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PREFACE

Since the publication of the 1990 FAST Logic Data Handbook, twenty-
four new products have been released. Product specifications for these
products are contained in this supplement and supercede any
previously published "Preliminary Specifications”.

74F189A 74F711 74F1763 74F8960
74F219A 74F712 74F1766 74F8962
74AFO646A 74F723 74F3893 74F8963
74F648A 74F725 74F5074 74F50109
74F651A 74F777 74F5300 74F50728
74F652A 74F807 74F5302 74F50729

A series of Industrial Temperature part types, guaranteed over an
extended temperature range of -40°C to +85°C (instead of the
traditional temperature range of 0°C to + 70°C) has also been released.
Specifications for these parts and ordering information has been added
to the existing data sheets. An *I' prefix has been added to designate
the industrial temperature range part types:

174F86 [74F2448 174F656A [74F3037
174F112 174F2808B [74F657
174F175 [74F655A [74F776

Development of the following part types listed as “prelimincry” in the
1989 FAST Logic Data Handbook has been discontinued and these
should not be considered as valid part types:

74F657A 74F1761 74F4763

Additional changes, corrections, or additions to existing specifications
have been made and are included in this supplement for reference.
Only those pages of individual product specifications which had a
change, correction, pr addition are included along with the first page of
the product specification. All revised areas have been highlighted by a
bold dotted square to facