500 linear fpm is 13
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.
14
This document contains information on a new product. Specifications and information herein 15
are subject to change without notice
4-Wide OR-AND/OR-AND-INVERT Gate
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MC10H123

Advance Information

TRIPLE 4-3-3INPUT BUS DRIVER

The MC10H123 is a member of Motorola’s new MECL family. The
device is a triple 4-3-3 Input Bus Driver.

The MC10H123 consists of three NOR gates designed for bus
driving applications on card or between cards. Output low logic levels
are specified with Vo < -2.0 Vdc so that the bus may be terminated
to -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 “turned-off.” This eliminates discontinuities in the characteristic
impedance of the bus.

The VoH level is specified when driving a 25-ohm load terminated
to -2.0 Vdc, the equivalent of a 50-ohm bus terminated at both ends.
Although 25 ohms is the lowest characteristic impedance that can be
driven by the MC10H123, higher impedance values may be used with
this part. A typical 50-ohm bus is shown in Figure 1.

@ Propagation Delay, 1.5 ns Typical

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

@ Voltage Compensated
® MECL 10K-Compatible

TRIPLE 4-3-3 INPUT
BUS DRIVER

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

MAXIMUM RATINGS

LOGIC DIAGRAM

Characteristic Symbol Rating Unit g
Power Supply (Ve = 0) . VEE -80100 Vdc s 3
Input Voltage (Ve = 0) \7 O to VEg Vdc 7
Output Current — Continuous lout 50 mA
— Surge 100 9
Operating Temperature Range Ta 0 to +75 °C 10 2
Storage Temperature Range — Plastic Tstg -55to +150 °C
L — Ceramic -55to +165 °C 11 Vcel = Pind
ELECTRICAL CHARACTERISTICS (Vg = -5.2 V +5%) (See Note) Veez = Pin16
o 250 P 12 VEg = Pin8
Characteristic Symbol Min Max Min Max Min Max Unit 13 15
Power Supply Current Ig — 60 — 56 - 60 mA 14
Input Current High linH 495 310 310 uA
Input Current Low linL 0.5 - 0.5 — 03 — uA
High Output Voltage VOH -1.02| -0.84 |-0.98 | -0.81 | -0.92 |-0.735| Vdc PIN ASSIGNMENT
Low Output Voitage VoL -21]-203 | -21 | -203 | -21 | -2.03| Vdc
High Input Voltage ViH -1.171-0.84 |-1.13 | -0.81 | -1.07 |-0.735| Vdc v O N~ 1601
cc1 1 \Y
Low Input Voltage ViL -1.95}-148 |-1.95 | -1.48 | -1.95| -1.45 | Vdc ¢ cez
METERS Pout 32 101 Cour
AC PARA Aout [ 3 143 Cin
Propagation Delay tpd 0.7 2.3 0.7 23 0.7 2.3 ns Ain] 4 130G
in
Rise Time t 07 2.5 0.7 2.5 0.7 25 | ns
: ! A O5 12[3 Cin
Fall Time tf 0.7 25 0.7 25 0.7 25 | ns
Ain ] 6 113 Bin
NOTE:
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test Ain C 7 10 ’:l Bm
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a VEE (] 8 : B
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are 9 n

terminated through a 50 ohm resistor to -2.0 volts
L

This document contains information on a new product. Specifications and information herein
are subject to change without notice 2 _22
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FIGURE 1—50-OHM BUS DRIVER
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-2.0Vdc
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MC10H124

Advance Information

® Propagation Delay, 1.5 ns Typical
® Improved Noise Margin 150 mV
(Over Operating Voltage and Temperature Range)

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H124 is a member of Motorola’s new MECL family.
The MC10H124 is a quad translator for interfacing data and control
signals between a saturated logic section and the MECL section
of digital systems. The 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.

e Voltage Compensated
e MECL 10K-Compatible

QUAD TTL-TO-MECL
TRANSLATOR

MAXIMUM RATINGS

, P SUFFIX
lr. PLASTIC PACKAGE
Hl' CASE 648

L SUFFIX
CERAMIC PACKAGE

CASE 620

QUAD TTL-TO-ECL
TRANSLATOR

Characteristic Symbol Rating Unit
Power Supply (Vcc = 5.0V) VEE -801t0 0 Vdc
Power Supply (VEg = —5.2 V) Vee Oto +7.0 Vdc
Input Voltage (Vcc = 5.0 V) TTL \ 0to Vce Vde
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg —55to +150 °C
— Ceramic —55to +165
ELECTRICAL CHARACTERISTICS (Vgg = -5.2V +5%, Voc = 5.0V +5.0 %)
0° 25° 75°C
Characteristic Symbol Unit
Min | Max | Min | Max | Min Max
Negative Power Supply I3 —_ 72 — 66 — 72 |mAdc
Drain Current
Positive Power Supply ICCH — 16 — 16 — 18 |mAdc
Drain Current IccL _ 25 _ 25 _ 25 |mAdc
Reverse Current Pin 6 IR — 200 — 200 — 200 | pAdc
, Pin 7 — 50 — 50 —_ 50 ]
Forward Current Pin 6 IF — |-128| — |[-128] — -12.8 |mAdc
Pin 7 — | =32 — -3.2 — -3.2
Input BreakdownVoltage| V(gR)in| 5.5 — 5.5 —_ 5.5 -_ Vdc
Input Clamp Voltage \ — | -156] — -15 — —-15 | Vdc
High Output Voitage VoH |—1.02/-0.84|-0.98/-0.81| —0.92 |-0.735| Vdc
Low Output Volitage VoL |-1.95/-1.63|-1.95/-1.63| —1.95|-1.60 | Vdc
High Input Voltage VIH 2.0 — 2.0 —_ 2.0 — Vdc
Low Input Voltage ViL — 0.8 — 0.8 — 0.8 Vdc
AC PARAMETERS
Propagation Delay tpd 0.7 2.5 0.7 2.2 0.7 2.5 ns
Rise Time tr 0.5 | 156 0.5 1.5 0.5 1.7 ns
Fall Time tf 0.5 | 156 0.5 1.5 0.5 1.7 ns

NOTE:

Each MECL 10KH 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 main-
tained. Outputs are terminated through a 50-ohm resistor to —2.0 volts.

This document contains information on a new product. Specifications and information herein are

subject to change without notice.

2-24

i e ) g
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14

Gnd = Pin 16

Ve (+5.0Vde) = Pin 9

VEg (-5.2Vdc) = Pin 8

PIN ASSIGNMENT
)
Bout [ 1 ‘IGE Gnd
Aout [] 2 15 Cout
Bout [] 3 14 ] Dout
Aout [] 4 13 [ Dout
Ain [ s 12 Cout
Common

Strobe [ © 11 [ Ddin
8in [ 7 10 Cin
Vee [] 8 9] vee




MC10H124

APPLICATIONS INFORMATION

The MC10H124 has TTL-compatible inputs and MECL
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 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.

2-25

An advantage of this device is that TTL-level infor-
mation can be transmitted differentially, via balanced
twisted pair lines, to MECL equipment; where the signal
can be received by the MC10H115 or MC10H116 differ-
ential line receivers. The power supply requirements
are ground, +5.0 volts, and —5.2 volts.
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MC10H125

[ Advance Information

MECL 10KH HIGH-SPEED EMITTER - COUPLED LOGIC
The MC10H125 is a member of Motorola’s new MECL family.

The MC10H125 is a quad translator for interfacing data and control
signals between the MECL section and saturated logic section of
digital systems. The 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, 2.5 ns Typical e Voltage Compensated
® I[mproved Noise Margin 150 mV e MECL 10K-Compatible

(Over Operating Voltage and Temperature Range)

QUAD MECL-TO-TTL
TRANSLATOR

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc =5.0V) VEE -80t00 Vdc
Power Supply (VEg =-5.2V) Vee Oto+7.0 Vdc
Input Voltage (Vg =5.0 V) ] O to VEg Vdc
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165

, P SUFFIX
AR PLASTIC PACKAGE

N
rl CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

QUAD MECL-TO-TTL

ELECTRICALCHARACTERISTICS (VEg=-5.2V£5%,Vcc=5.0V+5.0%)(See Note) TRANSLATOR
Characteristic Symbol 0° i 78°C Unit 2
Min | Max | Min | Max [ Min [ Max 3 } 4
Negative Power Supply Ig — 44 — 40 — 44 | mAdc 6
Drain Current - } 5
Positive Power Supply | IccH — 63 — 63 — 63 mAdc 10
Drain Current lecL . 40 — 20 - 40 | mAdc " : e 12
Input Current linH — 225 — 145 — 145 | uAdc 14 j>‘-—‘ 13
Input Leakage Current | Icgo — 15 — 1.0 — 1.0 | pAdc 15
High Output Voltage VoH 2.5 — 25 — 25 — Vdc -1
IoH =-1 mA VaeB
Low Qutput Voltage VoL — 05 - 05 — 05 | Vdc Gnd = Pin 16
loL =+20 mA Vee (+5.0Vde) = Pin 9
High Input Voltage Vih | -1.17] -0.84 | -1.13 | -081 | -1.07 |-0.735| Vdc VEe (-5.2Vdc) = Pin 8
Low Input Voltage ViL -195|-148 | -195-148 |-195( -1.45 | Vdc
Short Circuit Current los 60 150 60 150 60 150 | mAdc PIN ASSIGNMENT
Reference Voltage vgg |[-1.38| -1.27 | -1.37| -1.25 | -1.31( -1.19 | Vdc U
AC PARAMETERS Ves [ 167 Gnd
Propagation Delay” tpd 1.0 36 1.0 36 1.0 3.6 ns Ain : 2 15 7] Din
Rise Time 1 03| 20 | 03| 20 [ 03| 20 | ns Ain [3 14 [ Bin
Fall Time t 0.3 20 0.3 20 0.3 2.0
L - - ne Aout [] 4 13 [ Dout
NOTE: Each MECL 10KH 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 B E 5 12 j Cout
mounted on a printed circuitboard and transverse air flow greater than 500 Ifpm is maintained out ou
. Bin [ 1 [ Cin
*Drives a 25 pF load. -
i 10 Ci
This document contains information on a new product. Specifications and information herein are subject Bin E 7 : n
to change without notice
© VEE q 8 9 :] Vece
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MC10H125

APPLICATION INFORMATION

The MC10H125 incorporates differential inputs and
Schottky TTL “totem pole” outputs. Differential inputs
allow for use as an inverting/non-inverting translator or
as a differential line receiver. The Vgg reference voltage
is available on Pin 1 for use in single-ended input bias-
ing. The outputs of the MC10H125 go to a low-logic

2-27

level whenever the inputs are left floating.

An advantage of this device is that MECL-level infor-
mation can be received, via balanced twisted pair lines,
inthe TTL equipment. This isolates the MECL-logic from
the noisy TTL environment. Power supply requirements
are ground, +5.0 volts and —5.2 volts.
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MC10H130

L

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H130is a member of Motorola's new MECL family. This
MECL 10KH part 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.

I | SUTTX
. . PLASTIC PACKAGE
® Propagation Delay, 1 ns Typical E{i CASE 648
® Power Dissipation, 155 mW Typical
® Improved Noise Margin 150 mV (over operating voltage and
temperature range) L SUFFIX
@ Voltage Compensated CERAMIC PACKAGE
. A
® MECL 10K-Compatible CASE 620
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
P r Supply (Ve = O V| -8.0to 0 Vdc
ower Supply (Ve = 0) EE DUAL LATCH
Input Voltage (V¢ = 0) Oto VEg Vdc
Output Current — Continuous lout 50 mA sS1 5
— Surge 100
Operating Temperature Range 0-75 °C
D1 7 a1 2
Storage Temperature Range — Plastic Tstg -55to 150 °C _
— Ceramic -55 10 165 °C CEn 6®
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V £5%) (See Note) a1 3
e 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Current g — 38 — 35 — 38 mA R1 44— Vee=Pint
Input Current High linH A ¢ Veea = Pin 16
Pins 6, 11 — |48 | — | 275 | — | 275 R2 13— VEg = Pin8
Pins 7, 9,10 — 545 - 320 — 320
Pins 4,5,12,13 — 434 —_ 255 — 255
14
Input Current Low linL 0.5 — 0.5 - 0.3 — uA v-D
High Output Voltage VoH -1.02 | -0.84} -098 | -0.81 | -0.92 |[-0.735| Vdc CE2 1
Low Output Voltage VoL -1.95 | -163] -1.95| -1.63 | -1.95 | -1.60 Vdc 2 10 ——— 15
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 |-0.735 | Vdc
Low Input Voltage ViL 195 [-148 ] -195 | -1.48 | -1.95 | -1.45 Vdc s2 12
AC PARAMETERS
Propagation Delay thd ns
Data, Set, Reset 0.7 2.0 0.7 1.8 0.7 2.0
Clock 0.7 2.2 0.7 21 0.7 2.2
Rise Time tr 0.7 2.2 0.7 20 0.7 2.2 ns
Fall Time 1 07 | 22 | 07 | 20 | 07 | 22 | ns TRUTH TABLE
Setup Time tset 2.2 - 2.2 — 22 - ns 0 C | CE | Qnsy
Hold Time thold 07 - 07 - 07 — ns L L L L
H L L H
NOTE : 3 C |~ a,
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test > o} T a
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a s = o 0"
printed circuit board and transverse air flow greater then 500 linear fpm is maintained. Outputs are n

terminated through a 50-ohm resistor to -2.0 volts.

MECL is a trademark of Motorola Inc.

This document contains information on a new product. Specifications and information herein are

subject to change without notice.
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MC10H130

APPLICATION INFORMATION

The MC10H130 is a clocked dual D type latch. Each
latch may be clocked separately by holding the common
clock in the low state, and using the clock enable inputs
forthe clocking function. If the common clock is to be used
to clock the latch, the clock enable {CE) inputs must be in
the low state. In this mode, the enable inputs perform the
function of controlling the common clock (@).

Any change at the D input will be reflected at the output

while the clock is low. The outputs are latched on the posi-
tive 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 setandreset inputs do not override the clock and D
inputs. They are effective only when either C or CE or both
are high.

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

ty (ns)
MC10H130 — 1.4 ns
MC10130 — 2.0 ns

Set/Reset to 0

1

MC10H130
tpd*-

MC10H130 — 1.5 ns
MC10130 — 2.1 ns

Clock to @

MC10H130
tpd+- |
1.4 s " MC10130
fpd*‘
2.8 ns

t¢ (ns)
MC10H130 — 1.2 ns
MC10130 — 1.4 ns

__Set/Reset 100

1'(
MC10H130 — 1.2 ns
MC10130 — 1.5 ns
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MC10H131

Advance Information

@ Propagation Delay, 1 ns Typical
® Power Dissipation, 235 mW Typical

® Improved Noise Margin 150 mV (over operating voltage and
temperature range)

® Voltage Compensated

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H131 is a member of Motorola’s new MECL family. This
MECL 10KH part 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.

DUAL TYPE D MASTER-SLAVE
FLIP FLOP

, P SUFFIX
Ny PLASTIC PACKAGE
r' CASE 648

printed circuit board and transverse air flow greater then 500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to -2.0 volts.

MECL is a trademark of Motorola Inc.
This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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. L SUFFIX
® MECL 10K-Compatible CERAMIC PACKAGE
CASE 620
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) \/33 -80100 Vdc
Input Voltage (V¢ = 0) ' 0to Vgg Vdc
Output Current — Continuous lout 50 mA S1 5
— Surge 100 b
Operating Temperature Range Ta 0-75 °c o1 7 » aim 2
Storage Temperature Range — Plastic Tstg -55 t0 150 °C .
— Ceramic -55 to 165 °C Cer 6 '®
ELECTRICAL CHARACTERISTICS (Vgg =-5.2 V £5%)(See Note) Qipm—o3
g 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit 1

Power Supply Current g — 62 — 56 — 62 mA
Input Current High linH nA

Pins 6, 11 — 530 - 310 — 310

Pin9 — 660 - 390 — 390

Pins 7, 10 — 485 - 285 - 285

Pins4,5,12,13 —_ 790 — 465 - 465
Input Current Low LinL 05 — 05 — 03 — nA
High Output Voltage VoH -1.02 | -084 | -0.98 | -0.81 | -0.92 {-0.735.| Vdc
Low Output Voltage VoL -1965|-163 | -195 | -1.63 [-195 [ -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|-148 | -1.95| -1.48 | -1.95 | -1.45 | Vdc MC10H131
AC PARAMETERS RS TRUTH TABLE
Propagation Delay thd ns R S Qn+1

Clock 0.7 2.0 0.7 2.0 0.7 2.1 T T Q

Set, Reset 07 | 20 | 07 | 20 | 07 | 21 - o T
Rise Time tr 0.7 23 0.7 23 0.7 25 ns H L L
Fall Time tf 0.7 23 0.7 23 0.7 25 ns H H N.O.
Setup Time tset 0.7 - 0.7 — 0.7 — ns N.D. = Not Defined
Hold Time thold 0.7 — 0.7 - 0.7 — ns CLOCKED TRUTH TABLE
Toggle Frequency ftog 250 — 250 — 250 — MHz C D Qn+1
NOTE: L ¢ Qn

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test H L L

table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on a H H H

¢ = Don’t Care

C=Cg +Cc

A clock H s a clock transition
from a low to a high state

Dual D Master-Slave Flip-Flop




MC10H131

APPLICATION INFORMATION

The MC10H131 is a dual master-slave type D flip-flop.
Asynchronous Set (S) and Reset (R) override Clock (Cc)
and Clock Enable (CE) inputs. Each flip-flop may be
clocked separately by holding the common clock in the
new 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 Enable inputs 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
transitionof the clock. Achange in the information present
at the data (D) input will not affect the output information
at any other time due to master slave construction.

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

Clock to O

ENT

|

o

MC10131

|-
tpd++ [
3.0ns }/——A
.
W ]
ty (ns)

MC10H131 — 1.4 ns
MC10131 — 2.0 ns

Set/Reset to @

MC10H131
[pd++

MC10131
tpd+_+
3.1 ns

tr (ns)
MC10H131 — 1.5 ns
MC10131 — 2.1 ns

Clock to @

MC10131
‘pd*“
2.8 ns

ty (ns)
MC10H131 — 1.2 ns
MC10131 — 1.4 ns

Set/Reset to O

MC10H131 — 1.2 ns
MC10131 — 1.5 ns
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MC10H135

Advance Information

overide the clock.

of the flip flop change on the positive t
® Propagation Delay, 1.5 ns Typical
® Power Dissipation, 280 mW

DUAL J-K MASTER SLAVE FLIP-FLOP

The MC10H135 is a member of Motorola’s new MECL family. The
MC10H135 is adual J-K masterslave flip-flop. The device is provided
with an asynchronous set(s)andreset(R). These setand reset inputs

A common clock is provided with separate JK inputs. When the
clock is static, the JK inputs do not effect the output. The output states

ransition of the clock.

® Improved Noise Margin 150 mV

(Over Operating Voltage and

DUAL J-K MASTER SLAVE
FLIP-FLOP

Typical/Pkg. (No Load) Temperature Range) , oD SUFFIX
® fiog 250 MHz Max ® Voltage Compensatfed .|'l ; CASE 648
® MECL 10K-Compatible ]
MAXIMUM RATINGS
Characteristic Symbol Rating Unit L SUFFIX N
| - V, _8. Vi CERAMIC PACKAGE
Power Supply (Vcc = 0) EE Ot 0 de CASE 620
Input Voltage (V¢ = 0) \/ 0to VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
LOGIC DIAGRAM
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C St 5
— Ceramic -551t0 +165 °C J1 7 - Q1 p—2
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note) -
— | K1 6 Qip~—3
c gt 0° 25° 75° .
Characterist Symbol l - pi
e ymee Min | Max | Min | Max | Min | Max onie R1 4 — Veer =Pint
cC 9—e Vce2 = Pin 16
Power Supply Cyrrent Ig — 75 — 68 — 75 mA S2 12 _—' VEE = Pin 8
input Current High linH uA J2 10 Q2 15 i
Pins 6,7, 10, 11 — 460 — 285 — 285 Lo -
ans 4,5,12,13 — 800 — 500 - 500 K2 11 - azp 14
Pin 9 —_ 675 — 420 — 420 -
Input Current Low linL 0.5 — 05 — 03 - wA R2 13 _—4
High Output Voltage VOH -1.02| -0.84 | -0.98 | -0.81 | -0.92 |-0.735 | Vdc R-S TRUTH TABLE CLOCK J-K TRUTH TABLE*
Low Output Voltage VoL |-195|-163|-1.95 |-163 |-195 | -160 | Vde S fo — fet
0 n n
High Input Voltage ViH -1.17 | -084 | -1.13 | -0.81 |-1.07 |-0.735 | Vdc L H H, t‘ h h
H L L
Low Input Voltage ViL -1.95| -148 | -1.95 | -1.48 | -1.95 | -1.45 .| Vdc H H N.D. H H Qn
AC PARAMETERS 'N.D. = Not Defined *Output states change
on positive transition
Propagation Delay tpd ns of clock for J-K input
Set, Reset, Clock 0.7 26 0.7 23 0.7 26 condition present.
Rise Time tr 07 | 22 | 07 | 20 |07 | 22 | ns PIN ASSIGNMENT
Fall Time tf 0.7 22 0.7 20 | 07 | 22 ns Veer 1 16 b Veez
Set-up Time tset 15 — 15 — 15 — ns Q12 153 Q2
Hold Time thold 1.0 — 1.0 — 10 | — ns a1 s 14 Q2
Toggle Frequency ftog 250 ’ 250 250 | MHz R1[]a 13[7JR2
NOTE:
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test s1Os 1282
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a R1 E 6 11 :Kz
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 g0z 10332
This document contains information on a new product. Specifications and information herein VEg 8 9[c
are subject to change without notice.
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@ MOTOROLA

MC10H136

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H136 is a member of Motorola’s new MECL family. The
MC10H136 is a high speed synchronous hexadecimal counter. This
10KH part is a functional/pinout duplication of the standard MECL
10K family part, with 100% improvement in counting frequency and
no increase in power-supply current.

® Counting frequency, 2560 MHz minimum

® Power Dissipation, 625 mW Typical
® Improved Noise Margin 150 mV

(over operating voltage and temperature range)

® Voltage Compensated
MECL 10K-Compatible

UNIVERSAL HEXADECIMAL
COUNTER

MAXIMUM RATINGS

P SUFFIX
|i PLASTIC PACKAGE
l CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

FUNCTION SELECT TABLE

CiN S1 S2 Operating Mode
[ L L Preset (Program)
L L. H Increment (Count Up)
H L H Hold Count
L H L Decrement (Count Down)
H H L Hold Count
@ H H Hold (Stop Count)
SEQUENTIAL TRUTH TABLE*
INPUTS OUTPUTS
Ca__'fV Clock CﬂV
si|s2|oofpi|D2|D3] T *» |oojarjaz|a3| dut
L L L L H H ] H L L H H L
LifHjololo o L H HIL|H|H H
LiHfolo|olo L H LlH|R[H H
LiH|lo]o]o]o L H HIH|HIH L
L Hl|o o ® @ H L H H H H H
1S Hlo © o o H H H H H H H
HiHlo lololo ® H HIH|H]|H H
L L H H L L @ H H H L L L
HIL ? © 4 ° L H L H L L H
HlLtloflojol|o] v Hofrlo|ole] w
HiLlo -4 @ @ L H L L L L L
H L © L3 L @ L H H H H H H

® = Don'tcare

* Truth table shows logic states assuming inputs vary 1n sequence
shown from top to bottom.

* A clock H is defined as a clock nput transition from a low to a
high logic level

Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) VEg -80to0 Vdc
Input Voltage (Ve = 0) Vi Oto VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta 0-75 °C
Storage Temperature Range — Plastic Tstg -55 to 150 °C
— Ceramic -55 t0 165 °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V 25%) (See Note)
. 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Current 13 — 165 — 150 - 165 mA
Input Current High linH A
Pins 5,6, 11,12, 13 — 430 —_ 275 - 275
Pin 9 — 670 — 420 —_ 420
Pin7 — 535 — 335 — 335
Pin 10 — 380 — 240 . 240
Input Current Low binL 0.5 — 0.5 — 0.3 - uA
High Output Voltage VoH -1.02 | -084 | -0.98 | -0.81 | -0.92]-0.735 | Vdc
Low Output Voltage VoL -1.95| -163 |-1.95| -1.63 |-1.95| -1.60 | Vdc
High Input Voltage ViH -1.17 | -084 |-1.13 | -081 | -1.07|-0.735 | Vdc
Low Input Voitage ViL -195 | -148 [-1.95 | -1.48 | -1.95| -145 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Clock to Q 0.7 35 0.7 3.2 0.7 35
Clock to Carry Out 0.7 7.7 0.7 7.0 0.7 77
Carry in to Carry Out 0.7 35 0.7 3.0 0.7 35
Set-up Time tset ns
Data (DO to C) 20 — 20 — 20 —
Select (S to C) 3.5 — 3.5 — 35 —
Carry In (Cjy to C) 2.0 — 20 — 20 —
(Cto Cip) o - o — o —
Hold Time thold ns
Data (C to DO) 0 — [o] — o] —
Select (C to S) -05 — -05 — -05 -
Carry In (C to Cjp) o] - o] —_ (V] -
(Cin o C) 2.2 — 22 — 22 | —
Counting Frequency feount 250 — 250 — 250 — MHz
Rise Time tr 0.7 23 07 2.1 0.7 23 ns
Fall Time tf 0.7 23 0.7 21 0.7 23 ns
NOTE:

Each MECL 10KH 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 then 500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to -2.0 volts.
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MECL is a trademark of Motorola Inc.

This document contains information on a new product.
Specifications and information herein are subject to
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MC10H136

HEXADECIMAL COUNTER

" PiBe Be B e

s2 7 1
Carry Tn
10 _ ]
Clock © ]
13 4L
Vcet = Pin 1
Vece2 =Pin 16
VEE=Pin8
! ! I Lol
12 14 11 15 6 2 5 3 4
[]4) Qo D1 Q1 D2 Q2 D3 Q3 carry Out
NOTE: FLIP FLOPS WILL TOGGLE WHEN ALL TINPUTS ARE LOW.
APPLICATION INFORMATION
The MC10H136 is a high speed synchronous counter The S1,S2, control lines determine the operating modes
that operates at 250 MHz. Counter operating modes of the counter. In the pre-set mode, a clock pulse is neces-
include count up, count down, pre-set and hold count. sary to load the counter with the information present on
This device allows the designer to use one basic counter the data inputs (DO, D1, D2, and D3). Carry out goes low
for many-applications. onthe terminal count or when the counter is being pre-set.
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| Advance Information
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H141 is a four-bit universal shift register. This device
is a functional/pinout duplication of the standard MECL 10K part
with 100% improvement in propagation delay and operation fre-
quency and no increase in power supply current.
P SUFFIX
e Shift frequency, 250 MHz Min PLASTIC CASE
L . CASE 648
® Power Dissipation, 425 mW Typical
® Improved Noise Margin 150 mV (over operating
voltage and temperature range)
® Voltage Compensated
e MECL 10K-Compatible |
L SUFFIX
CERAMIC CASE
CASE 620
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) . VEE -8.0to 0 Vdc
Input Voltage (Vcc = 0) Vi ‘0 to VEE Vdc Fo;;—:tltRUn.lv:rsal
egister
Output Current — Continuous lout 50 mA 9
— Surge 100 13
Operating Temperature Range TA 0-75 °C I
Storage Temperature Range — Plastic Tstg —55 to 150 °C DL
— Ceramic —55to 165 °C 4 |C Q0 b—— 14
ELECTRICAL CHARACTERISTICS (VEg = -5.2V * 5%) 12 | Do
o 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit 1M —-D Q1 p——15
Power Supply Current IE 112 102 112 mA 9 D2
Input Current High linH pA
Pins 5, 6,9, 11,12, 13 —_ 405 — 255 — 255 6 —— D3 Q2 p———2
Pin 7,10 ~ _ 416 -— 260 — 260 .
Pin 4 — | 50| — | 320 | — | 320 10 ———S1
Input Current Low link 0.5 — 05 — 0.3 — pA 5 2 a3 3
High Output Voltage VOoH ~1.02| -0.84| -098| —0.81| —0.92(-0.735| Vdc DR '
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 5 |
Low Input Voltage ViL -1.95| -1.48| -1.95| -1.48| -1.95| -1.45 | Vdc
AC PARAMETERS xcm = Efn 16
\ = Pin
Propagation Delay tpd 1.1 2.0 1.0 1.9 1.1 21 ns Sg; = Pin8
Hold Time thold 1.0 —_ 1.0 — 1.0 —_ ns
Set up Time tset ns
Data 15| — |15 — | 15| — TRUTH TABLE
Select 3.0 — 3.0 — 30-| —
Rise Ti t 0.7 24 0.7 2.2 0.7 24 = OPERATING L
ime r . . X . X . ns )
Fall Time t 07 | 23 | 07 | 22 | 07 | 24 S1]S2| MODE |Q0n.1/Q7n.1/@2n.1/Q3n.1
Shift Frequency fshift 250 — 250 — 250 —_ MHz L | L [Parallel Entry| DO B1 b2 b3
NOTE: L | H | ShiftRight* | Q1n | Q2n | Q35 | DR
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test H| L | shift Left* DL | QOp | Q1p | Q2,
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 H | H | StopShift | Q0n | Q1p | Q2p | Q3
are terminated through a 50-ohm resistor to —2.0 volts. * Outputs as exist after pulse appears at “C” input with’
input conditions as shown (Pulse Positive transition
This document contains information on a new product. Specifications and information herein of clock input).
are subject to change without notice. 2-35




MC10H141

LOGIC DIAGRAM

5

Hold

D3 D2 D1 DO
(P Parallel Enter (P 7
s1 O] le 19
Decoder __:l
S2 O
Shift Right
DRO- TtD_\ —tDﬂ
Shift Left

s

L4

co—~[> ﬁc

APPLICATION INFORMATION

The MC10H141 is a four-bit universal shift register
which performs shift left, or shift right, serial/parallel in,
and serial/parallel out operations with no external gat-
ing. Inputs S1 and S2 control the four possible opera-
tions of the register without external gating of the clock.
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 shifting
in from the right (DR). :
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@ MOTOROLA MC10H145

L Advance Information ‘

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H145 is a member of Motorola’s new MECL family. The
MC10H145 is’a 16 x 4 bit register file. The active-low chip select
allows easy expansion.

The operating mode of the register file is controlled by the WE
input. When WE is “'low" the device is in the write mode, the outputs
are "low’” and the data present at D, input is stored at the selected

address. when WE is ""high"’, the device is in the read mode — the
data state at the selected location is present at the Qp outputs. , L SUFFIX
29 CERAMIC CASE

® Address Access Time, 3.5 ns Typical CASE 620

® Power Dissipation, 700 mW Typical

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

P SUFFIX
® Voltage Compensated PLASTIC CASE
® MECL 10K-Compatible CASE 648

MAXIMUM RATINGS

PIN ASSIGNMENT

Characteristic Symbol Rating Unit
[
Power Supply (Vcc = 0) VEE -80to0 Vdc \/
Input Voltage (Ve = 0) \Z 0to VEg Vdc ai : ! 6] vee
Output Current — Continuous lout 50 mA Qo [: 2 15[ Q2
— Surge 100
3 14 3
Operating Temperature Range Ta Oto+75 °C cs : j a
Storage Temperature Range — Plastic Tstg -55 to +160 °C D1 [: 4 13 : WE
— Ceramic -55to +165
L bo[1s 12 ] D3
- o
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V + 5%) (See Note) A3 E 6 1 : D2
L 0° 25° 75° .

Characteristic Symbol in Max Min Max Min Max Unit A2 : 7 10 :] AO
Power Supply Current I3 — 165 — 150 — 165 | mA VEE [: 8 9 j A1
Input Current High linH — 375 — 220 — 220 | uA
Input Current Low linL 0.5 — 05 — 03 — nA

‘__1__1
High Output Voltage VOH -1.02 | -0.84 ﬁ0.98 -0.81 | -0.92 | -0.735] Vdc
Low Output Voltage VoL |-195|-163|-195|-163|-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 TRUTH TABLE
NOTE
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test MODE INPUT OUTPUT
table, after thermal equilibrium has been established. The circuitis in atest socket or mountedon a E WE Dn Qnﬁ
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are P
terminated through a 50-ohm resistor to -2.0 volts Write "0 L L L L
Write "1 L L H L
Read L H ) Q
Disabled H ) @ L
@ = Don't Care
This document contains information 6n a new product. Specifications and information herein are Q-State of Addressed Cell

subject to change without notice. MECL, MECL 10K and MECL 10KH are trademarks of Motorola Inc
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MC10H145

AC PARAMETERS

MC10H145
Ta =0to+75°C,
VEE = -5.2 Vdc +5%
Characteristics Symbol Min Max Unit Conditions
Read Mode ns Measured from 50% of input to 50% of
Chip Select Access Time tACS 1.0 3.0 " | output. See Note 2.
Chip Select Recovery Time tRCS 1.0 3.0
Address Access Time tAA .0 5.0
Write Mode ns |twsa = 3.5 ns
Write Pulse Width tw 4.0 — Measured at 50% of input to 50% of
Data Setup Time Prior to Write twsD (0] — output. tyy = 4.0 ns.
Data Hold Time After Write tWHD 1.5 —
Address Setup Time Prior to Write tWSA .35 —
Address Hold Time After Write tWHA 0.5 e
Chip Select Setup Time Prior to Write twscs o —
Chip Select Hold Time After Write tWHCS .15 —
Write Disable Time tws 1.0 4.0
Write Recovery Time tWR 1.0 4.0
Chip Enable Strobe Mode ns ‘[ Guaranteed but not tested on
Data Setup Prior to Chip Select tcso 0 - standard product. See Figure 1.
Write Enable Setup Prior to Chip Select tcsw (o] —
Address Setup Prior to Chip Select tcsa 0o —
Data Hold Time After Chip Select tCHD 1.0 —
Write Enable Hold Time After Chip Select tCHW 0 —
Address Hold Time After Chip Select tCHA 2.0 —
Chip Select Minimum Pulse Width tcs 10 -
Rise and Fall Time tr, tf ns [ Measured between 20% and 80%
Address to Output s 0.6 25 points.
CS to Output 0.6 2.5
Capacitance pF Measured with a pulse technique.
Input Capacitance Cin — 6.0
Output Capacitance Cout — 8.0

NOTES: 1. Testcircuit characteristics: Ry=50(), MC10H145.C| < 5.0 pF(including jig and Stray Capacitance). Delay should

be derated 30 ps/pF for capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL in a system environment, consult MECL System Design Handbook.

FIGURE 1 — CHIP ENABLE STROBE MODE

"‘——'\k ;

A.___]\_.____....._._...__J
- tcsD

—_—— =M

] ___jt_
le tcHD

_ -tesw - tCHW
w

tCSA tcs —o
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MC10H145

16 x 4 Bit Register File

Q3 [

Qo (o)} Q2
. P P T 15
Data Data Data Data Chip
Out Out Out Out Select
Buffer Buffer Buffer Buffer Buffer
Sense Sense Sense Sense
10
A0 O—
N ~
9| 5 &
AlO— £ 3
@ 9 16 x 4 Memory
o
7 % P Cell Array
A2 O—f 5T
T <
<
6
A30—
—
Write and
Data In Buffer 13
) —————O WE
5 4 11 12
[} o)
DO D1 D2 D3
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@ MOTOROLA

MC10H155

Advance Information

® Associate Time 7.0 ns Max
® Single Bit Masking

Temperature Range)

Voltage Compensated
MECL 10K-Compatible

CONTENT ADDRESSABLE MEMORY

The MC10H155 is a member of Motorola’s new MECL family.
The MC10H155 is a 16-bit ECL Content Addressable Memory
(CAM). The device is organized as an array of 8 words by 2 bits
with each cell of the array containing an exclusive-OR comparator,
a D-type latch as well as control logic. The modes of operation
possible with the MC10H155 are reading, writing, associate,
masked associate and the hybrid mode.

® Open Emitter Match Lines for Easy Bit Expansion

@ Improved Noise Margin 150 mV (Over Operating Voltage and

CONTENT ADDRESSABLE
MEMORY

L SUFFIX
CERAMIC PACKAGE
CASE 726-04

P SUFFIX
PLASTIC PACKAGE
CASE 707-02

18

1

MAXIMUM RATINGS

BLOCK DIAGRAM

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -80to0 Vdc
Input Voltage (Vcc = 0) V| 0to VEE Vdc
Output Current — Continuous lout 50 mA
-— Surge 100
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic | —55to +165) °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2V +5%) (See Note)
0°C 25°C 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit
Power Supply Current Ie —_ 135 —_ 125 — 135 mA
Input Current High linH nA
Pins 2,3,4,5,7,
12,14,15,16,17 — 380 —_ 240 — 240
Pins 10,11 — 435 —_ 270 - 270
Pin 8 _ 400 — 250 — 250
Input Current Low linL 0.5 — 0.5 - 0.3 — MA
High Output Voltage VoH —1.02| -0.84/ -0.98| -0.81| -0.92| —0.735| Vdc
Low Qutput Voltage VoL |—1.95/-1.63{-195{-1.63]-1.85 —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/ 148|195/ -1.48| -1.95| —1.45 | Vdc

NOTE:

Each MECL 10KH 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.

This document contains information on a new product. Specifications and information herein is

subject to change without notice.

MECL, MECL 10K, and MECL 10KH are trademarks of Motorola Inc.
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MC10H155

AC PARAMETERS

0° 25° 75°C
Characteristic Min Max Min Max Min Max Unit -
Associate Time (ltoY) TA1 — 6.0 — 6.0 — 7.0 ns
(AtoY) TA2 — 6.0 — 6.0 —_ 7.0
Disable Time ) (AtoY) TD1 — 6.0 — 6.0 — 7.0 ns
(Ato D) TD2 — 4.0 - 4.0 — 5.0
(YtoD) TD3 — 6.5 — 6.5 — 7.0
Setup Time (AtoY) TS2 — 8.0 — 8.0 — 9.0 ns
(Yto W) TS3 — 3.0 - 3.0 — 4.0
‘ (Ito W) TS4 - 4.0 - 4.0 — 5.0
Write Pulse Width . ™ — 8.0 — 8.0 — 9.0 ns
Write Access Time TS4 = TW (Wto D) TA3 — 8.0 - 8.0 — 9.0
TS4 = TW (I'to D) TA4 — 6.0 — 6.0 — 7.0
Hold Time (Wto A) TH1 — 1.0 — 1.0 — 1.5 ns
(WtoY) TH2 — 3.0 — 3.0 — 4.0
(Wtol) TH3 — 3.0 - 3.0 — 4.0
Read Access Time TS4 = TW (YtoD) TA5 — 5.0 — 5.0 — 6.0 ns
TS4 = TW (Ato D) TA6 - 4.0 — 4.0 — 5.0
Cycle Time, CP Rate 40 — 40 — 35 — MHz
TRUTH TABLE
Mode A0 A1 10 n w DO D1 Qno Qn1 Yn
Associate! 1 1 1/0 1/0 X 0 0 Qano Qn1 Qn0 @10 + QN1 @
Associate1:2 1 0 110 X 1 0 D1 Qno an1 ano @ 10
(Masked)
Associate1,2 0 1 X 10 1 DO 0 Qano Qan1 an1@®n
(Masked)
Read2.3 0 0 X X 1 Do | D1 Qno ant 0 (Selected Address)
Write3.4 0 0 10 | 1/0 0 10 1 10 1 0 (Selected Address)
Hybrid 1 0 170 | 1/0 0 0 1 Qno 11Yn Qno @ 10
Hybrid5 0 1 10 | 1/0 0 10 0 10:°Yn Qan1 an1 @ N
X = Don't Care

Qn0 = Contents of Address n, Bit0 (n = 0to 7)
Qn1 = Contents of Address n, Bit 1

NOTES:
1. 1 (High) = Mismatch of Qn @I, 0 (Low) = Match of Qn @I
2. D0 = Q00-Y0 + Q10+Y1 + ++« + Q70+ Y7
D1 = Q01-Y0 + Q11+Y1 + +++ + Q71+Y7
3. Under normal operation, only one Y address is selected for read or write.
4. The write is transparent.
5. At all “matched’’ addresses there exists a simultaneous Associate and Write.
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MC10H 155

DESCRIPTION OF MODES OF OPERATION

The MC10H155 can be operated in any of the follow-
ing modes: Read, Write, Associate, Masked Associate
and Hybrid. Lines YO-Y7 can be used as either inputs
(a linear word select in the read/write mode) or as out-
puts (indicating match/mismatch in the associate mode).

Associate

Data present on the 10 and I1 inputs are compared
with the latch outputs (Qn0, Qn1) of each cell. If the data
input is at the same state as the latch output of a par-
ticular Y location, that Y-line goes low. Because these
Y outputs are open emitters, expansion in multiples of
2 bits is obtained by tying additional MC10H155’s to the
Y-bus lines.

Masked Associate

This mode allows only the comparison of a single bit
which is selected by bringing the corresponding A0- or
A1-line high. The other bit is inhibited by holding the
corresponding AO- or Al-line low.

Read
The particular cell output to be read is selected by
bringing the associated Y-input low. Under normal op-

eration only one cell is selected to be read, all Y-inputs
of deselected cells must be held high. The state of the
selected cell appears on outputs DO and D1. In the case
where more than one cell is selected, the outputs of
these cells are OR-ed together and appear on the DO-,
D1-outputs.

Write

In this mode data present at the 10-, 11-inputs is trans-
ferred to the latch outputs. Since the D0O-, D1-outputs
are transparent, they follow the state of these 10-, 11-
inputs. The particular cells to be written into are selected
by taking their respective Y-inputs low. All deselected
cells, Y-inputs must be held high.

Hybrid

In this mode, only one of the 10- or I1-data inputs are
associated with their respective latch outputs, Qn0 or
Qn1. If a match exists, the corresponding Yn-line(s) will
go low. As the Y-line goes low, this will address the
other half of the memory for writing new data. Thus,
when 10 matches QnO, it is possible to write 11 in Qn1
or vice versa.

OUTLINE DIMENSIONS

TNANAANNDN

3

p 8

& .
P RVEVRSRSRSRDRR!

L - W —————

e

1
c
1
K
1 J
e H - -G —- SEATING PLANE S m
MILLIMETERS]  INCHES
DIM[ MIN | MAX | MIN | MAX
A 2222 2324 | 0.875] 0915 NOTES
] 10 |_6.60 | 0.240 | 0.260 1. POSITIONAL TOLERANCE OF LEADS (D),
€ | 3.5 | 457 | 0.140] 0,180 SHALL BE WITHIN 0.25mm(0.010) AT
D 36 | 0.56 | 0.014 | 0.022 MAXIMUM MATERIAL CONDITION, IN
27 | 178 0050 0.070 RELATION TO SEATING PLANE AND
G | 2.54 BSC 0.100 BSC EACH OTHER
W | 1.02 | 1.52 | 0.040] 0.060 2. DIMENSION L TO CENTER OF LEADS
J 0.20 | 0.30 | 0.008 | 0.012 WHEN FORMED PARALLEL.
K | 292 343]0115[0.135 3 DIMENSION B DOES NOT INCLUDE
L 762 BSC 0,300 BSC MOLD FLASH.
M 00 [ 150 | @° 150
N_| 051 | 1.02 | 0.020 [ 0.040

CASE 707-02
PLASTIC PACKAGE

A
M
[ T
B L
1 N
~-t
i
-G -
— A —
MILLIMETERS |  INCHES
DIM[ MIN_ [ MAX ‘f MIN_ | MAX
A [ 2235|2311 0880, 0910 | NOTES
B | 610 | 749 , 0240 0295 1. LEADS, TRUE POSITIONED
o " Tso0s 0.200 WITHIN 0.25 mm (0.010) DIA
F Yot oot AT SEATING PLANE, AT
D038 1 053 0015, 0021 MAXIMUM MATERIAL
Fy140 ; 178 0055, 0070, CONDITION
[ G, 258sC . 0100BSC 2. DIM "L" TO CENTER OF
H 051 | 114 10020 0045 | LEADS WHEN FORMED
10 030 | 0008 | 0012 ; PARALLEL.
"X 308 | 432 0125 0.470 3 DM VA" "B INCLUDES
U 7628SC_ | 0300BSC MENISCUS
M DU ]SD 700 ]50
N | 051 | 102 | 0020 0040
CASE 726-04
CERAMIC PACKAGE
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LOGIC DIAGRAM
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MC10H155

TIMING DIAGRAMS

READ CYCLE

—_— | TD1
N 'l % Mode Select
ﬁ TAS [+ = TD2 |-
Y 1‘ Selected Y

A

(One Line)

L Unselected Y
-l-U’ LTDB» TD3— (7 Lines)
D TAG: .ﬂt >< Valid * Data Out

Y

WRITE CYCLE

«— TS2 — - TH1 F.__. -
A 5\ Mode Select

=-TD1

Y Selected Y
] TH2 (One Line)

Y w Unselected Y
TS3 ™ (7 Lines)

W xt 7‘ Write Pulse

TS4—— TH3
Valid % Input Data
—> WTAG
D

Data Out

ASSOCIATE CYCLE

A T Mode Select
TA2+| Mismatch < TD1
Y

}Match ﬂx Y Output
<~—TA1—= TA1]
| Input Data
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@ MOTOROLA MC10H158

Advance Information J

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H158 is a member of Motorola’s new MECL family. The
MC10H158 is a quad two channel multiplexer with common input
select. A “’high” level select enables input DOO, D10, D20 and D30
anda “low’ level select enablesinput DO1,D11,D21and D31. This
MECL 10KH part is a functional/pinout duplication of the standard

MECL 10K family part, with 100% improvement in propagation , . ZTSUFFIX
i i . = LASTIC PACKAGE
delay and no increase in power-supply current. Hli CASE 648
® Propagation Delay, 1.5 ns Typical L SUFFIX
® Power Dissipation, 197 mW Typical CERAMIC PACKAGE
® Improved Noise Margin 150 mV (over operating voltage and CASE 620

temperature range)
® Voltage Compensated
® MECL 10K-Compatible

Quad 2-Input Multiplexer
MAXIMUM RATINGS

Sel
Characteristic Symbol Rating Unit elect S{i_‘

Power Supply (Vee = 0) VEE -80t00 Vdc
input Voltage (Vec=0) \i Oto Vgg Vdc bo1 6 1 Qo
Output Current — Continuous lout 50 . mA -l

— Surge 100 D00 6

Operating Temperature Range Ta 0-75 °C
Storage Temperature Range — Plastic Tst -55t0 150 °C
{¢]
— Ceramic -55 to 165 °C pr1 3 Vj‘j’-‘ﬂ—\>. 2 a1
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5%) D10 4 UL—
L 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit L

Power Supply Current Ig — 53 — 48 — 53 mA D21 12 — ~ 5 Q2
Input Current High linH uA - -

Pin 9 — | a5 | — | 208 | — | 295 020 13 ———7—

Pins 3-6 and 10-13 —_ 515 — 320 -— 320
Input Current Low | 0.5 — 0.5 - 03 — A

P inL B D31 10 .
High Output Voltage Vo |-1.02|-084|-098|-081]-092|-0735| vdc L 4 a3
Low Output Voltage VoL -195 | -163 | -195(-163 | -1.95| -1.60 Vdc D30 11
High Input Voltage ViH -1.17 | -084 | -1.13 | -0.81 | -1.07 | -0.735| Vdc
Low Input Voltage ViL -1.95 | -1.48 | -1.95 | -1.48 | -1.95| -145 | vdc Vee = Pin16

Vgg = Pin8

AC PARAMETERS
Propagation Delay thd ns

Data 1.0 1.9 1.0 1.8 1.0 2.0

Select 1.0 29 1.0 2.7 1.0 29 TRUTH TABLE
Rise Time tr 0.7 2.2 0.7 20 0.7 2.2 ns Select D0 | D1 Q
Fall Time tf 0.7 22 0.7 20 0.7 2.2 ns L @ L L
NOTE: L @ H H

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test H L L L

table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on a H H ) H

printed circuit board and transverse air flow greater then 500 linear fpm is maintained. Outputs are

terminated through a 50-ohm resistor to -2.0 volts ¢ = Don't care

This document contains information on a new product. Specifications and information herein are
subject to change without notice.
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@ MOTOROLA

MC10H159

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H159 is a member of Motorola’s new MECL family. The
MC10H159 is a quad 2-input multiplexer with enable. 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, 1.5 ns Typical

® Power Dissipation, 218 mW Typical

® Improved Noise Margin 150 mV (over operating voltage and

temperature range)
® Voltage Compensated
® MECL 10K-Compatible

P SUFFIX
PLASTIC PACKAGE
' CASE 648

il

L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

QUAD 2-INPUT MULTIPLEXER

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -80to0 Vde
Input Voltage (V¢c = 0) \ Oto VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta 0-75 °C
Storage Temperature Range — Plastic Tstg -55 to 150 °C
— Ceramic -56 to 165 °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £5%) (See Note)

Characteristic Symbol Min 9 Max MinzsoMax Min75°Max Unit
Power Supply Current I3 — 58 —_ 53 — 58 mA
Input Current High linH A

Pin9 — 475 — 295 — 295

Pins 3-7 and 10-13 — 515 —_ 320 - 320
Input Current Low linL 05 — 0.5 - 0.3 — uA
High Output Voltage VoH -1.02| -0.84 | -0.98| -0.81 | -0.92| -0.736| Vdc
Low Output Voltage VoL -1.95( -163 | -195| -1.63 | -1.95| -1.60 | Vdc
High Input Voltage VIH -117| -084 | -1.13| -0.81 | -1.07| -0.735| Vdc
Low Input Voitage ViL -195| -1.48 | -195| -1.48 | -1.95| -1.45 Vdc
AC PARAMETERS
Propagation Delay tpd ns

Data 05 22 0.5 2.0 0.5 2.2

Select 10 32 1.0 3.0 1.0 3.2

Enable 1.0 3.2 1.0 3.0 1.0 3.2
Rise Time t 0.7 22 0.7 2.0 0.7 2.2 ns
Fall Time tf 0.7 22 0.7 2.0 0.7 2.2 ns
NOTE:

Each MECL 10KH 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 circuitboard and transverse air flow greater then 500 linear fpm is maintained. Outputs are

terminated through a 50-ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein are

subject to change without notice.
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Select 9{}_—
D01 5
1 Qo
sniDY
D00 6
-
D10 4
Enable 7
D21 12 D_
Dﬁ—w Q2
-
D20 13
D31 10 —131
14 Q3
D30 11
Vce Pin 16
VEE Pin8
TRUTH TABLE
Enable Select 0o D1 Q
L L [ L H
L L 3 H L
L H L ® H
L H H [ L
H [ L3 (3 L

¢ = Don't Care




MC10H159

APPLICATION INFORMATION

The MC10H159 is a quad two channel multiplexer with
enable. Itincorporates common enable and common data
select inputs. The select input determines which data
inputs are enabled. A high (H) level enables data inputs

DO O, D10, D2 O, and D3 0. A low (L) level enables data
inputsDO1,D11,D21,and D3 1. Anychange onthe data
inputs will be reflected at the outputs while the enable is
low. Input levels are inverted at the output.
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@ MOTOROLA

MC10H160

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H160is a member of Motorola’s new MECL family. The
MC10H160 is a 12-bit parity generator-checker. The output goes
high when an odd number of inputs are high providing the odd parity
function. Unconnected inputs are pulled to a logic low allowing parity
detection and generation for less than 12 bits. The MC10H160 is a
functional pin duplication of the standard 10K family part with 100%
improvement in propagation delay and no increase in power-supply

12-BIT PARITY GENERATOR-CHECKER

current.
® Propagation Delay, 2.5 ns Typical
® Power Dissipation, 320 mW Typical

L SUFFIX
CERAMIC PACKAGE
CASE 620

® Improved Noise Margin 1560 mV (Over Operating Voltage and ,
Temperature Range) !lr.
® Voltage Compensated P SUFFIX u !
. PLASTIC PACKAGE
@® MECL 10K-Compatible CASE 648
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vg = 0) VEE -80to 0 Vdc
IAGRAM
Input Voltage (V¢ = 0) \] Oto VEg Vdc LOGIC DIAG
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta 0-+75 °C 3
Storage Temperature Range — Plastic Tstg -55to +150 °C 4 .
— Ceramic -55 to +165 °C 5 Vee =Pin 1
Vega = Pin 16
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note) 3 —ﬁ_’—u_/ VEE = Pin 8
0° 25° 75°
i . 9
Characteristic Symbol Min 1 Max | ™in Max | Min Max Unit
Power Supply Current Ig — 88 — 78 — 86 mA
Input Current High linH nA
Pins 3,5,7,10,12,14 — 391 — 246 — 246
Pins 4,6,9,11,13,15 — 457 — 285 — 285
Input Current Low linL 0.5 — 0.5 — 0.3 — uA
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
AC PARAMETERS TRUTH TABLE
Propagation Delay tpd 1.1 4.8 1.2 4.5 1.2 4.8 ns INPUT |OUTPUT
Rise Time t 07 | 20 (07 [ 19 |07 ] 20 | ns Sum of )
High Level] Pin2
Fall Time tf 0.7.-| 15 0.7 1.4 0.7 145 | ns Inputs
NOTE: Even LK-)W
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test Odd High

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.

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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@ MOTOROLA MC10H161

L Advance Information 7

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H161 is a member of Motorola’s new MECL family. This

part provides parallel decoding of a three bit binary word to one of P SUFFIX
eight lines. The MC10H161 is useful in high-speed multiplexer/ , PLASTIC PACKAGE
demultiplexer applications. E{i CASE 648

. . L SUFFIX ﬁ
® Propagation Delay, 1 ns Typical CERAMIC PACKAGE ﬁ? i i IIJ

® Power Dissipation 315 mW.Typical (same as MECL 10K) CASE 620

® Improved Noise Margin 150 mV (over operating voltage and
temperature range)

® Voltage Compensated
® MECL 10K-Compatible. Binary to 1-of-8 Decoder

E02
E1 1;D ’—D
6 Q0
Veer = Pind
Veez = Pin 16 '_D-.s ot}
Vegg = Pin 8
A7
S R -
MAXIMUM RATINGS
Characteristic Symbol Rating Unit Dw Q4
Power Supply (V¢ = 0) VEE -8.0t0 0 Vde B9
Input Voltage (Vc = 0) v 0to Vgg Vdc D"1 2as
Output Current — Continuous lout 50 mA
— Surge 100 P! 11 a6
i _ o
Operating Temperature Range Ta 0-75 C c1a a X ‘D_1007
Storage Temperature Range — Plastic Tstg -55 to 150 °C
— Ceramic -55t0 165 °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £5%) (See Note)
c L \ 0° 25° 75° . TRUTH TABLE
haracteristic Symbol Min Max Min Max Min Max Unit EnABLE
INPUTS|INPUTS OUTPUTS
Power Supply Current Ig — 84 — 76 — 84 mA E1]Eo[c|B]A[Q0|Q1[Q2|Q3|Q4|Q5] Q6| Q7
i . J— —_— . L LjLfLfe] v H H H H H H H
Input Current High linH 465 275 275 HA b I ol ol e o R R B B B I
Input Current Low linL 0.5 — 0.5 — 0.3 — A L [LfHEfLpHIH L HHPHHH
L L |L|HIHIH H H L H H H H
High Output Voltage VoH -1.02 | -0.84 | -0.98 | -0.81 [ -0.92 |-0.735| Vdc LILHILILEH P H ] H P H [ LI H]HH
L L JH|L[HIH H H H H L H H
Low Output Voltage VoL -1.95| -1.63 | -1.95 | -1.63 | -1.95 | -1.60| Vdc LiL|HIHILI H | H|HIH]H[H]L]|H
L L IH|HIHI H H H H H H H L
High Input Voltage VIH -1.17| -0.84 | -1.13 | -0.81 | -1.07 |-0.735| Vdc Hio |o|d|lofH|H|IH|[H|[H[H|R]H
P lH|P[d|O| H|[H]|HIH|H]|H]H|H
Low Input Voltage ViL -195| -1.48 | -1.95 | -1.48 | -1.95 | -145| Vdc 3
¢ = Don’t Care
AC PARAMETERS
Propagation Delay 'pd 05 | 31 | 05 | 30 | 05 | 32 | ns The MC10H161 is designed to decode a three
Rise Time tr 0.5 2.2 0.5 20 0.5 2.2 ns bit input word to one of eight output lines. The
Fall Time t 0.5 22 0.5 2.0 0.5 2.2 ns MC10H161 output will be low when selected while
- all other output are high. The enable inputs, when
NOTE: either or both are high, force all outputs high.

Each MECL 10KH 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 then 500 linear fpm is
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

The MC10H161 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.

This document contains information on a new product. Specifications and information herein
are subject to change without notice. 2 49




MC10H161

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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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
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@ MOTOROLA MC10H162

L Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H162 is a member of Motorola’s new MECL family. This

part provides parallel decoding of a three bit binary word to one of P SU':F‘X
eight lines. The MC10H162 is useful in high-speed multiplexer/ .', PLASTIC PACKAGE
demultiplexer applications. ri

® Propagation Delay, 1 ns Typical CERkhﬁlgl;AFéﬁAGE E\W

® Power Dissipation 315 mW Typical (same as MECL 10K) CASE 620

® Improved Noise Margin 150 mV (over operating voltage and
temperature range)

® Voltage Compensated

@ MECL 10K-Compatible. Binary to 1-of-8 Decoder

Eo2
E1 15:D>
6 Q0
Veet = PRint
Vcez = Pin 16 Ds Qa1
Vgg = Pin8
Da a2
A7
MAXIMUM RATINGS DG Q3
Characteristic Symbol Rating Unit
4
Power Supply (Vcc = 0) VEE -801t00 Vdc . ’__D@m @
| =
nput Voltage (Ve = 0) \ 0to Vgg Vde »-D12 as
Output Current — Continuous lout 50 mA
— 1
Surge 00 ’_D?H Qe
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Tstg -55to 150 °C ca . h__Dcpw Q7
— Ceramic -55to 165 °C
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V £5%) (See Note)
Characteristi Symbol 0 25° 75° Unit TRUTH TABLE
° i Min Max Min Max Min Max
INPUTS OUTPUTS
Power Supply Current g — 84 —_ 76 — 84 mA Eo[E1] c| 8 A Taolailaz[ a3l aal aslas| a7
Input Current High linH —_ 465 — 275 — 275 uA Clololololmlclololelelelo
Input Current Low tinL 05 - 0.5 - 0.3 — uA NN
High Output Voltage VoH -1.02 |-0.84 | -0.98 | -0.81 | -0.92 |-0.735 Vdc ClLjLp ALt L Ll L
LiL H LiL L|L|L LH Lt L
Low Output Voltage VoL -1.95 [-163 | -1.95| -1.63 | -1.95 | -1.60 Vdc [S T T OO TN R (VRN DU A IO B I
L
High Input Voltage Vih | -1.17 |-084 |[-1.13] -0.81 | -1.07 |-0.735] Vdc MMM NE NN
-1. -1. -1. -1.48 | - _ Hlo|o|olo | L|LfLfL]jL]Lfe L
Low Input Voltage ViL 1.95 1.48 1.95 48 1.95 145 | Vdc olnlelololclclolclolole]e
AC PARAMETERS © = Don't Care
Propagation Delay tpd 0.5 3.1 0.5 3.0 0.5 3.2 ns
Rise Time t 0.5 22 0.5 2.0 0.5 22 ns The MC10H162 is designed to decode a three
Fall Time t 0.5 22 0.5 20 0.5 2.2 ns bit input word to one of eight output lines. TlT\e
MC10H162 output will be high when selected while
NOTE: — . e . all other output are low. The enable inputs, when
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in either or both are high, force all outputs low
the test table, after thermal equilibrium has been established. The circuitisin a test socket T 162 9n. I Idecoder‘ This
or mounted on a printed circuit board and transverse air flow greater then 500 linear fpm is he MC10H is a true paraliel dec found
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. eliminates unequal parallel path delay times foun

. L . . . . . . in other decoder designs. These devices are ideally
This document contamsvmformau‘on on a new product. Specifications and information herein suited for multiplexer/demultiplexer applications.
are subject to change without notice.
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.
| Advance Information |
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H164 is a member of Motorola’s new MECL family. This
MECL 10KH part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in propagation P SUFFIX
delay, and no increase in power supply current. , PLASTIC PACKAGE
Elr. CASE 648
® Propagation Delay, 1 ns Typical L SUFFIX
L . . CERAMIC PACKAGE
@ Power Dissipation 310 mW Typical (same as MECL 10K) CASE 620
@ Improved Noise Margin 150 mV (over operating voltage and
temperature range)
® Voltage Compensated
® MECL 10K-Compatible. 8-Line Multiplexer
A7 )i ;
.
8 gm Veeq = Pind
Veea = Pin 16
c 10_DZ—- VEE = Pin8
Enable 2 2
MAXIMUM RATINGS a Z] i
Characteristic Symbol Rating Unit %0 6 =)
Power Supply (Vo = 0) VEE -8.0t0 0 Vdc ’TD_‘
X185
Input Voltage (Vee = 0) \ Oto VEg Vdc -
Output Current — Continuous lout 50 mA X2 4 _D_4
— Surge 100 )
Operating Temperature Range TA 0-75 °C X3 3 —
Storage Temperature Range — Plastic Tst -55to 150 °C j:j_‘
— Ceramic g -55to 165 °C x4
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £5%) (See Note) X5 12 1
e Corrmbunl 0° 25° 75° .
Characteristic 4 Min | Max | Min | Max | Min | Max | O™t X6 13 b
Power Supply Current I3 — 83 — 75 — 83 mA X7 14—_@_
Input Current High | — 512 — 320 — 320 A
put Zur 9 inH M TRUTH TABLE
Input Current Low linL 0.7 — 0.7 — 0.7 — HA
ADDRESS INPUTS
High Output Voltage VoH |-1.02|-0.84 {-0.98|-0.81 | -0.92|-0.735| Vdc ENABLE [ C . x 2
Low Output Voltage VoL -1.95( -1.63 | -1.95) -1.63 |-0.735| -1.60| Vdc 8 L L L X0
L L
High Input Voltage ViH -1.17| -0.84 | -1.13 | -0.81 | -1.07 |-0.735| Vdc L L ; T_ :;
L
Low Input Voltage ViL -1.95| -148 [-195 | -148 | -1.95| -145 | Vdc T : E [‘ :i
AC PARAMETERS c " . " ot
P tion Del 1 L H H H X7
ropagation Delay pd ns m 5 5 B -
Xo-X7 1.0 2.8 0.7 2.7 0.7 2.9 P -
A, B, C 10| 38 | 07 | 36 | 07 | 39 = Don't Care
Enable 1.0 1.9 0.7 1.7 0.7 1.9
Rise Time t 06 21 05 20 06 292 ns Thg MC10H164 is designed to be used in data
- 06 multiplexing and parallel to serial conversion appli-
Fall Time t 0.6 2.1 0.5 20 : 2.2 ns cations. Full parallel gating provides equal delays
NOTE: through any data path. The MC10H164 incorporates
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in an output buffer, eightinputs and an enable. A high
the testtable, after thermal equilibrium has been established. The circuitisin a test socket onthe enable forces the output low. The open emit-
or mounted on a printed circuitboard and transverse air flow greater then 500 linear fpm is ter output allows the MC10H164 to be connected
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts. directly to a databus. The enable line allows an easy
. f di | i
This document contains information on a new product. Specifications and information herein m5§ns o' expanding I,D more than 8 lines using
X i N additional MC10H164's.
are subject to change without notice.
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MC10H164

TYPICAL APPLICATIONS

FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection
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@ MOTOROLA MC10H165

L Advance Information J

8-INPUT PRIORITY ENCODER

The MC10H165 is a member of Motorola’s new MECL family.
The MC10H165 is an 8-Input Priority Encoder. This 10KH part is
a functional/pinout duplication of the standard MECL 10K family 8-INPUT PRIORITY ENCODER
part, with 100% improvement in propagation delay, and no in-
creases in power supply current.

® Propagation Delay, Data-to-Output, 2.2 ns Typical

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

® Voltage Compensated , L SUFFIX
7 CERAMIC PACKAGE

® MECL 10K-Compatible I
' CASE 620

VAV

e,

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0to 0 Vdc
Input Voltage (Vcc = 0) Vi 0to VEg Vdc \
Output Current — Continuous lout 50 mA
— Surge 100 P SUFFIX
. PLASTIC PACKAGE
Operating Temperature Range TA 0to +75 °C CASE 648
Storage Temperature Range — Plastic Tstg -55to + 150 °C
— Ceramic -55to + 165
ELECTRICAL CHARACTERISTICS (VEg = -5.2V +5.0%) (See Note)
o o o
0 % 75°C PIN ASSIGNMENT
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit
[ /|
Power Supply Current Ig — | 144 — [ 13 — 144 | mA
: Veer 1 16 [ Veez
Input Current High linH nAdc
Pin 4 — | 510 | — | 320 — 320 Q1 [: 2 1517 Q2
Data Inputs — | 600 | — | 370 — 370 Qo a3
14
Input Current Low linL 05| — | 065 | — 0.3 — uA - ]
High Output Voltage VoH |-1.02|-0.84|-0.98|-0.81] -0.92 |-0.735 | Vdc Clock [] 4 13[] D2
Low Output Voltage VoL |-1.95|{-1.63|-1.95|-1.63| -1.95 | -1.60 | Vdc DO [: 5 12[] D5
High Input Voltage V -1.17|-0.84|-1.13{-0.81| -1.07 |-0.735| Vdc
] P 9 IH D7 E 6 1 : D4
Low Input Voltage ViL |-1.95|-1.48|-1.95|-1.48| -1.95 | -1.45 | Vdc
AC PARAMETERS e 101 03
Propagation Delay tpd ns vee [ 8 9[] b6
Data input — Output 07 | 34 | 0.7 | 3.2 0.7 3.4
Clock Input — Output 07 | 22| 07 | 20 0.7 2.2
Setup Time tset 30 | — | 3.0 | — 3.0 —_ ns
Hold Time thold 0.5 — 05 | — 0.5 — ns TRUTH TABLE
Rise Time tr 05| 22| 05| 20 0.5 2.2 ns DATA INPUTS OUTPUTS
Fall Time tf 051 221|051} 20 0.5 2.2 ns D0 |D1|D2|D3|D4|D5|D6|D7|{Q3|Q2|Q1 Q0
Hl¢ ||| ||| HIL|IL|L
NOTE: L|H| ||| ||| H|L]|L]|H
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test L|L|H|od|d]| || |H|L]|H|L
table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on L L L|H ¢ || || H L{H[H
a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are t '[ t :: ': z : : : : t h
terminated through a 50-ohm resistor to ~2.0 volts. clolclololelmlelnlnlult
This document contains information on a new product. Specifications and information herein are t|LfLr]LrjL|LjL|{H|H|HIH]|H
subject to change without notice. [ A A e At

2_55 ¢ = Don't Care



MC10H165

8-INPUT PRIORITY ENCODER

The MC10H165 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 ex-
tension into another priority encoder when more than
eight inputs are necessary. The MC10H165 can also
be used to develop binary codes from random logic
inputs, for addressing ROMs, RAMs, or for multiplex-
ing data.

LOGIC DIAGRAM

c4 _.{> Veer = Pint
Vccz2 = Pin 16
D05 _E 5 VEg = Pin8
|
— 3Q0
= —
|
o0 =) % =
D4 11 -—E& -
) > ‘
— 2 Q1
|
D5 12 ﬁ !
S
_:T\ — 15 Q2
p——o
D76 ﬁ . — 1203
)
y
7
A
]
1

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

APPLICATION INFORMATION

A typical application of the MC10H165 is the decod-
ing of system status on a priority basis. A 64-line prior-
ity encoder is shown in the figure below. System status
lines are connected to this encoder such that, when

PO PSS PP cocmandd H

a QIVUII Conaition lehlb, llIU lcapcbuvc Ill'Jul WIII Uc
at a logic high level. This scheme will select the one

of 64 different system conditions, as represented at
the encoder inputs, which has priority in determining
the next system operation to be performed. The binary
code showing the address of the highest priority input

............... at thao anandar Alitnuite ta canteal

plubr:lll will appear at uie encoGer Guiputs 10 CoONU T

other system logic functions.

64-LINE PRIORITY ENCODER

-0 LSB
o |
o |
z z [z \
'
MC10H164 MC10H164 MC10H164 '
: Six bit output
1/2 MC10H101 |xo...... X7ABC |[x0... ... X7ABC | |x0...... X7A B C ! word yielding
System 1 number of
Clock MDD— —I : highest priority
1 channel present
—{C 3 QoM : at input
- - '
Highest °TT|P° T a1 '
Priority | 'C_> Q2 :
I t [S]
et il o, € as oo 0 :
Q1 1
L}
—C 3 Qof}— — Q2 MSB
oT1P0 T a1 —
I =] [Ho7
| 6 Q2
ol{1p7 = Q@3
Hc 8 o
oT11P0 E a1
| o
| 5 Q2
ol{{p7 S O3
MC 8 ao
-
oT71P0 T o1
| o
| 6 Q2
olt{p7 = @3
€ 8 ao
oTT{P0 £ o
i 2 a2
(8]
oli{po7 = Q@3
Hc 8 ao
ortP0 T i
| o
| 8 Q2
ol44{p7 = Q3
1c 8 ao
oTTP0 T a1
l = Q2
| o -:
olHp7 = 93
1€ 8 ao
-
Lowest °T [P0 I ar
Priority | 5 Q2
Input
PUt ol Jp7 Z O3
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@ MOTOROLA

MC10H166

Advance Information

5-BIT MAGNITUDE COMPARATOR

The MC10H166 is a member of Motorola’s new MECL family.
The MC10H166 is a 5-Bit Magnitude Comparator and is a func-
tional/pinout duplication of the standard MECL 10K part with
100% improvement in propagation delay and no increase in
power-supply current.

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

= /(]

5-BIT MAGNITUDE COMPARATOR

level on the enable function forces both outputs low.
® Propagation Delay, Data-to-Output, 2.0 ns Typical
® Power Dissipation 440 mW Typical

Temperature Range)
® Voltage Compensated
® MECL 10K- Compatible

e Improved Noise Margin 150 mV (Over Operating Voltage and

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) \i 0to VEE Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55 to + 150 °C
— Ceramic -55 to +165 °C
ELECTRICAL CHARACTERISTICS (Vgg = -5.2V +£5.0%) (See Note)
0° 25° 75°C
Characteristic Symbol [ Min | Max | Min | Max | Min Max | Unit
Power Supply Current 3 — M7 | — | 106 — 117 mA
Input Current High linH — | 350 | — | 220 -— 220 | pA
Input Current Low linL 05 | — | 05 | — 0.3 —_ MA
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
AC PARAMETERS
Propagation Delay tpd ns
Data-to-Output 07 | 41| 07 | 38 0.7 4.1
Enable-to-Output 07 | 20 | 0.7 | 1.8 0.7 2.0
Rise Time tr 07 |22 |07 | 20 0.7 2.2 ns
Fall Time tf 07 {22 | 07 | 20 0.7 2.2 ns

This document contains information on a new product Specifications and information herein is

subject to change without notice.
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L SUFFIX
CERAMIC PACKAGE
il'i CASE 620
P SUFFIX
PLASTIC PACKAGE
CASE 648
PIN ASSIGNMENT
[ ]
Veer 1 16 [] Vce2
A>B [ 2 15]E
A<B []3 14 7] B2
Bo []4 13 [ A2
A0 []s 12[] A3
A1 [Je 11[] 83
81 []7 10 [ B4
vee ('8 9] a4
TRUTH TABLE
Inputs Outputs
E A B A<B | A>B
H X X L L
L Word A = Word B L L
L Word A > Word B L H
L Word A < Word B H L




MC10H166

For longer word lengths, the MC10H166 can be se-
rially expanded or cascaded. Figure 1 shows two de-
vices in a serial expansion for a 9-bit word length. The
A >B and A <B outputs are fed to the A0 and B0 inputs

LOGIC DIAGRAM

A4 9
B4 10 —d

P =)
A3 12 NN
B3 11 —amil —5 Do—— r_ﬁ>o—2A>B
A2 13 —~N
B2 14—l —)

> = L D-sa<s
Al 6 —_N
B1 7———4-))_/ ]
A0 5 Veetr = Pin1
80 4——-:j > Vcc2 = Pin16
E 15 VEg = Pin8
NOTE:

Each MECL 10KH 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 main-
tained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR

A5B5A6B6EA7B7A88B8

|

AOBOA1B1A2B2A3B3A4B4

—

A0 A1 A2 A3 A4 A0 A1 A2 A3 A4
80 81 B2 B3 B4 80 81 B2 B3 B4
MC10H166 MC10H166

A>B A<B A>B ALB

L

A>B A<B A=8B
For 9-Bit Word

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 compar-
ators times the data-to-output delay.
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FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR

B24 B4
A24 A4
823 — B3
A23 A3 A<B
B22 — B2
A22 A2
B21 —B1 A>B
A21 A1l
820 — BO
A20 AQ
B19 —B4
A19 Ad
818 —B3
A18 A3 A<B
B17 —|g2
A17 A2
B16 —{B1 A>B
A16 A1
B15 —180
A15 AOQ
B14 __ga L _[ea
A14 A4 A4 A =B
B13 —{B3 83
A13 A3 A<B A3A<B}-+ A<B
B12 —{g2 L_— B2
A12 A2 ‘j———‘AQ
B11—{B1 A>B B1A>B A>B
A1 A1 Al
810— B0 B0
A10 A0 —l A0
B9 B4
A9 A4
B8 —B3
A8 A3 A<B
A7 87 —ii For shorter delay times than possible with serial ex-
B86—g1 A>B pansion, devices can be cascaded. Figure 2 shows a
AB A1 25-bit cascaded comparator whose worst case delay is
B5-—80 two data-to-output delays. The cascaded scheme can
AS AO
be extended to longer word lengths.
B4 — B4
A4 A4
83 —{B3
A3 A3 A<B
B2 —{B2
A2 A2
B1—{B1 A>B
A1l A1
BO —{BO
A0 A0
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@ MOTOROLA

MC10H173

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H173 is a quad 2-input multiplexer with latch. This
device is a functional/pinout duplication of the standard MECL
10K part, with 100% improvement in propagation delay and no
increase in power supply current.

® Data Propagation Delay, 1.5 ns Typical ® Voltage Compensated
e Power Dissipation, 275 mW Typical o MECL 10K-Compatible
e Improved Noise Margin 150 mV (over

operating voltage and temperature range)

MAXIMUM RATINGS

P SUFFIX
PLASTIC PACKAGE
CASE 648

e

P

This document contains information on a new product. Specifications and information herein are subject
to change without notice.

Characteristic Symbol Rating Unit CERkhﬁlgf’:(ll):AGE
Power Supply (Vcc =0) VEE -8.0t00 Vde CASE 620
Input Voltage (Vcc = 0) \ 0 to VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100 Quad 2-input Multiplexer/Latch
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Tst -55 to 150 °C
— Ceramic 9 -55 10 165 °C Seloct 3
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V + 5%) (See note) i\ |G
0° 25° 75°C boo 6 L
Characteristic Symbol[ Min [ Max | Min | Max | Min | Max | Unit bo1 5 ‘)L/\
Power Supply Current Ig 73 66 73 | mAdc
Input Current High linH HA S
Pins 3-7 & 10-13 510 320 320 b10 4 - D
Pin 9 475 300 300
Input Current Low linL 05 - 05 - 03 — wA o1t 3 :]Z\/
High Output Voltage VoH |-1.02| -0.84| -098| -0.81 |-0.92 [-0.735| Vdc
Low Output Voltage VoL [-195| -163|-195| -1.63 [-1.95| -1.60 | Vdc [ |
High Input Voltage ViH |-1.17| -084| -1.13 | -0.81 |-1.07 |-0.735| Vdc 02013
Low Input Voltage ViL |-1.95| -1.48| -1.95| -1.48 |-1.95| -1.45 | Vdc o)
D!
AC PARAMETERS 22 2
Propagation Delay tod ns ——
Data i’ 07| 23 | 07| 21 |07 | 23 _j—\ I 1403
Clock 10| 37 | 10| 35 | 10| 37 psom -~
Select 10| 36 | 10| 34 | 10| 36 ;[>
Set Up Time tset ns 03110 ———
Data 0.7 — 0.7 — 0.7 —
Select 1.0 - 1.0 - 1.0 - Clock 7 ——— vee = Pin 16
Vgg = Pin 8
Hoid Time thold ns
Data 0.7 — 0.7 — 0.7 —
Select 1.0 — 1.0 — 1.0 —
Rise Time tr 0.7 24 0.7 21 0.7 24 ns TRUTH TABLE
Fall Time tf 0.7 24 0.7 2.1 0.7 24 ns SELECT | CLOCK | QOp .1
NOTE: H L D00
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test L L DO1
table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on [ H Q0p
aprinted circuitboard and transverse air flow greater than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to -2.0 volts. ¢ = Don’t Care




MC10H173

APPLICATION INFORMATION

The MC10173 is a quad two-channe! multiplexer with
latch. It incorporates common clock and common data
select inputs. The select 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
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 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.
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@ MOTOROLA MC10H174

r Advance Information J

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H174 is a Dual 4-to-1 Muitipiexer. This device is a func-
tional/pinout duplication of the standard MECL 10K part, with 100%

improvement in propagation delay and no increase in power supply P SUFFIX

current. , PLASTIC PACKAGE
= CASE 648

® Propagation Delay, 1.5 ns Typical ri

® Power Dissipation, 305 mW Typical

e Improved Noise Margin 150 mV (over operating voltage and . L SUFFIX

CERAMIC PACKAGE

temperature range) CASE 620

Voltage Compensated
MECL 10K-Compatible

Dual 4-to-1 Multiplexer

MAXIMUM RATINGS

Characteristic Symbol Rating Unit X0 3
Power Supply (Vcc = 0) VEE -80to 0 Vde X1 50
.
Input Voltage (Vcc = 0) \l 0to VEE Vde
" X2 40 S 2z
Output Current — Continuous lout 50 mA ]
— Surge 100 a4
- X3 60 )
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Tstg —55to 150 °C A 7
— Ceramic —55to 165 °C :
Veetr = Pin1
ELECTRICAL CHARACTERISTICS (VEg = -5.2V = 5%)(See note) s son 371 Vecz = Pin s
[ 25° 75° — Ee = T
Enable 14 O—
Cl Istic Symbol | Min Max Min Max Min Max | Unit
Power Supply Current I 80 73 80 | mAdc v 130 e
Input Current High linH wAdc
Pins 3-7 & 9-13 475 300 300 vino i
Pin 14 670 420 420 i EDO;O sW
Input Current Low linL 05 —_ 0.5 — 03 — A Y2 120 ~
High Output Voltage VOH ~1.02| -0.84| —0.98| —0.81 | —0.92|-0.735| Vdc
Low Output Voltage VoL | -195| —163| —195| —163| —1.95| —1.60| Vdc 3o
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| -145 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Data 1.0 29 0.7 27 0.7 29
Select (A, B) 1.0 38 0.7 3.6 0.7 38 TRUTH TABLE
Enable 1.0 1.9 0.7 1.7 0.7 1.9
Al
Rise Time 1 06 | 22 | 06 | 20 | 06 | 22 | ns E"‘:LE DZRESS INPUTS °Z"'"""s
A w
Fall Time 1 0.6 22 0.5 20 0.6 22 ns
H [ ¢ L L
NOTE: L L L X0 | YO -
Each MECL 10KH 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 L L H X1 Y1
a printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs L H L x2 | v2
are terminated through a 50-ohm resistor to —2.0 volts.
L H H X3 | Y3
¢ = Don't Care

This document contains information on a new product. Specifications and information herein are subject to change

without notice.
2-63




@ MOTOROLA

MC10H175

Advance Information

® Power Dissipation, 400 mW Typ

temperature range)
® Voltage Compensated
® MECL 10K-Compatible

ical

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H175 is a member of Motorola’s new MECL family. The
MC10H175 is aquint 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 propa-
gation delay and no increase in power-supply current.
@® Propagation Delay, 1.2 ns Typical

® Improved Noise Margin 150 mV (over operating voltage and

P SUFFIX
, PLASTIC PACKAGE
E{. CASE 648
L SUFFIX
CERAMIC PACKAGE
CASE 620

QUINT LATCH

MAXIMUM RATINGS D010 D a 14Q0
Characteristic Symbol Rating Unit e
Power Supply (V¢ = 0) VEE -80t00 Vdc ]—H
Input Voltage (V¢ = 0) \ 0 to VEg Vdc
Output Current — Continuous lout 50 mA D112 o ap——150Q1
— Surge 100
Operating Temperature Range TA 0-75 °C T n
Storage Temperature Range — Plastic Tstg -55 to 150 °C ——]
— Ceramic -5510 165 °C ———
D213 [} QF 2Q2
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £5%) (See Note)
- 0° 25° 75° ) T =
Characteristic Symbol Min | Max | Min | Max | Min | Max Unit I
Power Supply Current Ig — 107 — 97 — 107 mA
Input Current High linH uA D3 9 o am—3Q3
Pins 5,6,7,9,10,12,13 — 565 — 335 — 335 L1
Pin 11 — | 120 | — |60 | = | 660 L =
Input Current Low linL 0.5 e 0.5 — 0.3 — uA —j
High Output Voltage VoH -1.02 | -0.84 |-0.98 | -0.81 | -0.92 |-0.735 | Vdc Da 5 b al 404
Low Output Voltage VoL -1.95|-163 |-1.95|-163 | -1.95| -1.60 | Vdc Co 6
High Input Voltage ViH -1.17 | -0.84 |-1.13 | -0.81 | -1.07 | -0.735| Vdc c1 7 I"
Low Input Voltage ViL -195]-1.48 |-1.95|-148 | -1.95 | -145 | Vdc Reset 11
AC PARAMETERS
Propagation Delay tpd ns Veer = Pin 1
Data 07 [ 18 o7 [ 17 | 07 | 18 v - Pin 16
Clock 07 | 23 |07 | 22 | 07 | 22 ez
Reset 07 | 21 |07 | 20 | 07 | 21 EE
Set-up Time tset 15 — 15 — 15 — ns
Hold Time thold 1.0 — 1.0 — 1.0 - ns
Rise Time t 0.7 1.8 0.7 1.8 0.7 1.9 ns
Fall Time 1 07 | 18 |07 |18 [ 07 | 19 | ns TRUTH TABLE
NOTE: 0 | C0 | &1 | Reset | Qn4q
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test L L v ¢ -
table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on a N L L ¢ "
printed circuitboard and transverse air flow greater then 500 linear fpm is maintained. Outputs are ¢ " @ N an
terminated through a 50-ohm resistor to -2.0 volts. ¢ @ H L Qn
L] H ® H L
This document contains information on a new product. Specifications and information herein are d ¢ H " =

subject to change without notice.
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MC10H175

APPLICATION INFORMATION

The MC10H175 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 whilethe 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 high
state.
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MC10H176

Advance Inforrmation

MECL 10KH HIGH-SPEED EMITTER-COUPLED LO

MC10H176 contains six master slave type ‘D" flip-flops with a

supply current.
@® Propagation Delay 1.7 ns Typical
® Power Dissipation, 460 mW Typical

temperature range)
® Voltage Compensated
® MECL 10K-Compatible

GIC

The MC10H176 is a member of Motorola’s new MECL family. The

com-

mon clock. This MECL 10KH part is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement in
clock frequency and propagation delay and no increase in power-

® Improved Noise Margin 150 mV (over operating voltage and

P SUFFIX
, PLASTIC PACKAGE
E CASE 648
L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

HEX D MASTER-SLAVE

terminated through a 50-ohm resistor to -2.0 volts.

Each MECL 10KH 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 circuitboard and transverse air flow greater then 500 linear fpm is maintained. Outputs are

This document contains information on a new product. Specifications and information herein are

subject to change without notice.
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Characteristic Symbol Rating Unit FLIP-FLOP
Power Supply (Vcc = 0) VEE -80t00 Vdc Do 5 : h_ > Qo
Input Voltage (Ve = 0) Vi 0to Vgg Vdc
Output Current — Continuous lout 50 mA
— Surge 100 _
Operating Temperature Range TA 0-75 °C D1 6 — ~—3 Qa1
Storage Temperature Range — Plastic Tslg -55 to 150 °C
— Ceramic -55 10 165 °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5%) (See Note) [
. 0° 26° 750 ) D2 7 — b4 Q2
Characteristic Symbol Min Max | Min | Max Min Max Unit q—
Power Supply Current Ig — 123 - 112 — 123 mA
'"2Tif§'ésfﬁg'?71 2 fnk — | 425 | — | 265 | — | 265 “A b3 10 j' 1303
Pin9 - 670 — 420 —_ 420 1
Input Current Low linL 05 - 0.5 —_ 0.3 - pA
High Output Voltage Von |-102| -084( -0.98[ -081[-092[-0735[ vdc os 1 } 14 aa
Low Output Voltage VoL -195| -163| -195( -163 | -195| -1.60 | Vdc -
High Input Voltage VIH -1.17| -0.84 | -1.13] -081| -1.07|-0.735| Vdc
Low Input Voltage ViL -195| -148| -195| -148| -195| -145 Vdc
AC PARAMETERS bs 12 15 Qs
Propagation Delay tpd 10| 29 | 10 27 | 10| 30 ns Clock _?;(\ﬁ
Set-up Time tset 15 — 15 - 15 — ns Veer = Pin 1
Hold Time thold 08 — 0.8 — 0.8 — ns Vceo = Pin 16
Rise Time t 05| 25 05 24 0.5 2.6 ns Vgg =Pin8
Fall Time te 05 25 0.5 24 0.5 26 ns
Toggle Frequency f(og 250 — 250 — 250 — MHz CLOCKED TRUTH TABLE
NOTE:

Cc D Qp+1

Qn
T
H

I|r|e

L
'y
e

¢ = Don't Care
*A clock H is a clock transition
from a low to a high state.




MC10H176

APPLICATION INFORMATION

The MC10H176 contains six high-speed, master slave
type D" flip-flops. Data is entered into the master when
the clock is low. Master-to-slave data transfer takes place
on the positive-going Clock transition. Thus, outputs may

change only on a positive-going Clock transition. Achange
in the information present at the data (D) input will not
affect the output information any other time due to the
master-slave construction of this device.
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MC10H179

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H179 is a member of Motorola’s new MECL family. It
is a functional/pinout duplication of the standard MECL 10K part,
with 100% improvement in propagation delay and no increase in

power supply current.

® Power Dissipation, 300 mW Typical

@® Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
® Voltage Compensated
® MECL 10K-Compatible

LOOK-AHEAD CARRY BLOCK

MAXIMUM RATINGS

L SUFFIX
CERAMIC PACKAGE
CASE 620

\

N
P SUFFIX '
PLASTIC PACKAGE
CASE 648

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) \ O to VEE Vde
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0-+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -65to +165 °Cc
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V + 5%) (See Note)
. 0° 25° 75° .
Characteristic Symbol Min | Max | Min | Max | Min | Max Unit
Power Supply Current I3 — 79 — 72 — 79 |mA
Input Current High linH uA
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
Input Current Low linL 0.5 —_ 05 —_ 0.3 — | uA
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-195|-1.63|-195|-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 -195|-148 | -1.95 | -1.48 | -1.95 | -1.45 |Vdc
AC PARAMETERS
Propagation Delay tpd ns
Pins 5,7,9,10, 11, 0.7 2.8 0.7 25 0.7 2.8
13to30r6
G to Gg 0.7 2.8 0.7 2.5 0.7 2.8
Pto PG 0.7 2.0 0.7 1.8 0.7 2.0
Pto Gg 0.7 2.8 0.7 2.5 0.7 2.8
Rise Time tr 0.5 24 0.5 2.2 0.5 24 | ns
Fall Time tf 0.5 24 0.5 22 0.5 24 |ns
NOTE:

Each MECL 10KH 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 main-
tained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

PIN ASSIGNMENT

Vees ;] Veez
GG [ PG

Cnta ] Po
GO ] p3
G3 [ P2

Cn+2 [J ca
G1 myd
Vee j G2

This document contains information on a new product. Specifications and information herein are

subject to change without notice.
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G3 5

LOGIC DIAGRAM

P3 13

G2

3 Cn.4

L

_:.;‘:>o-—2 GG

Ch 1

] e

o D

P2 12 '————:Dc
g >

G1 7

P1 10
Go

5 -
)
PO 14 @

15 Pg
6 Cn.2
Veer = Pind
Vccz = Pin 16
VEg = Pin8

PG = PO+ P1 + P2+ P3
Gg = (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3
Ch.2 = (Ch + PO + P1) (GO + P1) G1
Cn+4 = (Ch + PO + P1 + P2 + P3) (GO + P1 + P2 + P3) (G1 + P2 + P3)
(G2 + P3) G3
TYPICAL APPLICATIONS

The MC10H179 is a high-speed, low-power, standard
MECL complex function that is designed to perform the
look-ahead carry function. This device can be used with
the MC10H181 4-bit ALU directly, or with the MC10H180
dual arithmetic unit in any computer, instrumentation or
digital communication application requiring high speed
arithmetic operation on long words.

When used with the MC10H181, the MC10H179 per-
forms a second order or higher look-ahead. Figure 2 shows

a 16-bit look-ahead carry arithmetic unit. Second order
carry is valuable for longer binary words. As an example,
addition of two 32-bit words is improved from 30 nano-
seconds with ripple-carry techniques. A block diagram
of a 32-bit ALU is shown in Figure 1. The MC10H179
may also be used in many other applications. It can, for
example, reduce system package count when used to
generate functions of several variables.

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

Cin ALU ALU ALU ALU ALU ALU ALU ALU Add Time =
IC, Cn+ab—Cn Cn Cn+alCn Cn Ch+a Ch Cn Cn+a Cn 18 ns typ
P G P G r P G P G P G PG r P G P G
c c
c n+2 [ c n+2 c C
n MC10H179 n+4 n MC10H179 n+4 —0 Cout
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@ MOTOROLA MC10H180

Advance Information |

[1] (]

wns

The MC10H180 is a member of Motorola’s new MECL family. It DUAL 2-BIT
is a high-speed, low-power, general-purpose adder/subtractor. Itis ADDER/SUBTRACTOR
designed to be used in special purpose adders/subtractors or in
high-speed multiplier arrays.

Inputs for each adder are Carry-in, Operand A, and Operand B;

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

outputs are Sum, Sum and Carry-out. The common select inputs RklvsllgF;?ﬁA e
serve as a control line to Invert A for subtract, and a control line to CE CASEP6§0 G
Invert B.
® Propagation Delay, 1.8 ns Typical, Operand and Select to Output ,
@ Power Dissipation, 360 mW Typical P SUFFIX '
® Improved Noise Margin 150 mV (Over Operating Voltage and PLASTIC PACKAGE
Temperature Range) CASE 648
® Voltage Compensated
® MECL 10K-Compatible LOGIC DIAGRAM
MAXIMUM RATINGS \
T " B 7 Sela SO 15
Characteristic Symbol Rating Unit 9 Selg S0 h 2
Power Supply (Vce = 0) VEE -80t0 0 Vdc 5 A0
Input Voltage (V¢ = 0) \7 O to VEg Vdc 6 BO
Output Current — Continuous lout 50 mA 4 Sy Cin  Cout O 3
— Surge 100
Operating Temperature Range Ta 0-+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C Sela _5_1 4
— Ceramic -55 to +165 °C —BmSelg  S1m
N
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V + 5%) (See Note) n Al
[
Characteristi Symbol 0° 25° 75° Unit ot — o |
aracteristic YMBOl ™Min | Max | Min | Max | Min | Max ! 12 Cin  Cout 13
Power Supply Current Ig - 95 —_ 86 — 95 | mA Vce = Pin 16
Input Current High linH pA VEg=Pin8
P!ns 4,12 — 665 — 417 — 417 Positive Logic Only
Pins 7,9 — 515 — 320 — 320 , —_
Pin5,6,10, 11 — | 40| — | 285 | — | 255 A" = A @ Selp = AGSela
B’ = B ® Selg = B®Selg
Input Current Low linL 0.5 - 0.5 — 0.3 — kA - — —_
. . S = Cip (A’B" + A'B') +
High Output Voltage VoH |[-1.020(|-0.840|-0.980(-0.810|-0.920|-0.735| Vdc Cn(A B A—B_)
g in LA B
Low Output Voltage VoL -1.95|-163 | -1.95|-1.63 | -1.95| -1.60 | Vdc Cout = CinA’ + Cin B’ + A’ B’
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 |{-0.735| Vdc
Low Input Voltage ViL -1.95|-148 | -1.95| -1.48 | -1.95 | -1.45 | Vdc PIN ASSIGNMENT
AC PARAMETERS U
, T1 1 -} o IRVIOR
Propagation Delay tpd ns S i
Operand to Output 0.5 38 0.5 35 0.5 3.8 S0 ]2 15 so
Select to Output 0.5 3.8 0.5 3.5 0.5 3.8
3
Carry-in to Output 0.5 21 0.5 1.8 0.5 2.1 Cour O wl s
Ci 4
Rise Time 1 05 | 22 | 05 | 20 | 05 | 22 |ns in O3 13 Cou
Fall Time % | 05 | 22 | 05 | 20 | 05 | 22 | ns Ao s 127 Cin
NOTE: 80 6 n{Ja
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in Sela [: 7 10 : B1
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 main- VEE E 8 9 b Selg

tained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein are
subject to change without notice. 2'71
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TRUTH TABLE

FUNCTION SELECT TABLE
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MC10H181

L

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H181 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 appro-
priate binary word to the select inputs (SO through S3) as indicated
in the tables of arithmetic/logic functions. Group carry propagate
(Pg) and carry generate (Gg) 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).

When used with the MC10H179, full-carry look-ahead, as a sec-
ond order look-ahead block, the MC10H181 provides high-speed
arithmetic operations on very long words.

This 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.

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

® Voltage Compensated ® MECL 10K - Compatible

KH

4-BIT ARITHMETIC LOGIC UNIT/
FUNCTION GENERATOR

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) \ 0to VEE Vdc
Output Current — Continuous lout 50 mA
PO a0
— Surge 100
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg -55to + 150 °C
— Ceramic -55to +165 °C
LOGIC DIAGRAM
13 — Vee1=Pin 1
15 Vcc2=Pin 24
17 VEg=Pin 12
14
Logic Functions Arithmetic Operation
Function Select | M is High C = D.C. Mis Low Cpis low
S2 s3 $3 S2 S1 SO F
21 Fop—2 0 L L F-A F-A
20 8o L L L H F=A+8 F = Aplus (AeB)
i8 A FIm—3] L WL F=A+8B F = Aplus (As+B)
L L H H| F-=Logical“1" | F = Atimes2
9 Bl F2R—71( W L ¢ F=AeB F= (A +8)plus0 .
16 A2 L H L H F=8 F=(A+B)plus (AsB)
1 82 FBM=610 W o L F-A®B F = Aplus B
h L H H H F=A+B F = Aplus (A + B)
10 A3 Gg el F=A-B F = (A + B) plus 0
9 B3 paMm_g|H L L H F=A®B F = A minus B minus 1
22 Cn G H oL oH L F=8 F = (A + B plus (AvB)
23 Coabm_5lH L H H F=A+8B F = Aplus (A + B)
n-4 H H L L F = Logical "0 F = -minus 1 (two's complement)
H H L H F=A+B F = (A« B) minus t
H H H L F=AeB F = (AeB) minus 1
H H H H F=A F = Aminus 1

This document contains information on a new product. Specifications and information herein are

subject to change without notice.

|
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L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 623 CASE 649
P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 724 CASE 758
PIN ASSIGNMENT

—

Veer 1 24| Veez
Fo ] 2 abM
F1 s 22 :l Cn
Gg [ 4 21 A0

Ch.a E 5 20 j BO
B e 19]7 B
F2 7 18] A1
P (s 17 ’;I s1
B3 []9 16 ] A2
a3 [J10 15[] s2
B2 [ n 141 so

vege [] 12 131 s3




MC10H181

s33o0————
S$2 15 00—
$117 o——————
S0 14 00—

LOGIC DIAGRAM

B0 20 o—~—D>—{

A0 21 o

8119 PM

A118 o—

‘ﬁ‘\ 7F2

B2 11 o———Do-{

b—1
A2 16 ©
-
—
A
|}
J
1) ) 6F3
fL_/
B39 °_"'D°'+
] ) —0 8 PG
= S
A3 10 o
B 4 Gg
=)
1 5Cn.4
Ch22 0o
~
p—

Mzao—D
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ELECTRICAL CHARACTERISTICS (VEg = —5.2 V +5.0%) (See Note)

0° 25° 75°C
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Current Ie - 159 — 145 - 159 mA
Input Current High linH KA
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 iinL 0.5 — 0.5 _ 0.3 - A
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 -195 | -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 -1.85 -1.48 -1.95 -1.48 -1.95 -1.45 Vdc

NOTE:

Each MECL 10KH 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.

AC PARAMETERS
AC Switching Characteristics
0°C +25°C +75°C
Characteristic Symbol Input |Output Conditionst Min | Max | Min | Max | Min | Max | Unit

Propagation Delay t++ .t — Ch | Ch.a A0,A1,A2,A3 07|22 )07 (20|07 ]| 22| ns
Rise Time, Fall Time t+,t— Ch | Ch.d A0,A1,A2,A3 07 | 24 |07 | 22|07 ]| 24| ns
Propagation Delay t++ 1+ — Cn F1 A0 07 | 38|07 | 35| 07 | 38 ns

t—+t-— Ch F1 07 | 38|07 | 35| 07 | 38

Rise Time, Fall Time t+,t- Ch F1 07 | 22|07 |20 07 | 22
Propagation Delay t+ +,t+ — Al F1 07 | 55| 07 | 50 | 0.7 | 55 ns

t—+t—— Al F1 07 | 65| 07 | 50 | 0.7 | 55

Rise Time, Fall Time t+,t— Al F1 07 22|07 | 20| 07 | 22
Propagation Delay t+ +,t— — Al PG S0,S3 07 | 38| 07 | 35| 07 | 3.8 ns
Rise Time, Fall Time t+,t— Al PG S0,S3 07 24|07 | 22|07 |24 | ns
Propagation Delay t+ +.t—— Al GG A0,A2,A3,Cp 07 | 50| 07 | 45| 07 | 50 | ns
Rise Time, Fall Time t+,t— Al GG A0,A2,A3,Cy 07| 2407 | 22|07 | 24| ns
Propagation Delay t+ - t—+ Al Ch.4a A0,A2,A3,Cp 07 | 6007 | 54|07 | 60| ns
Rise Time, Fall Time t+t— Al | Ch.4 A0,A2,A3,Cy 07 ]| 24|07 | 22|07 | 24| ns
Propagation Delay t+ + -+ B1 F1 S3,Chy 07 | 715/ 0.7 | 65 | 0.7 | 7.15| ns
Rise Time, Fall Time t+,t— B1 F1 S3,Ch 07 |24 |07 |22} 07|24 ]| ns
Propagation Delay t+ +,t— - B1 PG S0,A1 07 (38|07 |35(07]| 38| ns
Rise Time, Fall Time t+,t— B1 PG SO,A1 07 | 2407 | 22|07 ]| 24| ns
Propagation Delay t++t—— B1 GG S3,Cp 07 | 50} 07 | 45| 07 | 50| ns
Rise Time, Fall Time t+.t— B1 Gg S3,Cp 07 | 24|07 | 22|07 ] 24| ns
Propagation Delay t+ —t—+ B1 Cnh.4 S3,Cp 07 | 60| 07 | 54| 07 | 60| ns
Rise Time, Fall Time t+,t— B1 Cnh.4 S3,Cp 07 | 24|07 | 22|07 | 24| ns
Propagation Delay t+ +,t+ - M F1 — 07 | 39 |07 | 35| 07| 39| ns
Rise Time, Fall Time t+,t— M F1 — 07 | 2207} 20)] 07| 22| ns
Propagation Delay t+ —t—+ S1 F1 A1,B1 07 | 55} 07 | 50 | 0.7 | 55 ns
Rise Time, Fall Time t+ .- S1 F1 A1,B1 07 |22(07]20(07| 22| ns
Propagation Delay t—+t+ — S1 PG A3,B3 07| 50|07 )| 45| 07| 50| ns
Rise Time, Fall Time t+.t— S1 PG A3,B3 07 | 24|07 | 22|07 ]| 24| ns
Propagation Delay t+—t—+ S1 Ch.a A3,B3 07 | 60|07 (54|07 60| ns
Rise Time, Fall Time t+,t— S1 Ch.4 A3,B3 07 | 2407 ) 22|07 ] 24| ns
Propagation Delay t+—t—+ S1 Gg A3,B3 0.7 50| 07 | 45| 19 | 50 ns
Rise Time, Fall Time t+.t— S1 GG A3,B3 07| 24|07 | 22|07 | 24| ns

tLogic high level (+1.11 Vdc) applied to pins listed. All other

input pins are left floating or tied to +0.31 Vdc.
Veer = Vee2 = +2.0 Vde, VEg = —3.2 Vde
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MC10H186

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H186.is a member of Motorola’s new MECL family. The
MC10H186 isa hex D type flip-flop with common reset and clock
lines. This MECL 10KH partis a functional/pinout duplication of the
standard MECL 10K family part, with 100% improvement 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)
® Voltage Compensated
® MECL 10K-Compatible

HEX-D FLIP FLOP

L SUFFIX
CERAMIC PACKAGE
CASE 620

e

P SUFFIX
PLASTIC PACKAGE
CASE 648

3

MAXIMUM RATINGS

Characteristic Symbol Rating Unit HEX D MASTER—SLAVE
Power Supply (Vcc =0) VEE -8.0t00 Vdc FLIP-FLOP WITH RESET
Input Voltage (Vo = 0) \ 0to Vgg Vdc Do 5 2 ao
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta 0-75 °C
Storage Temperature Range — Plastic Tstg -55to 150 °C o1 6 3 a1
— Ceramic -55 to 165 °C
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V £5%) (See Note)
. 0° 25° 75° .
Characteristic Symbol Min | Max | Min | Max | Min | Max | YNt o2 17 . a2
Power Supply Current I3 — 121 — 110 — 121 mA
Input Current High linH pA
Pins 5,6,7,10,11,12 - 430 — 265 — 265
Pin9 — 670 — 420 — 420
10 Q3
Pin 1 — |12s0| — |765 | — | 765 | ua ps 3
——
Input Current Low linL 0.5 — 05 - 03 — pA
High Output Voltage VoH -1.02| -0.84| -0.98| -0.81 | -0.92(-0.735| Vdc
Low Output Voltage VoL -195| -163| -195| -163 | -195( -1.60| Vdc pa 1 14 04
High Input Voltage ViH -1.17| 084 ] -1.13| -0.81 ] -1.07]-0.735| Vdc >
Low Input Voltage viL -1.95( -148| -195| -1.48 | -1.95| -1.45 | Vdc Vee = :‘“ ;6
Vgg = Pin
AC PARAMETERS
Propagation Delay tpd 0.7 3.0 0.7 2.7 0.7 3.0 ns es 12 1B as
Set-up Time tget 15 — 15 — 15 _ ns Clock 9__h{ >
Hold Time thold 1.0 — 10 - 1.0 — ns Reset 1
Rise Time tr 0.7 2.6 0.7 24 0.7 26 ns
Fall Time 1] 07 26 0.7 24 0.7 26 ns 3
Toggle Frequency 't_og 250 - 250 — 250 — MHz CLOCKED TRUTH TABL
Reset Recovery Time (t1._g+) ter 30 - 3.0 — 30 — ns R c Q | Qn+1
L L () Qn
NOTE: -
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test L n L L
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a L H*| H H
printed circuit board and transverse air flow greater then 500 linear fpm is maintained. Outputs are H L [} L

terminated through a 50-ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein are
subject to change without notice.
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® Don't Care
*A clock Hisa clock transition
from a low to a high state.




MC10H186

APPLICATION INFORMATION

The MC10H186 contains six high-speed, master slave
type "D flip-flops. Data is entered into the master when
the clock is low. Master-to-slave data transfer takes place
on the positive-going Clock transition. Thus outputs may
change only on a positive-going Clock transition. A change

in the information present at the data (D) input will not
affect the output information any other time due to the
master-slave construction of thisdevice. Acommon
Reset is included in this circuit. The Reset overrides the
clock.
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MC10H188

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H188 is a member of Motorola’s new MECL family. The
MC10H188 is a high-speed Hex Buffer with acommon 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 state as

the inputs.

® Voltage Compensated
@ MECL 10K-Compatible

® 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)

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.

HEX BUFFER WITH ENABLE

MAXIMUM RATINGS

—=
2/

-

L SUFFIX

CASE 620

P SUFFIX

PLASTIC PACKAGE

CASE 648

CERAMIC PACKAGE

L

— ]
Vees l‘;j ! 6 [ Veez
Aout [ 2 15 7 Fout
Bout [13 14 Equt
Cout 14 13 [ Dout
Ain O 12 [ Fin
Bin []6 1M [JEin
Cin [: 7 10 [ Din
VEE [: 8 9

PIN ASSIGNMENT

Common

Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -80to 0 Vdc
Input Voltage (Vcc = 0) Vi Oto VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0-+75 °C
Storage Temperature Range — Plastic Tstg -551t0 +150 °C
— Ceramic -65t0 +165 °C
ELECTRICAL CHARACTERISTICS (Vgg =-5.2 V £5%) (See Note)
Characteristic Symbol Min 0° Max MinzscMax Min750Max Unit
Power Supply Current Ig — 46 — 42 — 46 mA
Input Current High linH — 495 — 310 — 310 | uA
Input Current Low linL 0.5 — 0.5 — 03 - nA
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
AC PARAMETERS
Propagation Delay tpd ns
Enable 0.7 2.2 0.7 2.0 0.7 2.2
Data 0.7 1.9 0.7 1.7 0.7 1.9
Rise Time tr 0.7 2.4 0.7 2.2 0.7 2.4 ns
Fall Time tf 0.7 24 0.7 2.2 0.7 24 ns
NOTE:

Each MECL 10KH 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.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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@ MOTOROLA MC10H189

Advance Information J

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H189 is a member of Motorola’s new MECL family. The
MC1QH1 89is ? ng Invgrter with a comm(.mAEnabIe input. The hex HEX INVERTER WITH ENABLE
inverting function is providedwhen Enable isin the low-state. When
Enable is in the high-state, all outputs are low.

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, 1.3 ns Typical Data-to-Output ., L SUFFIX

i [ CERAMIC PACKAGE
@® Power Dissipation 180 mW Typ/Pkg (No Load) ﬂli CASE 620

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

® Voltage Compensated

. P SUFFIX
® MECL 10K-Compatible PLASTIC PACKAGE
CASE 648
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -80to 0 Vdc PIN ASSIGNMENT
Input Voltage (Vcc = 0) Vi O to VEg Vdc
——U—
Output Current — Continuous lout 50 mA 3 16 v
— Surge 100 Veer O [1Vee?
Operating Temperature Range TA 0-+75 °C Aout ; 2 15 Fout
Storage Temperature Range — Plastic Tstg -55 to +150 °C Bout E 3 14 :I Eout
— Ceramic -55to +165 °C
Cout [ 4 13 [ Dout
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note)
0° 25° 75° Ain 5 12 [ Fiq
Characteristic Symbol - - - Unit
Min Max Min Max Min Max Bin [: 6 1 : Ein
Power Supply Current g — 46 — 42 — 46 mA .
: Cin 7 10 [1Din
Input Current High linH - 495 — 310 — 310 | uA
Input Current Low linL 0.5 - 0.5 - 0.3 — | uA VEE E 8 9 DCommon
High Output Voltage VoH |-1.02|-0.84|-0.98 | -0.81 |-0.92 [-0.735| Vdc
Low Qutput Voltage VoL -1.95|-163|-195|-1.63|-1.95| -1.60 | Vdc
High Input Voltage Vih | -1.17| -0.84 | -1.13 | -0.81 | -1.07 |-0.735| Vdc LOGIC DIAGRAM

X
Low Input Voltage V| -1.95| -1.48 | -1.95 | -1.48 |-1.95 | -1.45 | Vdc 9 Out
IL 0—‘1\( 2
5 O—

AC PARAMETERS

Propagation Delay tod ns ':_D—O i
3 Veet =Pin 1
Enable 0.7 2.2 0.7 21 0.7 2.3 6 O—— Voo = Pin 16

Data 07 19 07|17 07| 19 \
4 VEg = Pin 8
Rise Time i 07 | 24 | 07 | 22 | 07 | 24 |ns Do4
70—

Fall Time tf 0.7 2.4 0.7 2.2 0.7 24 ns

NOTE: 13
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test 10 O——ED)LO

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 9
terminated through a 50 ohm resistor to -2.0 volts. 110 14
15

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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TRUTH TABLE

Inputs | Output
XlY ouT
LiL H
LIH L
H|L L
HI|H L
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MC10H209

L

Advance Information

MECL 10KH HIGH-SPEED EMITTER—COUPLED LOGIC

The MC10H209 is a member of Motorola’s new MECL family. Itis
a Dual 4-5-Input OR/NOR Gate. This MECL part is a functional/
pinout duplication of the MECL Ill part MC1688.

Each MECL 10KH 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 circuitboard and transverse air flow greater than 500 Ifpm
is maintained. Outputs are terminated through a 50 ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein
are subject to change without notice. MECL, MECL I, MECL 10K and MECL 10KH are

trademarks of Motorola Inc.
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@® Propagation Delay Average, 0.75 ns Typical , L SUFFIX
Lo . NF. CERAMIC PACKAGE
® Power Dissipation 125 mW Typical ri CASE 620
® Improved Noise Margin 150 mV (Over Operating Volitage and
Temperature Range)
® Voltage Compensated
® MECL 10K-Compatible P SUFFIX
PLASTIC PACKAGE
CASE 648
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -80t0 0 Vdc Dual 4-5-Input
Input Voltage (V¢ = 0) Vi 0to VEE Vdc OR/NOR Gate
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0-75 °C
Storage Temperature Range — Plastic Tstg -565 to +150 °C 4
— Ceramic -551t0 +165 °C 5 3
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note) 6 2
e 0° 25° 75° .
Characteristic Symbot Min | Max | Min Max | Min Max Unit
Power Supply Current IE — — — 30 — — [mA
Input Current High linH — 640 — 400 — 400 | pA
Input Current Low linL 0.5 — 0.5 - 0.3 — | kA 0
High Output Voltage VoH -1.02 {-0.84 | -0.98 | -0.81 | -0.92 |-0.735|Vdc 10 14
Low Output Voltage VoL -1.95|-163| -195|-1.63|-1.95| -1.60 |Vdc 1 15
High Input Voltage VIH -1.17|-0.84| -1.13 | -0.81 | -1.07 |-0.735| vdc :;
Low Input Volitage ViL -1.95 |-1.48|-1.95 | -1.48|-1.95 | -1.45 |Vdc
AC PARAMETERS
Propagation Delay tpd 04 1.0 0.4 1.0 0.4 1.1 ns
Rise Time tr 04 15 0.4 15 0.4 16 | ns §
" Veet =Pin 1
Fall Time tf 0.4 1.5 0.4 1.5 0.4 16 | ns Vcez = Pin 16
NOTE: VEg=Pin8




MC10H210
@ MOTOROLA MC10H211

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H210 and MC10H211 are members of Motorola’s new
MECL family. These devices are dual 3-input, 3-output “OR’’ and
“NOR" gates respectively. These MECL 10KH parts are functional/
pinout duplications of the standard MECL 10K family parts, with
100% improvement in propagation delay and no increase in power-

supply current. = L SUFFIX
® Propagation Delay, 1.0 ns Typical i CERAC':Z:EPQ%AGE
@® Power Dissipation, 160 mW Typical
@ Improved Noise Margin 1560 mV (over operating voltage and

temperature range)
@ Voltage Compensated P SUFFIX
® MECL 10K-Compatible ietiias

MC10H210

3-INPUT 3-OUTPUT “OR’’ GATE
MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vo = 0) VEE -80t0 0 Vdc 5
Input Voltage (Ve = 0) Vi 0 to VEg Vdc 3 3
Output Current — Continuous lout 50 mA 4
— Surge 100
Operating Temperature Range TAa 0-75 °C ,g 12
Storage Temperature Range — Plastic Tstg -55 to 150 °C n 13
— Ceramic - -55 t0 165 °C 14
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5%) (See Note)
Characteristic Symbol Min 9 Max Min25°M" Min75°Max Unit
Power Supply Current e — [ a2 | — | 3 | — | 42 | ma \)’CCCCZ‘ AU
Input Current High linH — 720 - 450 — 450 pA Vgg = Pin 8
Input Current Low linL 05 — 0.5 — 0.3 - pA
High Output Voitage VoH -1.02| -0.84 | -0.98| -0.81 | -0.92 |-0.735| Vdc
Low Output Voltage VoL -195| -163 | -195| -1.63 | -1.95] -1.60| Vdc
High Input Voltage ViH -1.17] -084 | -1.13| -0.81 | -1.07|-0.736| Vdc
Low Input Voltage ViL -195| -148 | -195| -148| -1.95| -145 | Vdc MC10H211
AC PARAMETERS 3-INPUT 3-OUTPUT ‘“NOR’' GATE
Propagation Delay tpd 0.7 1.6 0.7 15 0.7 1.7 ns
Rise Time ty 0.7 22 0.7 20 0.7 22 ns 5
Fall Time f 0.7 2.2 0.7 2.0 0.7 2.2 ns 3
*Pin 1 and 15 internally connected. 2 a
NOTE: 7
Each MECL 10KH 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 mountedon a 12
printed circuit board and transverse air flow greater then 500 linear fpm is maintained. Outputs are 9 13
terminated through a 50-ohm resistor to ~2.0 volts. 10 14
This document contains information on a new product. Specifications and information herein are 1

subject to change without notice.
Note: If crosstalk is present, double bypass capacitor to 0.2uF.
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MC10H330

Advance Information

QUAD BUS DRIVER/RECEIVER WITH 2-TO-1
OUTPUT MULTIPLEXERS

The MC10H330 is a member of Motorola’s new MECL family.
The MC10H330 is a Quad Bus Driver/Receiver with two-to-one
output multiplexers. These multiplexers have a common select
and output enable. When disabled, {OE = high) the bus outputs
go to —2.0 V. The receivers have 200 mV of hysteresis on their
bus inputs. Their output can be brought to a low state (Vg ) by
applying a high level to the receiver enable (RE = High). The
parameters specified are with 25 Q loading on the bus drivers and
50  loads on the receivers.

® Propagation Delay 1.5 ns Typical Data-to-Output

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

® Voltage Compensated

® MECL 10K-Compatible

QUAD BUS DRIVER/RECEIVER WITH
2-TO-1 OUTPUT MULTIPLEXERS

L SUFFIX
CERAMIC CASE
N CASE 758

P SUFFIX :
PLASTIC CASE
CASE 724

PIN ASSIGNMENT

—
Vee[ 24 {7 Veeo
xBusI: 2 23{7] YBus
Waus[] 3 221 Zgys
Veco[[] 4 2177 GE
X1 s 20 L_j Yo
xo[]6 197
wil7 181120
wo[]8 7z
s[]9 161 RE
Win [ 10 151 Zin
Xin (11 14{7] Yin
VEe []12 13[] Veeo

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply {(Vcc = 0) VEE -80to 0 Vde
Input Voltage (Vcc = 0) Vi 0 to VEE Vde
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg -55 to + 150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +£5.0%) (See Note)
0° 25° 75°C
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current Ig — | 1567 | — | 143 - 157 | mA
Input Current High linH HA
Pins 5-8,17-20 — | 667 | — | 417 - 417
Pins 16, 21 — | 514 | — | 31 — 321
Pin 9 — | 475 | — | 297 - 297
Input Current Low linL 05| — | 05 | — 0.3 — HA
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 Vi |-1.95/-1.48|-1.95|-1.48] -1.95 | -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Data-to-Bus Output 08 | 20 | 08 | 20 0.8 2.2
Select-to-Bus Output 10| 32| 1.0 | 32 1.0 34
OE-to-Bus Output 10| 24| 10| 24 1.0 25
Bus-to-Input 08 | 2.1 08 | 21 0.8 24
RE-to-Input 08 | 22 | 0.8 | 2.2 0.8 25
Rise Time tt | 0820|0820 08 | 20 | ns
Fall Time tf 08 | 20 | 0.8 | 2.0 0.8 2.0 ns

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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NOTE:

Each MECL 10KH 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 main-
tained. Outputs are terminated through a 50-ohm resis-
tor to —2.0 volts.



MC10H330

LOGIC DIAGRAM
0 & Veeo = Pin 24
Vec =Pin1
G)— YV % .
s ¢ 12 Veco = Pin 13
Vceo =Pin 4
WO (3 VEg =Pin 12
—QG) Waus
w1 (7
Win 10 T
X0 (&
—0® XBus
x1 G |
in @ Yeaull
Yo @-
—@ Yays
v1 @ 1
Yin (4 {.rl
2 @
4@ ZBys
Z1 17
Zin @ “l—4
% @
MULTIPLEXER TRUTH TABLE RECEIVER TRUTH TABLE
OE |S|| WBus | XBus | YBus | ZBus RE Win Xin Yin Zin
H (X[ -20V | =20V | =20V | =20V H L L L L
L JL WO X0 YO 20
Clrll wa X1 i 21 L WBus | XBus | YBus | ZBus

X — Don’t care
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Advance Information

Temperature Range)
® Voltage Compensated
® MECL 10K — Compatible

DUAL BUS DRIVER/RECEIVER WITH 4-TO-1
OUTPUT MULTIPLEXERS

The MC10H332 is a member of Motorola’s new MECL family.
The MC10H332 is a Dual Bus Driver/Receiver with four-to-one
output multiplexers. These multiplexers have common selects
and output enable. When disabled, (OE = high) the bus outputs
go to —2.0 V. The receivers have 200 mV of hysteresis on their
bus inputs. The parameters specified are with 25 Q) loading on
the bus drivers and 50 () loads on the receivers.

@ Propagation Delay, 1.5 ns Typical Data-to-Output

® Improved Noise Margin 150 mV (Over Operating Voltage and

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) Vi 0to VEE Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range N Oto +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5.0%) (See Note)
0° 25° 75°C
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current g — | 115 | — | 110 — 115 ] mA
Input Current High linH uA
Pins 3,4,5,6,14,15,16,17 — 667 | — | 417 — 417
Pins 7,8 — | 437 | — | 273 - 273
Pin 13,18 — | 456 | — | 285 - 285
Input Current Low linL 05| — | 05| — 0.3 — nA
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 VL |-1.95|-1.48|-1.95|-1.48| -1.95 | -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Data-to-Bus Output 08| 32| 10| 3.2 1.0 3.4
Select-to-Bus Output 08| 36 | 1.0 | 3.6 1.0 4.0
OE-to-Bus Output 08 | 24 | 08 | 2.2 0.8 2.6
Bus-to-Input 08 | 21 0.8 | 21 0.8 24
RE-to-Input 08 | 22 | 0.8 | 2.2 0.8 25
Rise Time tr 05| 20| 08 | 20 0.8 2.0 ns
Fall Time tf 05 20| 0.8 | 20 0.8 2.0 ns

This document contains information on a product under development. Mctorola reserves the

right to change or discontinue this product withodt not

ice.
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DUAL BUS DRIVER/RECEIVER WITH
4-TO-1 OUTPUT MULTIPLEXERS
L SUFFIX
. CERAMIC CASE
CASE 732
P SUFFIX
PLASTIC CASE
CASE 738
PIN ASSIGNMENT
]
Vee 1 20 Veco2
XBus [] 2 197 YBus
xo[]3 18] OE
x1[]4 17{ Yo
x2[]5 161
x3a[]6 157 v2
so[]7 4[] v3
s1[]s 13[JRE
Xin ]9 12 :] Yin
VEe []10 1] Veeon
NOTE:

Each MECL 10KH 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 main-
tained. Outputs are terminated through a 50-ohm resis-
tor to -2.0 volts.
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MULTIPLEXER TRUTH TABLE RECEIVER TRUTH
OF | s1 S0 || Xgus | YBus ____TABLE
RE | X; Y;
H X X -20V | -20V £ in in
L L L X0 Yo H L L
L L H X1 Y1
L H L X2 Y2 L | XBus | YBus
L H H X3 Y3
X — Don't care
— LOGIC DIAGRAM
O
18
X0
® -
o =D
@Xz . J\D XBus
1l
X3
® .
P'—L/

@SO) D)

7 >
@" =
@Y2 m| ‘ @ YBus
)
Y3
14
O \_)
Veec = Pin1
Xin e Vceot = Pin 11
= Pin 20
= Pin 10

@R—E Vceoz
: Yin ;ﬂ ] VEE
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Advance Information 1
QUAD BUS DRIVER/RECEIVER WITH TRANSMIT
AND RECEIVER LATCHES '
The MC10H334 is a member of Motorola’s new MECL family.
The MC10H334 is a Quad Bus Driver/Receiver with transmit and
receiver latches. When disabled, (OE = high) the bus outputs will QUAD BUS DRIVER/RECEIVER WITH
fallto —2.0V. Datato be transmitted or received is passed through TRANSMIT AND RECEIVER LATCHES
its respective latch when the respective latch enable (DLE and
RLE) is at a low level. Information is latched on the positive tran-
sition of DLE and RLE. The receivers have 200 mV of hysteresis
on their bus inputs. The parameters specified are with 25 () load-
ing on the bus drivers and 50 Q loads on the receivers. c L SUFFIX
@ Propagation Delay, 1.6 ns Typical Data-to-Output i E%AAZ:EC.;;?SE
® Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
® Voltage Compensated
® MECL 10K-Compatible
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0to0 0 Vdc P SUFFIX
PLASTIC CASE
Input Voltage (Vcc = 0) \ 0to VEE Vdc CASE 738
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -56to +165 °C PIN ASSIGNMENT
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5.0 %) (See Note)
0° 25° 75°C
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit Vceos
Power Supply Current g — | 161 | — | 161 — 161 mA BUS2
Input Current High linH KA BUS3
Pins 5,6,15,16 — | 397 | — | 2713 | — 273
Pin7, 14 — | 460 | — | 207 | — | 297 OE
Pin 17 — [ 520 | — | 357 | — 357 02
Input Current Low linL 05| — |05 | — | 03 — uA
High Output Voltage VOH |[-1.02{-0.84|-0.98{-0.81|-0.92|-0.735| Vdc D3
Low Output Voltage VoL [-1.95|-1.63|-1.95|-1.63|-1.95| -1.60 | Vdc RLE
High Input Voltage VIH |-1.17|-0.84|-1.13|-0.81|-1.07|-0.735 | Vdc R3
Low Input Voltage ViL |-1.95|-1.48|-1.95(-1.48(-1.95| -1.45 | Vdc R2
AC PARAMETERS
Propagation Delay tpd ns Vceo2
Data-to-Bus Output 05| 25|05 | 25|05 25
DLE-to-Bus Output 10|27 |10 ]| 27| 10 3.0
OE-to-Bus Output 05| 25|05 | 25| 05 25
Bus-to-R0 051 19 | 05 19 | 05 19 NOTE
RLE-to- 05 | 2 . . :
RLE-to-RO 21 05 20 05 21 Each MECL 10KH series circuit has been designed to
Rise Time tr 08 22|07 | 20| 08 2.2 ns meet the dc specifications shown in the test table, after
) thermal equilibrium has been established. The circuit is
Fall Time tf 0.8 22 07 2.0 08 2.2 ns in a test socket or mounted on a printed circuit board
This document contains information on a product under development. Motorola reserves the and transverse air flow greater than 500 Ifpm is main-

right to change or discontinue this product without notice. tained. Outputs are terminated through a 50-ohm resis-

2-88 tor to ~2.0 volts.
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LOGIC DIAGRAM

D_

@ I Db a JL_/“C f — BUSO @
@ D1 | o D Q l_f;e [ —< BUST @
(6) b2 »- D a JK“ [ < 8usz (19)

@ D3 P— D a ——D(— < BUs3 (18)
Output Latch
(14) REE > 'LI'JG |
(8)ro < ol o
@ R1 < Q J D
@ R2 & ol o
@ R3 < o o
@ VEg Ppb—m—m Receiver Latch
O vee ——
DRIVER TRUTH TABLE RECEIVER TRUTH TABLE
@ Vceot D | DLE | OE Busy .1 Bus | RLE || Rp.1
@ Vecor x| x | H | -20v Bus | L || Bus
X H R

vceos n

@ D L L D X — Don’t care
X H L Busp

X — Don’t care
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Advance Information

MC10H350

SINGLE ECL TO TTL TRANSLATOR SUPPLY

The MC10H350is a member of Motorola’s 10KH family of high performance ECL
logic. It consists of 4 translators with differential inputs and TTL outputs. The 3-state
outputs can be disabled by applying aHIGH 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 separate V¢ power
pins are not connected internally and thus isolate the noisy TTL Ve runs from the
relatively quiet ECL Vo runs on the printed circuit board. The differential inputs
allow the H350to be used as an inverting or noninverting translator, a differential
line receiver or as a high performance comparator.

® Propagation Delay, 3.5 ns Typical e MECL 10K-Compatible

e e o s Yy T

UK

ECLTO TTL TRANSLATOR

MAXIMUM RATINGS

Charactsristic Symbol Rating Unit

Power Supply (VEg = Gnd) Vee 7.0 Vdc
Operating Temperature Range TA 0 to+75 °C
Storage Temperature Range—Plastic Ts'(g -55 to +150 °C
—Ceramic -55to+165 °C

ELECTRICAL CHARACTERISTICS (Vcc = 5.0 V £5%) (See Note)

Tp=0°C to 75°C

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

Characteristic Symbol Min Max Unit
Power Supply Current  TTL lcc - 20 mA
ECL - 5.0
Input Current High Pin9 hH - 20 uA
Others — 50
Input Current Low Pin 9 h - -0.6 mA
Others INL - 50 A
Input Voltage High Pin9 ViH 20 Vdc
Input Voltage Low Pin 9 ViL 0.8 Vdc
Differential Input Voltage* VDIEF 350 - mv

Pins 3-6, 11-14*

Voltage Common Mode Vem 28 50 Vdc
Pins 3-6, 11-14

LOGIC DIAGRAM

1

12

13

15
14

®

Vee (+56.0 Vdc) = Pins 1 and 16
VEE (Gnd) =Pin 8

A

Output Voltage High VOH 2.7 — Vdc
loH =3 mA
Output Voltage Low VoL — 05 Vdc
loL =20 mA
Short Circuit Current los -60 -150 mA
Vour =0V
Output Disable Current High lozH — 50 A
Vour=27V
Output Disable Current Low lozL — -50 uA
Vour =05V
AC PARAMETERS (C|_ =50 pF) (Vcc = 5.0 £6%) (Ta = 0°C to 75°C)
Propagation Delay tpd 15 5.0 ns
Output Disable Time tPLZ 20 6.0 ns
tPHZ 20 6.0 ns
Output Enable Time tpzL 20 8.0 ns
tpZH 2.0 8.0 ns

*Note: Inputvoltalge to pins 3-4, 5-6, 11-12, 13-14, must be between the values of 2.8V and 5.0V

including the swing resulting from Ve
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PIN ASSIGNMENT

P __u—_.ﬂx LY.
ECLVee L1 16 ' Vvee
Aout ]2 15’:](:0“‘
An3 143 Cip
Anlda 13[3.Cin
Bin 5 121 Djn
Bin(}6 113 Din
BoutE‘7 10 Dout
vee O} 8 9| OE




MC10H350

3-STATE SWITCHING WAVEFORMS

3-State Output Low Enable and 3-State Output High Enable and
Disable Times Disable Times

VE VE

15V 15V 15V 15V

VE
" VE
tpzL f PLZ tPZH ——tpHZ
_ =35V ' )y i
A =V ~ 35V
Vout 15V / i v 15V \ OH
ouT
o / VoL
e ’ 03V
03V
TEST LOAD
+7.0V OPEN
tpzL tpLz. O, C, ALL OTHER

*INCLUDES JIG AND PROBE CAPACITANCE
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Advance Information

MC10H423

TRIPLE 3 INPUT BUS DRIVER WITH ENABLE

The MC10H423 is a member of Motorola’s new MECL family. The
MC10H423 is a triple 3 Input Bus Driver with a common enable.

The MC10H423 consists of three NOR gates designed for bus
driving applications on card or between cards. Output low logic levels
are specified with Vo < -2.0 Vdc so that the bus may be terminated to
-2.0 Vdc. The gate output, when low, appears as a high impedance to
the bus, because the output emitter-followers of the MC10H423 are
“turned off.” This eliminates discontinuities in the characteristic
impedance of the bus.

The VoH level is specified when driving a 25-ohm load terminated
to -2.0 Vdc, the equivalent of a 50-ohm bus terminated at both ends.
Although 25 ohms is the lowest characteristic impedance that can be
driven by the MC10H423, higher impedance values may be used with
this part. A typical 50-ohm bus is shown in Figure 1.

® Propagation Delay, 1.5 ns Typical @ Voltage Compensated

® Improved Noise Margin 1560 mV (Over @ MECL 10K-Compatible
Operating Voltage and Temperature Range)

TRIPLE 3 INPUT BUS DRIVER
WITH ENABLE

MAXIMUM RATINGS

L SUFFIX
i’ CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

2

Vect = Pint
Vcc2 =Pin16

VEg=Pin8
12

1
13 5
14

Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) VEE -80t0 0 Vdc
Input Voltage (V¢ = 0) \ Oto VEg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta Oto+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C

ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note)

Characteristic Symbol Min 0° Max MinzsoMax Min750Max Unit
Power Supply Current e — 60 — 56 — 60 mA
Input Current High linH pA
Pins 4,5,6,9,10,11,12, — 495 — 310 — 310

13,14

Pin 7 — 765 — 475 — 475
Input Current Low linL 0.5 — 0.5 — 0.3 — uA
High Output Voltage VoH |-1.02]| -0.84 |[-0.98 | -0.81 | -0.92 |-0.735| Vdc
Low Output Voltage VoL -21 | -2.03 | -21 | -203 | -2.1 | -2.03| Vdc
High Input Voltage ViH -1.17| -0.84 {-1.13 | -0.81 | -1.07 |-0.735| Vdc
Low Input Voltage ViL -1.95| -148 [ -1.95|-1.48 | -1.95| -1.45| Vdc
AC PARAMETERS
Propagation Delay tpd 0.7 23 0.7 23 0.7 23 ns
Rise Time t 0.7 25 0.7 25 0.7 25 | ns
Fall Time tf 07 ( 25 [07 |25 [ 07 | 25 | ns
NOTE:

Each MECL 10KH 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.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.

PIN ASSIGNMENT

[ " ]

veer 01 16 [ Veez
Bout (42 15 3 Cout

Aout []3 14 Cjn
AnO4 13 Cin
AinO5 12 [ Cin
Ain 06 11 [ Bjy
ENC7 10 Bjp
Vee ] 8 9 [ 8Bin




MC10H423

FIGURE 1 — 50-OHM BUS DRIVER

1/3 MC10H423 1/3 MC10H423 1/3-MC10H423

20 =500
500 ; > ; > D 500

-2.0Vde RECEIVERS (MECL Gates) -2.0Vde
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MC10H424

Advance Information

—-5.2 volts.

e Propagation Delay, 1.5 ns Typical

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

® Voltage Compensated
® MECL 10K -Compatible

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H424 is a member of Motorola’s new MECL family.
The MC10H424 is a Quad TTL-to-ECL translator with an ECL
strobe. Power supply requirements are ground, +5.0 volts, and

QUAD TTL-TO-ECL TRANSLATOR WITH
AN ECL STROBE

MAXIMUM RATINGS

L SUFFIX
ll CERAMIC PACKAGE
' CASE 620

Characteristic Symbol Rating Unit
Power Supply (Vge = 5.0 V) VEE -8.0t0 0 Vde P SUFFIX
PLASTIC PACKAGE
Power Supply (VEg = -5.2 V) Vee Oto +7.0 Vdc CASE 648
Input Voltage (ECL) V1 0 to VEE Vdc
Input Voltage (TTL) \ 0to Vce Vdc
Output Current — Continuous | 50 A
VIPUEITEM T sorge out 100 ™ QUAD TTL-TO-ECL
TRANSLATOR (ECL STROBE)
Operating Temperature Range TA Oto +75 °C
- [Jp— 4
Storage Temperature Range — Plastic Ts‘g -55 to + 150 °C
— Ceramic -55 to +165 6 - 2
ELECTRICAL CHARACTERISTICS (VEg = -5.2V + 5%, Vg = 5.0V = 5.0%) 7 - 3
0° 25° 75°C 1
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit o 12
1 —
Negative Power Supply 13 —_ 72 — 66 — 72 |mAdc
Drain Current 1:j t 15
Positive Power Supply IccH — | 16 ] — | 16 — 18  |mAdc; 11 —i 13
Drain Current IccL — | 25 | — | 25 — 25 |mAdc 14
Reverse Current Pin IR — | 50 | — 50 - 50 |uAdc Gnd = Pin 16
5,7,10,11 Vee (+5.0 Vde) = Pin 9
Forward Current Pin g — | -32| — |-32| — -3.2 |mAdc| VEg (-5.2 Vdc) = Pin 8
5,7,10,11
Input HIGH Current Pin 6 linH — | 450 | — | 310 . 310 |uAdc
Input LOW Current Pin 6 linL 05| — | 056 | — 0.3 — |uAdc PIN ASSIGNMENT
[\ |
Input Breakdown Volt V i 55 | — | 65 [ — . —_
nput Bri oltage (BR)in 5.5 Vdc Bout [ 1 16 ] Gna
Input Clamp Voltage Vi — |-15] — | -15 - -1.5 | Vdc
High Output Voltage VOH |-1.02|-0.84]-0.98|-0.81| -0.92 |-0.735 | Vdc Aout [] 2 57 Cout
Low Output Voltage VoL |-1.95|-1.63|-1.95(-1.63| -1.95 | -1.60 | Vdc Bout : 3 14 7] Doyt
High Input Voltage Pin VIH 20 — | 20| — | +20 — Vdc A 4 13 Dos
5,7,10,11 out q H Bout
Low Input Voltage Pin ViL — o8| — 08| — 0.8 | Vdc Ain [ 5 12 [ Cout
C
5,7,10,11 : Catrone [ 6 11 [ Din
High Input Voltage Pin 6 ViH ({-1.17|-0.84!-1.13({-0.81] -1.07 |-0.735 | Vdc 8 [ ¢
Low Input Voltage Pin 6 ViL |-1.95|-1.48]-1.95]-1.48] -1.95 | -1.45 | Vdc inl47 10 n
This document contains information on a new product. Specifications and information herein are VEE : 8 9 D Vee
subject to change without notice.

2-94




MC10H424

AC PARAMETERS

NOTE:
Each MECL 10KH series circuit has been designed to meet the dc spec-

ifications 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 main-

Propagation Delay | tpd | 0.7 | 3.4 07(30({07|34]| ns
Rise Time tr |05[22{05]|20|05|22]| ns
Fall Time tf |05(22|05]|20|05|22]| ns

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

APPLICATIONS INFORMATION

The MC10H424 has TTL-compatible inputs, an ECL
strobe and MECL complementary open-emitter out-
puts that allow use as an inverting/non-inverting trans-
lator or as a differential line driver. When the common
strobe input is at 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.

An advantage of this device is that TTL-level infor-
mation can be transmitted differentially, via balanced
twisted pair lines, to MECL equipment, where the sig-
nal can be received by the MC10H115 or MC10H116

differential line receivers.
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MECL 10K

INTEGRATED CIRCUITS MC10,100/10,200 Series

-30 to 85°C

Standard Packages

Special Packages

16 16 20
1 1 1
L SUFFIX P SUFFIX F SUFFIX Z SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 620 CASE 648 CASE 650 CASE 756

L SUFFIX P SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 623 CASE 649 CASE 652
Function Selection—(-30° to +85°C)
L Function Device Case I L Function Device l Case J
NOR Gates Buffers/Inverters
Quad 2-Input Gate/Strobe MC10100 | 620, 648 Hex Buffer/Enable MC10188 620, 648
Quad 2-Input Gate MC10102 620, 648 Hex Inverter/Enable MC10189 620, 648
Triple 4-3-3 Input Gate MC10106 620, 648 Hex Inverter/Buffer MC10195 620, 648
Dual 3-Input 3-Output Gate MC10111 620, 648 ine Dri /L .
Dual 3-Input 3-Output Gate MC10211 | 620, 648 Line Drivers/Line Receivers
OR Triple Line Receiver MC10114 | 620, 648
Gates Quad Line Receiver MC10115 | 620, 648
Quad 2-Input Gate MC10103 620, 648 Triple Line Receiver MC10116 620, 648
Dual 3-Input 3-Output Gate MC10110 | 620, 648 Quad Bus Receiver MC10129 620, 648
Dual 3-Input 3-Output Gate MC10210 | 620, 648 Quad Bus Driver MC10192 620, 648
AND Gates Trip|e Line Receiver ) MC10216 | 620, 648
Triple 4-3-3 Input Bus Driver MC10123 620, 648
Quad 2-Input Gate MC10104 620, 648 Dual Bus Driver MC10128 620
Hex Gate MC10197 | 620,648 Dual Transceiver MC10194 | 620, 648]
Complex Gates Translators
Quad OR/NOR Gate MC10101 620, 648 Quad TTL-MECL MC10124 620, 648
Triple 2-3-2 Input OR/NOR Gate MC10105 620, 648 Quad MECL-TTL MC10125 620, 648
Dual 4-5 Input OR/NOR Gate MC10109 620, 648 Triple MECL-MOS MC10177 620, 648
Dual 3-Input 3-Output Quad MST to MECL MC10190 | 620, 648
OR/NOR Gate MC10212 | 620, 648 Hex MECL-MST MC10191 | 620, 648
Triple 2-Input Exclusive
OR/NOR Gate MC10107 620, 648
Quad 2-Input Exclusive
OR/NOR Gate MC10113 620, 648
Dual 2-Wide 2-3 Input OR-AND/
OR-AND INVERT MC10117 620, 648
Dual 2-Wide 3-Input OR-AND MC10118 | 620, 648
4-Wide 4-3-3-3 Input OR-AND MC10119 620, 648
4-Wide 3-Input OR-AND/
OR-AND-INVERT MC10121 | 620,648
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L Function Device Case
Flip-Flop/Latches
Dual D Master Slave Flip-Flop MC10131 620, 648
Dual J-K Master Slave Flip-Flop MC10135 | 620,648
Hex D Master Slave Flip-Flop MC10176 | 620, 648
Hex D Common Reset Flip-Flop MC10186 | 620, 648
Dual D Master Slave Flip-Flop MC10231 620, 648
Quad Latch MC10133 | 620,648
Quint Latch MC10175 | 620, 648
Quad/Common Clock Latch MC10168 620, 648
Quad/Negative Clock Latch MC10153 | 620, 648
Dual Latch MC10130 | 620, 648
Encoders
8-Input Encoder l MC10165 I 620, sasJ
Decoders
Binary to 1-8 (Low) MC10161 620, 648
Binary to 1-8 (High) MC10162 | 620, 648
Dual Binary to 1-4 (Low) MC10171 620, 648
Dual Binary to 1-4 (High) MC10172 | 620, 648
Parity Generator/Checkers
12-Bit Parity Generator-Checker MC10160 620, 648
9 + 2 Bit Parity MC10170 | 620, 648
Error Detector/Correction
IBM Code MC10163 | 620, 648
Motorola Code MC10193 | 620, 648

3-3

Function l Device I Case

Counters
Hexadecimal MC10136 | 620, 648
Decade MC10137 | 620, 648
Biquinary MC10138 | 620, 648
Binary Down Counter MC10154 620, 648
Binary MC10178 | 620, 648
Arithmetic Functions
5-Bit Magnitude Comparator MC10166 | 620, 648
Look Ahead Carry!Block MC10179 620, 648
Dual 2-Bit Adder/Subtractor MC10180 | 620, 648
4-Bit Arithmetic Function Gen. MC10181 620, 648
2-Bit Arithmetic Function Gen. MC10182 | 620, 648
4 x 2 Multiplier MC10183 623
2-Bit Multiplier MC10287 | 620, 648
Shift Register .

| 4-Bituniversal [ mc10141 | 620, 648]
Multivibrators

[ Monostable Multivibrators [ mc1o198 | 620, 648]
Multiplexer
Quad 2-Input/Noninverting MC10158 620, 648
Dual Multiplexer/Latch MC10132 | 620,648
Dual Multiplexer/Latch MC10134 620, 648
Quad 2-Input/Inverting MC10159 620, 648
8-Line MC10164 | 620, 648
Quad 2-Input/Latch MC10173 620, 648
Dual 4-1 MC10174 | 620,648
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MC10100

QUAD 2-INPUT NOR GATE
WITH STROBE

The MC10100 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 gates.

Pp = 25 mW typ/gate (No Load)

MECL 8K seres

QUAD 2-INPUT NOR GATE
WITH STROBE

P SUFFIX
tpd = 2.0 ns typ PLASTIC PACKAGE
trtf = 2.0 ns typ (20-80%) CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
4 2 —\ /S
5 —d
6 Veer 1 16 b veez
bl __"5 >C 3 Aout [] 2 15 [7] Dout
—e
13 ] } Bout : 3 14 ] Cout
15 YOm——— 14
" Ain ] 4 137 Din
:; :‘_50_15 Ain [ 5 12[7] Din
2-37579 Bin CJ 6 17 Cin
Bin []7 10 :l Cin
i Vi 8 9 Common Input
Veer = Pin1 ee L H (A,B,C,D)
Vce2 = Pin 16
Vgg = Pin 8
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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 = 2.0 ns typ

MECL Q1 series

QUAD OR/NOR GATE

ty, tf = 2.0 ns typ (20%~80%) Psu;l::l;(AGE
PLASTIC
CASE 648
i"
"
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
) — ]
5 veer 1 16 7] Veez
7 3
4 6 Aout E 2 15 : Dout
10— 14 Bout [ 3 14 [ Cout
j }: 7
s wal S R
- Common
12 9 Aout : 5 127 lnT:Jut
Bout []6 1" : Cout
Vet =Pin 1 Bin []7 10 [ cin
Vcez =Pin 16
VEE =Pin 8 vee []8 9 [ bout
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@ MOTOROLA MC10102

MECL \8f seres

AD 2-INPUT NOR GATE
ou N ORG QUAD 2-INPUT NOR GATE

The MC10102 is a quad 2-input NOR gate. The MC10102 pro-
vides one gate with OR/NOR outputs.

Pp = 25 mW typ/gate (No Load)
tpd = 2.0 ns typ
tr, tf = 2.0 ns typ (20%—80%) P SUFFIX
PLASTIC PACKAGE
CASE 648

)

[
¥
L SUFFIX

CERAMIC PACKAGE'
CASE 620

LOGIC DIAGRAM PIN ASSIGNMENT

4 RN
5:3:>(’_2 Veer 1 16 [] Vee2
3:n:>°;3 3 Aout [] 2 15 ] Dout
10 —-——-Dd¥—1 i Bout [} 3 14 177 Cout
:; 15 Ain = 13 [7] Din
13::) I:sa An 5 12 [] Din
Bin [ 6 11 [ Cin
veer = Pint Bin 7 10 [ Cin
e e vee (J8 . 9 Bou
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@ MOTOROLA

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)
tpd = 2.0nstyp
ty, tf = 2.0 ns typ (20%~80%)

MECL 18f seres

QUAD 2-INPUT
OR GATE

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM

Vcer = Pin
Vccz = Pin 16
VEg = Pin8

PIN ASSIGNMENT

[ ]
Veer 17 16 [] Vcez
Aout [] 2 15 7] Cout

Bout [} 3 14 ] Dout
Ain [ 4 137 Cin
An ] 5 127 Cin
Bin d 6 11 [ Djn
Bin [ 7 10 bin
vee [ 8 911 Cout
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@ MOTOROLA

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 ns typ
tr, tf = 2.0 ns typ (20%~80%)

MECL @ series

QUAD 2-INPUT AND GATE

| E;W

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620
4 LOGIC DIAGRAM PIN ASSIGNMENT
“ v
] 2
5 Veer [0 16 [ Vcez
6
7 Z:D—o.s Aout [ 2 15 [ Dout
10 Z:D_o 12 Bout []3 14 [ Cout
1
A 4 137 5
12 ) n [: : mn
132———: tﬁw Ain 5 12 [] Din
8in []6 1[G
Vet = Pint Bn 7 101 Cin
Vcez = Pin 16 vee s 9 [1 Dout
VEg = Pin8
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MOTOROLA

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)
tpd = 2.0 ns typ
tr, tf = 2.0 ns typ (20%-80%)

MECL 8t series

TRIPLE 2-3-2-INPUT
OR/NOR GATE

P SUFFIX

PLASTIC PACKAGE

L SUFFIX
CERAMIC PACKAGE
CASE 620

CASE 648

LOGIC DIAGRAM

Vcer = Pint
Vcez = Pin 16
VEg = Pin8

PIN ASSIGNMENT

veer [ 16
Aout [] 2 15
Aout []3 14
Ain [ 4 13
An s 12
Bout [] 6 "
Bout [ 7 10
vee [ 8 9

] Vcez
[ Cout
1 Cout
[ Cin
:‘ Cin
(] Bin
j Bin
] Bin
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MOTOROLA

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 = 2.0 ns typ
tr, tf = 2.0 ns typ (20%—-80%)

MECL \QF series

TRIPLE 4-3-3-INPUT
NOR GATE

P SUFFIX
PLASTIC PACKAGE
CASE 648

N
2

L SUFFIX
CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM

Vecer = Pint
Vcez = Pin16
VEE = Pin8

PIN ASSIGNMENT

S
Veer 1 16 E‘] Veez

Bout [] 2 15 t] Cout
Aout [] 3 14 ] Cin
Ain [ 4 131 Cin
Ain E 5 12[] Cin
Anse 11 [ Bin
Ain [ 7 10 Bin
vee [ 8 o[ 8in
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MOTOROLA

MC10107

TRIPLE 2-INPUT EXCLUSIVE
“OR"”/EXCLUSIVE “NOR”

The MC10107 is a triple-2 input exclusive OR/NOR gate.

Pp =40 mW typ/gate (No Load)

thd = 2.8 ns typ

MECL 1\0F seres

TRIPLE 2-INPUT EXCLUSIVE
“OR"”/EXCLUSIVE “NOR”

t tf = 2.5 ns typ (20%-80%) PLA';T’T‘CU;\’;';‘A o
CASE 648
i
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
B —
: 31 vVeer 0 16 [] Vcc2
7:3:) :tw Aout cl:j—- 2 15 [ Cin
14 12
A 3 14 [ Ci
15:3:) :t 13 out 1 Cin

Ain ﬁ 4 13 [ Cout
An s 12 [ Cout
*NC q 6 11 [ Bout
Bin l: 7 10 : Bout

vee [] 8 9 [ 8in

*NC = No Connection
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MOTOROLA MC10109

MEcL LQK SERIES

DUAL 4-5-INPUT “OR/NOR” GATE 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)
tpd =20nstyp P SUFFIX

tr, tf = 2.0 ns typ (20%—80%) PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
4 I
5 3 \/
6 2 Veer O 16 ] Veez
7 Aout []2 15 [T Bout
9 R
10 Aout []3 14 [ Bout
1414
1112 15 An [ 4 13 [ Bin
13 Ain [: 5 12 : Bin
Ain [ 6 1 [ Bin
Vcer = Pin 1 An 7 10 [J Bin
Vcc2 = Pin 16 vV 8 ) B:
VEE = Pin8 EE E : in
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@ MOTOROLA

MC10110

DUAL 3-INPUT 3-OUTPUT
“OR"” GATE

The MC10110 is designed to drive up to three transmission lines
simultaneously. 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 from a single point
makes the MC10110 particularly useful in clock distribution ap-

MECL 18§ seres

DUAL 3-INPUT 3-OUTPUT
“OR"” GATE

plications where minimum clock skew is desired. Three V¢ pins P SUFFIX
are provided and each one should be used. PLASCTA'ES:E';AGE
Pp =80 mW typ/gate (No Load)
tod = 2.4 ns typ (All Outputs Loaded) -
tr tf = 2.2 ns typ (20%—80%) |i
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
5
8 2 5 Veen [j 1 16 Vecz
7 '3 Aout [ 2 15 [ Veer
9 t 4 Aout [] 3 14 7] Bout
}? 1212 Aout [ 4 13 [ Bout
13
14 Ain [: 5 12 ] Bout
Ain 6 1 [ 8in
Vect = Pin 1,15 Ain 7 10 ] Bin
Veez = Pin 16 .
VEE = Pin 8 vee [ s 1 Bin
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@ MOTOROLA MC10111

MEcL LQH SERIES

DUAL 3-INPUT 3-OUTPUT
“NOR” GATE DUAL 3-INPUT 3-OUTPUT
“NOR"” GATE
The MC10111 is designed to drive up to three transmission
lines simultaneously. The multiple outputs of this device also
allow the wire “OR"-ing of several levels of gating for minimi-

zation of gate and package count.

The ability to control three parallel lines from a single point
makes the MC10111 particularly useful in clock distribution ap-
plications where minimum clock skew is desired. Three V¢ pins P SUFFIX
are provided and each one should be used. PLASTIC PACKAGE

CASE 648
Pp =80 mW typ/gate (No Load)
tpd =24 nstyp (All Outputs Loaded) =
tr, tf = 2.2 ns typ (20%-80%) i
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
2 -
3 Veer [ 1 16 1] Vee2
5
6 4 Aout [] 2 15[ Veen
7
12 Aout E 3 14 : BOut
9 13 Aout [ 4 13 77 Bout
10 14
1 An 5 12 [ Bout
Ain [ 6 11 [ Bin
Vcer = Pin1,15 An 7 10 [ Bin
Veez = Pin 16
VEE = Pin8 Vee []'8 s[] Bin
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‘ MOTOROLA MC10113

MECL B seres

QUAD EXCLUSIVE
OR GATE QUAD EXCLUSIVE

OR GATE

The MC10113 is a quad Exclusive OR gate, with an enable com-
mon 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.

Pp = 175 mW typ/pkg (No Load) P SUFFIX
PLASTIC PACKAGE
tpd = 2.5 nstyp CASE 648
tr, tf = 2.0 ns typ (20% to 80%)
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
Eog
4 /] :
5 _;I)_—iz—z veer 16 [ Vecz
| Aout 2 15 Dout
6 TRUTH TABLE - -
, -3 IN_|E [ OUTPUT Bout O] 3 14 7] Cout
LiLjL L |
Clale H Ain [ 4 13 [] Din
r HIL|L H .
10 | nlnlc L Ain [ 5 12 ] Din
1 dlo(H L ) )
¢ = Don't Care Bin E 6 " :] Cin
12 ( Bin [ 7 10 [ Cin
13 jj;}_w vee (] 8 9 [] Enable

Veer = Pin 1
Veez = Pin 16
VEE = Pin 8
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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 MCi10114 is that the OR outputs go to
a logic low level whenever the inputs are left floating. The outputs
are each capable of driving 50 ohm transmission lines.

This device is useful in high speed central processors, mini-
computers, peripheral controllers, digital communication sys-
tems, testing and instrumentation systems. The MC10114 can also
be used for MOS to MECL interfacing and it is ideal as a sense
amplifier for MOS RAM's.

A Vvgpg reference is provided which is useful in making the
MC10114 a Schmitt trigger, allowing single-ended driving of the
inputs, or other applications where a stable reference voltage is
necessary.

Pp = 145 mW typ/pkg

MC10114

MECL QK scries

TRIPLE LINE RECEIVER

P SUFFIX
PLASTIC PACKAGE
CASE 648

tpd = 2.4 ns typ (Single Ended Input)
tpd = 2.0 ns typ (Differential Input) {'
tr, tf = 2.1 ns typ (20% to 80%)
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
[\ |
5 3
. . Aout [ 2 15 ] Cout
10 jt7 Aout [ 3 14177 Cout
12 14 _—
Aj 4 13 Ci
13 j:t 15 in O H on
L—\—/—H Ain ES 12:Cin
BB
Bout ()6 11 [] Ves
Bout [7 10 [ Bip
Veeq = Pin 1 vee [ 8 9[1 Bin
Vcez = Pin 16
VEg = Pin 8
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@ MOTOROLA MC10115

MECL \8k series
QUAD LINE RECEIVER
QUAD LINE RECEIVER
The MC10115 is a quad differential amplifier designed for use
in sensing differential signals over long lines. The base bias sup-
ply (Vgg) is made available at pin 9 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 MC10115 with excellent
common mode noise rejection. If any amplifier in a package is
not used, one input of that amplifier must be connected to Vgg P SUFFIX
(pin 9) to prevent upsetting the current source bias network. PLASTIC PACKAGE
CASE 648
Pp = 110 mW typ/pkg (No Load)
tpd = 2.0 ns typ
tr, tf = 2.0 ns typ (20%—80%)
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
4 .
5 } 2 -
\ 1 16 \
7 cer O ] Vee2
a3 Aout [ 2 15 [ Dout
:‘:j>~_14 Bout [] 3 14 [ Cout
13}15 An ] 4 13 [ Din
12 L An [ s 12 [ Din
BB
Bin[] 6 11 [ Cin
Bin (] 7 10 [ Cin
Vcer = Pint
Vcea = Pin 16 vee [] 8 9 [ ves
VEg = Pin8
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@ MOTOROLA

MC10116

TRIPLE LINE RECEIVER

The MC10116 is a triple differential amplifier designed for use
in sensing differential signals over long lines. The base bias sup-
ply (VBg) is made available at pin 11 to make the device useful
as a Schmitt trigger, or in other applications where a stable ref-
erence voltage is necessary.

Active current sources provide the MC10116 with excellent
common mode noise rejection. If any amplifier in a package is
not used, one input of that amplifier must be connected to Vgg
(pin 11) to prevent upsetting the current source bias network.

Complementary outputs are provided to allow driving twisted
pair lines, to enable cascading of several amplifiers in a chain, or
simply to provide complement outputs of the input logic function.

Pp =85 mW typ/pkg (No Load)
tpd = 2.0 nstyp
t, t§ = 2.0 ns typ (20%-80%)

MECL 0 seres

TRIPLE LINE RECEIVER

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM

L n

VBB
Veer = Pinl
Vccz = Pin 16
VEg = Pin8

PIN ASSIGNMENT

|
Veer O 1 16 [M] Vcez
Aout [] 2 15 7] Cout

Aout ] 3 14 [ Cout
Ain [ 4 13 [ Cin
Ain ] 5 12 [J Cin
Bout [ 6 111 ves
Boutd7 10 [ Bin

vee [ 8 9 [ Bin
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@ MOTOROLA

MC10117

DUAL 2-WIDE 2-3-INPUT
“OR-AND/OR-AND-INVERT"”
GATE

The MC10117 is a general purpose logic element designed for
use in data control, such as digital multiplexing or data distri-
bution. Pin 9 is common to both gates.

Pp =100 mW typ/pkg (No Load)
tpd = 2.3 ns typ
ty, tf = 2.2 ns typ (20%-80%)

MECL @k seres

DUAL 2-WIDE 2-3-INPUT
“OR-AND/OR-AND-INVERT"
GATE

P SUFFIX
PLASTIC PACKAGE
CASE 648

——

i)
L SUFFIX

CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM
4
5
3
2
6
7
9
10
1
14
15
12
13
Veer =Pin1
Vce2 =Pin 16
VEg=Pin 8

PIN ASSIGNMENT

—
Veer 1 16 ’:l vcez
Aout []2 15 [ Bout
Aout []3 14 [ Bout
A, 4 13 [] Bij
Alin []5 12 ] Bty
A%, []s 11 [ B2
Az, 7 10 (1 B2
vee [J8 9 [1 A2, B2ip
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@ MOTOROLA MC10118

"WIDE 3-INPUT
D2 AND: aame DUAL 2-WIDE 3-INPUT

“OR-AND"” GATE

The MC10118 is a basic logic building block providing the OR/
AND function, useful in data control and digital multiplexing
applications.

Pp =100 mW typ/pkg (No Load)
P SUFFIX

tpd =23nstyp PLASTIC PACKAGE
ty, tf = 2.5 ns typ (20%-80%) CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIiN ASSIGNMENT
3
4
5
6 2 [ ]
7 Veer q 1 16 [] Vcez
9
10 Aout [] 2 15 [ Bout
:; 15 15 Alin [ 3 14 [7] Blin
13 ) Alin [ 4 13 [ B1in
14 Alin [] 5 12 [7] Biin

A2in (] 6 11 [ B2
A2 [ 7 10 [ 82

vee [ 8 9 [ ] A2, B2in
Veer = Pin 1
Vce2 = Pin 16
VEg = Pin 8
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@ MOTOROLA

MC10119

4-WIDE 4-3-3-3-INPUT
“OR-AND"” GATE

The MC10119 is a 4-Wide 4-3-3-3-Input OR/AND gate with one

input from two gates common to pin 10.

Pp =100 mW typ/pkg (No Load)
tpd = 2.3 ns typ

MECL i8f seres

4-WIDE 4-3-3-3-INPUT
“OR-AND"” GATE

P SUFFIX
tr, tf = 2.5 ns typ (20%—-80%) PLASTIC PACKAGE
CASE 648
.r,
i
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
3
4 ,
5 \/
6 veel 5 1 16 [ Vce
7
9 Aout 2 15[ Adin
o L_}z Alin [ 3 14 7] A4,
] Ay [ 4 131 A4
1; AL, 5 127 A3,
1
13 AL, e 1 [ A3jp
14 33__ Az, [ 7 10 [ A2in, A3in
15
vee [] 8 9 [ Azp
Vcer = Pin 1
Vcez = Pin 16
VEg = Pin 8
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@ MOTOROLA MC10121

MECL 8k series
4-WIDE 4-WIDE
“OR-AND/OR-AND-INVERT"” GATE “OR-AND/OR-AND-INVERT"”’
_ o - . GATE
The MC10121 is a basic logic building block providing the si-
multaneous OR-AND/OR-AND-INVERT function, useful in data
control and digital multiplexing applications.
Pp = 100 mW typ/pkg (No Load)
_ P SUFFIX
tpd = 23 nstyp PLASTIC PACKAGE
tr, tf = 2.5 ns typ (20%—80%) CASE 648
‘/
3
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
4
5
6 it
7 Veer 17 16 [] Vcez
9 L Aout [] 2 15[ Adin
10 l g Aout [} 3 1471 Adin
1 Aln [ 4 13 A4
11
12 Alp [ s 12[] A3
13 Amin e 1] A3jn
:‘5‘ E: E >— A2, 7 10 A2, A3in
vee [ 8 9 [ Azin
Veer = Pin
Vce2 = Pin 16
VEE = Pin 8
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@ MOTOROLA

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 specified with Vg < —2.0 Vdc so that the bus may be
terminated to —2.0 Vdc. The gate output, when low, appears as
a high impedance to the bus, because the output emitter-followers
of the MC10123 are “‘turned-off.” This eliminates discontinuities
in the characteristic impedance of the bus.

The VoH level is specified when driving a 25-ohm load termi-
nated to —2.0 Vdc, the equivalent of a 50-ohm bus terminated at
both ends. Although 25 ohms is the lowest characteristic imped-
ance that can be 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)
tod = 3.0 ns typ
t, tf = 2.5 ns typ (20%-80%9

MECL 186 seres

TRIPLE 4-3-3 INPUT
BUS DRIVER

LOGIC DIAGRAM

Veer = Pini
Vce2 = Pin16
VEg = Pin8

P SUFFIX
PLASTIC PACKAGE
CASE 648

3

L SUFFIX
CERAMIC PACKAGE
CASE 620

—2.0 Vde

FIGURE 1 — 50-OHM BUS DRIVER

1/3 MC10123 1/3 MC10123

—1 > =D

RECEIVERS (MECL Gates)

50 Q

—2.0 Vdc

PIN ASSIGNMENT

Veer 1 16 [] Veez
2 15 7] Cout
3 14 [ Cin
4 13.[ Cin
:l Cin
[ Bin
7 10 [ Bin
8 9 [ Bin

> w
> & o
5': [ =4

S £

>
OAO00000Mmn

3-42




MC10123

(%08 ©1 0Z)
- - 6¢ ot ge | st ot Lre oL © awi ] |ley
(%08 ©1 0Z)
- - 6€ ol ge | s ol Le oL +€) awr} asiy
- - 8y Al vy | 0¢ Tl 9Y L +€-t)
9’ 8 € v - - su 8y L vy o'¢ z 9y [l € gt Aejag uonebedouy
AOT+ ATE- O osing uj asing MHV__ »E mho.;wwzw
abeljop pjoysaiy |
9l’L 8 - L'9's'y - [4¥3] opA | 0LOZ- - oL0z-| - ooz-| - € v10A .,0., 91607
. abeljop pjoysasy)
al’l 8 L'9'S'y - - - 9pA - oL60- - - 086°0- - |oso'L- € VHOA L., 21607
abejjop 1nding
1N 8 - - - TUE'L'9S'Y opp . [0€0°C-| GL'T- | 0€0C-| - Sl'z- |0£0Z-| GLz- € 1107 ..0., 21607
abeijop 1nding
gL't 8 - - - - opA | 00L°0- | 068°0- | 018°0-| — | 0960~ | 0680~ |090°L~ € HOA .1, 21607
9Ll 8 v - opyr - — — _ 50 _ _ v Tun
I 8 = — - 14 opyr | 02T - oce - - 0S€ - v HYY 1wa1n) 1ndu|
VLUELTLLL
9L 8 - - - 0L'6°L'9'S'Yy 2pyw z8 - St (Y3 - z8 - 8 3, 1uan) utelq Aiddng 1amog
pun 33 xew v ulw YHia uiw i XBW Hip nun xep uw xep dAy uly xew upy 1S9 joquiAg ansuaeey)
() i DoS8+ D052+ 3906~ s8pun
" :M0738 @3LS1 SNId OL G317ddV 3DVLIOA 1S3L snwi 191 £ZLOLOW ud
5 ovy'L- SEO'L- Gz8'L- 00£°0- 0058+
z§- SLyL- S0L'L- 058'L- 0L80- 0052+
'S~ 005'L- S0Z'L- 068'L- 0680~ 000€-
33, xew yJip I wHip uw i xew Hjp aimesadwa y
121 ®

(SHOA)

SANTVA 3OVLT0A 1S31

‘lauuew auwes ayj ui paisay

aJe sindino pue sindul Jayjo ayy ‘Indino auo ue Indul U0 AJuo 10§ UMOYS
9.e $81npao0oid 1839 "S}|OA |'Z— O} J01SISal Wyo-GZ e YyhBnolyl pajeurwial ale
sindinQ "paulejuiew si wdj Jeaul} 0Og Uey) 1918318 MOJ) Jie 8si19Asuel) pue
p4e0q 1na1i0 pajulid B UO PalUNOW JO 19Y90S 1S81 B Ul SI 1NAIID Y] paysy|
-qelsa usaq sey wnuqiinba jewusyl Jaye ‘s|qe} 1S31 Yl Ul UMOYS SUOIRD
-Ij10ads op 9y} 193w 0} paubisap usaq sey 1N SaLAS 000’0L DI yoe3

SJILSIHILIVHVHI TVIIHLIIT3

3-43



@ MOTOROLA

MC10124

QUAD TTL TO MECL TRANSLATOR

The MC10124 is a quad translator for interfacing data and con-
trol signals between a saturated logic section and the MECL sec-
tion of digital systems. The MC10124 has TTL compatible inputs,
and MECL 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 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.

Power supply requirements are ground, +5.0 Volts, and —5.2
Volts. Propagation delay of the MC10124 is typically 3.5 ns. The
dc levels are standard or Schottky TTL in, MECL 10,000 out.

An advantage of this device is that TTL level information can
be transmitted differentially, via balanced twisted pair lines, to
the MECL equipment, where the signal can be received by the
MC10115 or MC10116 differential line receivers. The MC10124 is
useful in computers, instrumentation, peripheral controllers, test
equipment, and digital communications systems.

Pp = 380 mW typ/pkg (No Load)
tpd = 3.5 ns typ (+ 1.5 Vdc in to 50% out)
tr, tf = 2.5 ns typ (20%—80%)

MECL \&h series

QUAD TTL TO MECL

TRANSLATOR
P SUFFIX
PLASTIC PACKAGE
CASE 648
Ie
|
L SUFFIX
CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM

5 4
e
i anl =
L 1

b el -
L 15

11 — 13
= T

Gnd = Pin 16

Vce (+5.0Vde) = Pin 9
VEE (=52 Vdc) = Pin 8

PIN ASSIGNMENT

Bout [ 1 16 [ Gnd
Aout : 2 151 Cout
Bout [ 3 1417 Dout
Aout [ 4 13[] Dout
Ain 5 12[7] Cout
“girobe 6 1 oin
Bin [ 7 10 cin

vee [ 8 9] vee
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MC10124

SWITCHING TIME TEST CIRCUIT

vOUt VOU(

Vin +6.0 Vdc AND

Coax

Coax 0.1 uFI

I nput

©—

Pulse Generator

Unused outputs

Input Pulse
t+ =t-=55+05ns connected to a - H
(10 to 90%) 50-ohm resistor .

to ground.

50-0hm termination to ground lo-
cated in each scope channel input.

+2.0 vdc
All input and output cables to the

scope are equal lengths of 50-ohm

coaxial cable. Wire length should

be < 1/4 inch from TP, to input

pin and TP, to output pin.

NOTE: All power supply and logic levels are shown
shifted 2 volts positive.
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@ MOTOROLA

MC10125

QUAD MECL TO TTL
TRANSLATOR

The MC10125 is a quad translator for interfacing data and con-
trol signals between the MECL section and saturated logic sec-
tions of digital systems. The MC10125 incorporates differential
inputs and Schottky TTL ““totem pole” outputs. Differential inputs
allow for use as an inverting/non-inverting translator or as a dif-
ferential line receiver. The Vgpg reference voltage is available on
pin 1 for use in single-ended input biasing. The outputs of the
MC10125 go to a low logic level whenever the inputs are left
floating.

Power supply requirements are ground, +5.0 Volts and —5.2
Volts. Propagation delay of the MC10125 is typically 4.5 ns. The
MC10125 has fanout of 10 TTL loads. The dc levels are MECL
10,000 in and Schottky TTL, or TTL out. This device has an input
common mode noise rejection of = 1.0-Volt.

An advantage of this device is that MECL level information can
be received, via balanced twisted pair lines, in the TTL equipment.
This isolates the MECL logic from the noisy TTL environment.
This device is useful in computers, instrumentation, peripheral
controllers, test equipment and digital communications systems.

Pp = 380 mW typ/pkg (No Load)
tpd = 4,5 ns typ (50% to + 1.5 Vdc out)
tr, tf =25nstyp (1.0Vto 2.0V)

QUAD MECL TO TTL
TRANSLATOR

P SUFFIX
PLASTIC PACKAGE
CASE 648

\

IR
I
L SUFFIX

CERAMIC PACKAGE
CASE 620

LOGIC DIAGRAM

s T~
3
T~
7
N~
1"
o o
15
1
VBB
Gnd = Pin 16
Vee (+5.0Vde) = Pin 9
VEg (-5.2Vdc) = Pin 8

PIN ASSIGNMENT

vee []1 16 [] Gnd
An 2 15 [ Din
Ain 13 14 [] Din
Aout [] 4 13 [ Dout
Bout []5 12 [ Cout
Bin 6 1 [ Cin
Bin 47 10 [ Cin
vee []s 9] vee
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MC10125

SWITCHING TIME TEST CIRCUIT

Vin Vee Vout Vee
+5.0 Vdc

Coax

280

Input

©-

Pulse Generator

All Diodes
MMD7000

Input Pulse
or Equiv.

t+=1t-=2.0x02ns
(20 to 80%)

-1.69 Vdc O— 13
s
Cp =25 pF, including test fixture

One input from each gate must be tied to Vgg
(Pin 1) during testing.

50-0hm termination to ground lo- A
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 TP, to input
pin and TPyt to output pin.
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@ MOTOROLA MC10128

BUS DRIVER MECL QK seres
The MC10128 is designed to provide outputs which are com-
patible with IBM-type bus levels; or, if desired, it will drive TTL
type loads and/or provide TTL three-state outputs. The inputs BUS DRIVER
accept MECL 10,000 levels. The MC10128 output levels can be
accepted by the MC10129 Bus Receiver.
The operating mode IBM or TTL is selected by tying the external
control pins to ground or leaving them open. Leaving a control
pin open selects the TTL mode, and tying a control pin to ground
selects the IBM mode.
The TTL mode will drive a 25-ohm load, terminated to +1.5
Vdc or a 50-ohm load, terminated to ground. The device has
totem-pole type outputs, but it also has a disable input for three-
state logic operation when the circuit is used in the TTL mode.
When in the high state the disable input causes the output to
exhibit a high impedance state when it would normally be a pos-
itive logic 1" state. When the strobe is in the high state it inhibits i
the output data in the low state.
Latches are provided on each data input for temporary storage.
When the clock input is in the low logic state, information present csakrzgizﬁms
at the data inputs D1 and D2 will be fed directly to the latch output. CASE 620
When the clock goes high, the input data is latched. The outputs
are gated to allow full bus driving and strobing capability.
The MC10128 is useful in interfacing and bus applications in
central processors, mini-computers, and peripheral equipment.
LOGIC DIAGRAM PIN ASSIGNMENT
CONTROL 1
013
1
D1 00—
° 15
Q1 Gnd2 []1 16 [™] Gnd 1
10 —
CLOCK o— cﬂo—a Q[]2 B a
7 3 14
ResETS T Strobe [] 1 vee
DISABLE 1¢- Control 2 [[] 4 13 [ control 1
DISABLE 20 Disable 2 [] 5 12 [T Disable 1
D20 D p2 s 1Mo
2Q2 Reset [ 7 10 [ clock
CRE VEE:8 9 Gnd 3
_3
STROBEO—— o
4
Vgec = Pin14 Gnd3 = Pin9 CONTROL 2
Gnd1 = Pin 16 VEg = Pin8
Gnd2 = Pin1 *
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MC10128

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — TTL MODE

vce
+6.0 Vdc

0.1 uF
Vin T CONTROL 1
= 13
Fm————
Coax 11 !
o_‘___- D 280
|
10 |
Input o— C All Diodes
| R MMD7000
Pulse Generator 7 4 _{ or Equiv.
Input Pulse 1?f N
t+=1t-=2.0+02ns o—
(20 to 80%) 2
T
PRF = 1.0 MHz
Viy = -0.89 V g | b CL = 20 pF, including test fixture
ViL= -1.69V |
l C
I R
31
L
T T Taenme)T T T
-0.89V
50% 50% 60-ohm termination to ground lo-
cated in each scope channel input.
o --1.69V " P
tsetu;: thold All input and output cables to the
-0.89V scope are equal lengths of 50-ohm
50% coaxial cable. Wire length should be
° < 1/4 inch from TP, to input pin
c -1.69V and TPgyq to output pin.

)
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Mc10128

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — IBM MODE

vce Vout
+6.0 Vdc

TOJ MF

CONTROL 1

Coax! 1 l

Input 1&'_

56

Pulse Generator

7
input Pulse O~
t=1-=2.0+02ns 1(?,

(20 to 80%) g

PRF = 1.0 MHz

Vi = -0.89'V
ViL

Qm

-0.89lv
50%
D -1.69V
tsetup
-0.89v
C -1.69V

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 TP, to input pin
and TPt to output pin.

3-54




MC10128

VOLTAGE WAVEFORMS
DATA INPUT
Start Cycle t11-15
— | -15 -
-0.89v
Data 50% 60 ns —A\
-1.60\v
Out 15V 50%
———D{ "—‘1 1+16+
STROBE INPUT
-0.89lv
m 50% 60 ns 9lv
Out ‘_146
1.5V
13+15- t3-15+
13+2- t3.2+
CLOCK INPUT

-0.89lv
LJL—— 200 ns —A }_____Lsiv

Clock
\ 50%
H—GOns—-— 140 ns \ 50%
?
/ 15V - A
Output :
— t10-15+ — t10-15-
RESET INPUT
Clock
/ -0.89\V
¥—60 ns —7
-1.69v
35 n: 50% A N ‘0'89\"
Reset N 7 60 ns \
-1.69\V
Output / +1.5 Volits
—_— t7+2-
TTL ~ MODE IBM — MODE

VoL = 0.5 Voits Max
VOH = 2.5 Volits Min

VoL = 0.25 Voits Max
VoH = 3.11 Volits Min
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QUAD BUS RECEIVER

The MC10129 bus receiver works in conjunction with the
MC10128 to allow interfacing of MECL 10,000 to other forms of
logic and logic buses. The 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
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 buses. When the clock is low, the outputs will follow
the D inputs, and the reset input is disabled. The latches will store
the data on the rising edge of the clock. The outputs are enabled
when the strobe input is high. Unused D inputs must be tied to
Vce or Gnd. The clock, strobe, and reset inputs each have 50 k
ohm pulldown resistors to Vgg. They may be left floating, if not
used.

The MC10129 will operate in either of two modes. The first
mode is obtained by tying the hysteresis control input to Vgg. In
this mode, the input threshold points of the D inputs are fixed.

MC10129

MECL 1Qf seres

QUAD BUS RECEIVER

L5

D34H

3Q2
]

TRUTH TABLE

P SUFFIX
The second mode is obiained by tying the hysteresis control input PLASTIC PACKAGE
to ground. In this mode, input hysteresis is achieved as shown CASE 648
in the test table. This hysteresis is desirable where extra noise
margin is required on the D inputs. The outer input pins are un-
affected by the mode of operation used.
The MC10129 is especially useful in interface applications for
central processors, mini-computers, and peripheral equipment. |i
Pp = 750 mW typ/pkg (No Load L SUFFIX
D yp/pkg ( ) CERAMIC PACKAGE
tpd = 10 ns typ CASE 620
Vee Max = 7.0 Vde
LOGIC DIAGRAM PIN ASSIGNMENT
Do 7 H\____JTD—‘_—J N\ ~
i A__J—OMOO Gnd []1 16 [ Gnd
% a3 ]2 15
a2 []3 1417 ao
D1 13 0—= Y - 03 [J4 130 o1
jD——o 15 Q1 Hysteresis ‘
Control 5 12 [ strobe
d —=C
R p2 s 11 [ Clock
. oo 7 10 7 Reset
D2 6 o] D —«j}o vee [ 8 9 [ vee
g C [«

Hysteresis
Control 5 o—n+—+———
Clock 11 o0—————
Reset 10 O
Strobe 12 0—

=

Pin 9

I |

Vee
Gnd
VEE Pin 8

Pins 1 and 16

D | c |sTRoBE| RESET |Qy , 1
| ¢ L ¢ L
6 | H é H L
Lt H ¢ L
6| H H L Qn
H|L H ¢ H

¢ = Don’t Care
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MC10129

Vin

Pulse Generator

Input Pulse
t+=t-=551*0.5ns
{10 to 90%)

Unused Inputs (D)
must be tied to
Vcc or Pin 16

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 TP;, to input pin

and TP,y to output pin.

|
|
|
I
|
|
|
I
I
|
50-ohm termination to ground lo- l
l
|
|
I
|
|
[
i
I

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Hysteresis

Control

Clock
Reset 1 10 O
Strobe ' 120

+2.0 Vdc

NOTE: All power supplies and logic levels are shifted 2 volts positive .

Vout

Coax

Unused outputs
connected to a
50-ohm resistor

to ground.
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MC10129

FIGURE 1 — DATA to OUTPUT FIGURE 2 - STROBE to OUTPUT
(Clock and Reset are low, Strobe is high) (Data is high, Clock and Reset are low)

/——\ T +5.0V f——\———————— 111V
/. °0% \ ' Strobe ; 50% ;
Data +2.4V +0.31 Vv
133 t- I t-
’ —— } +1.11V Son +1.11V
50% 50%
Q - 20% +0.31V a — 20% +0.31 Vv
- — ]
112+14+ t12-14-
t7+14+ t7-14-

FIGURE 4 — CLOCK to OUTPUT
(Reset is low, Strobe is high)

Data —————— +5.0V
FIGURE 3 — RESET to OUTPUT
(Data and Strobe are high) 2.4V

Clock +1.11V
+1.11V
+0.31 v
50% ’
/- Q | +1.11V
Reset +0.31V |
i +0.31 Vv
(o7 S +1.11V
50% 111-14- t11-14+
+0.31V
™+ t-
[ FIGURE 5 — TggT yp AND THoLpD WAVEFORMS
: +1.11V
80% X +5.00 V
50% 50% 50%
20% o} +2.400 V
[o —— +0.31V tsetup —{ thoig
+1.11V
50%
— c +0.31V
1114+

— e /
t10+14- a
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@ MOTOROLA

MC10130

DUAL LATCH

The MC10130 is a clocked dual D type latch. 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
(Cg) inputs must be in the low state. In this mode, the enable
inputs perform the 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 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 set and reset inputs do not override the clock and D inputs.
They are effective only when either C or CE or both are high.

Pp = 155 mW typ/pkg (No Load)
tod = 2.5 ns typ
tr 1 = 2.7 ns typ (20%-80%)

MECL 18 seres

LOGIC DIAGRAM

S1 5-——‘——}
7™ QIp~—2
Cgr 6
:3 > a3
R1 4_—1

T 9—4

R2 13 ’_‘"—b

Q22— 14
EEZ 1 —LD
D2 10 — = QP 15
s2 12 ——1
Vcer = Pint
Vccz = Pin16 TRUTH TABLE
VEg = Pin8 D < CE Qn. 1
L L L L
H L L H
¢ L H Qn
¢ H L Qp
¢ H H Qp
¢ = Don't Care

DUAL LATCH
P SUFFIX
PLASTIC PACKAGE
CASE 648
r¢
L SUFFIX
CERAMIC PACKAGE
CASE 620
PIN ASSIGNMENT
]

Veer [0 16 []Veez
a1 ]2 15102
ai[]s 14[Jaz2
R4 13 [JR2
s1[]s 12[]s2

cer e 1 [dce
o7 10 {1p2
VEE q 8 s[dc
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@ MOTOROLA | MC10131

DUAL TYPE D MASTER-SLAVE MECL \Qf seres
FLIP-FLOP
The MC10131 is a dual master-slave type D flip-flop. Asynchron-
ous Set (S) and Reset (R) override Clock (Cc) and Clock Enable DUAL TYPE D MASTER-SLAVE
(Cg) inputs. Each flip-flop may be clocked separately by holding _FLIP-FLOP

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 Enable inputs must be in the low

state. In this case, the enable inputs perform the function of con-

trolling the common clock.

The output states of the flip-flop change on the positive tran- P SUEFIX
sition of the clock. A change in the information present at the data PLASTIC PACKAGE
(D) input will not affect the output information at any other time CASE 648
due to master slave construction.

i
Pp = 235 mW typ/pkg (No Load) H
= 160 MHz
fTog typ L SUFFIX
tpd = 30nstyp CERAMIC PACKAGE
t, tf = 2.5 ns typ (20%—80%) CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
S1 5 ———.b
D1 7 —— Q1 »>~——-o232

R1 4 ____4 — /]

e
-

w

cc 9 veer [ 16 [7] Veez
Rz 13 b Qi 2 15[ @2
Q214 ai[]3 14[7] Q2
Cg2 11® R[] 4 13:R2
D2 10 — = - Veer = Pin1
2 15 Vccz = Pin16 s1[]s 12[7] s2
VEE = Pin8 _ -
s2 12 ._________1 EE Cgq s 11 [ Cgp
o1 7 10 [ D2
CLOCKED TRUTH TABLE R-S TRUTH TABLE vee [ 8 ol cc
c D Qn.1 R S Qn.1
L | ¢ | ap Ll L] o
H L L H H
H H H L
¢ = Don’t Care H H N.D.

C=Cg + Cc. _ .
A clock H is a clock transition N.D- = Not Defined

from a low to a high state.
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@ MOTOROLA MC10132

DUAL MULTIPLEXER WITH
LATCH AND COMMON RESET MECL 85 seres

The MC10132 is a dual multiplexer with clocked D type latches.
It incorporates common data select and reset inputs. Each latch DUAL MULTIPLEXER WITH
may be clocked separately by holding the common clock in the LATCH AND COMMON RESET
low state, and using the clock enable inputs for a clocking function.
If the common clock is to be used to clock the latch, the clock
enable (CE) inputs must be in the low state. In this mode, the
enable inputs perform the function of controlling the common

clock (Cc).

The data select (A) input determines which data input is ena-
bled. A high (H) level enables data inputs D12 and D22 and a low

(L) level enables data inputs D11 and D21. Any change on the PLAZTS,:F;?:(AGE
data input will be reflected at the outputs while the clock is low. CASE 648
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 when the clock is in the high state, and
disabled when the clock is low. i'
Pp = 225 mW typ/pkg (No Load) L SUFFIX
CERAMIC PACKAGE
tpd = 3.0nstyp CASE 620
tr, tf = 2.5 ns typ (20%—80%)
LOGIC DIAGRAM PIN ASSIGNMENT
D11 4 ] j > b 2 Q1
e B
3 Q1
Cc 7 \ N Veer O Veea
R 6 1 =
= o ) 15 Q2 - 0z
E1 [e}] 02
D21 13 a Ej
—:-)_\/ o1 [ D21
14 Q2 D12 D22
o2 12— =] ) =
S R A
TRUTH TABLE _ —_—
= D = (KeD11)+(AeD12) - e Ceo
R | D |Cc|CE| Qn.1 _
6| L]t L vee O [
L{L|L]|H Qn
L L H L Qnp Vcer = Pint
L L H H Qp Veccz = Pin 16
® H L L H VEE = Pin8
L|{H|L|H Qq
L|{H|H|L Qn
L{H|H[H Q,
H|loé| o |H L
¢ = Don‘t Care
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@ MOTOROLA

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 enable (G) is low. All
four latches may be clocked at one time with the common clock
(Cg), or each half may be clocked separately with its clock enable
(CE).

Pp = 310 mW typ/pkg (No Load)

MECL 8k series

QUAD LATCH

P SUFFIX
PLASTIC PACKAGE
CASE 648

tpd = 4.0nstyp
tr, tf = 2.0 ns typ (20%—80%)
L SUFFIX
CERAMIC PACKAGE
CASE 620
LOGIC DIAGRAM PIN ASSIGNMENT
Do 3 a
‘00 F} 2 Qo
Go 5 !
o1 7 F—D‘LG a ]
TE 4 Veer [ 16 7] Veez
cc 13 L Qo ]2 15[] a3
— ) 3 14[] D3
CE 12 ‘ Do [ H
b2 o G2 S R
- 1 Q2 - —
G1 10 ' Go s 12[] Cce
_[D a1 s 11 [ Q2
- 15 Q3 ~
D3 14 a3 oo 7 | w[da
vee [ 8 912
TRUTH TABLE
G|lc[p|ap.q
Hio|o L Veer = Pint
LiL|je| Qn ) Vecz = Pin 16
L{H|L] L VEE = Pin8
LIH|[H| H
¢ = Don't Care
C=Cc+CE
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@ MOTOROLA

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 (CE) inputs must be in the low state. In this
mode, the enable inputs perform the function of controlling the
common clock (Cc).

The data select inputs determine which data input is enabled.
A high (H) level on the AO input enables data input D12 and a low
(L) level on the AQ input enables data input D11. A high (H) level
on the A1 input enables data input D22 and a low (L) level on the
A1 input enables data input D21.

Any change on the data input will be refiected 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

MECL 18K seres

DUAL MULTIPLEXER
WITH LATCH

P SUFFIX
PLASTIC PACKAGE
CASE 648

information. i
Pp = 225 mW typ/pkg (No Load) L SUFFIX
CERAMIC PACKAGE
tpd = 30nstyp CASE 620
tr, tf = 2.5 ns typ (20%—80%)
LOGIC DIAGRAM PIN ASSIGNMENT
w3
D11 4 D . 2 a1
]
16
D12 & Veer 1 6 [ Veez
CE0 10 ~ 33 a1 2 15 7] Q2
e " D 3 @ o _
1 a1 s 1] Q@
TEl 9 J: > —15 Q2 p11 4 137 o2
b1 13 } ) p12 5 12[] D22
~ 14 02 Ao [1se 1[0 a1
D22 12 J > AT
ccdr 10 ] CcEO
TRUTH TABLE BT
- 9 E1
c [ a0 [o11]p12] Qp.q vee [J8 ¢
L L L ¢ L Veetr = Pint
Vcez = Pin 16
L cc2 n
L|H ¢ H VEg = Pin8
L{H|[¢|L L
L|{H|o¢]|H H
Hlo[o[e] on
¢ = Don't Care
C=CE + Cc
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@ MOTOROLA MC10135

DUAL J-K MASTER-SLAVE
FLIP-FLOP
DUAL J-K MASTER-SLAVE
The MC10135 is a dual master-slave dc coupled J-K flip-flop. FLIP-FLOP
Asynchronous set (S) and reset (R) are provided. The set and reset
inputs override the clock. o
A common clock is provided with separate J-K inputs. When
the clock is static, the J-K inputs do not effect the output.

The output states of the flip-flop change on the positive tran-

sition of the clock.

Pp = 280 mW typ/pkg (No Load) L SUFFIX
I CERAMIC PACKAGE
frog = 140 MHz typ CASE 620
tod = 3.0nstyp

tr, tf = 2.5 ns typ (20%-80%)

P SUFFIX
PLASTIC PACKAGE
) CASE 648
LOGIC DIAGRAM
S1 5 ——————q
N7 — Q1 p~—o2
e PIN ASSIGNMENT
K1 6 Q1 p~—3
R1 4__;__J
c 9
S2 12— \
‘ Veer 1 16 ] Vecz
J2 10 Q2p—15 a1 2 15 ] Q2
L _ —
_ _ 14[] Q2
K2 11— Q214 ags -1
Vcer = Pint R1 4 13[] R2
R2 13 j Vcez = Pin16 q D
VEE = Pin8 s1[s 12[] s2
K1 s 1 [Jk2
naq 10132
R-S TRUTH TABLE CLOCK J-K TRUTH TABLE* - H
R s | Qn.s J K | Qn.1 vee [ 8 s[dc
L L Qn L L Q,
L H H H L L
H L L L H H
H H N.D. H H Qn
N.D. = Not Defined *Output states change on

positive transition of
clock for J-K input condition
present.
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@ MOTOROLA MC10136

MECL 8N series
UNIVERSAL HEXADECIMAL
COUNTER
. , UNIVERSAL HEXADECIMAL

The MC10136 is a high speed synchronous counter that can COUNTER
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 makes the MC10136 suitable for

either computers or instrumentation.

Three control lines (S1, S2, and Carry In) determine the oper-
ation mode of the counter. Lines S1 and S2 deter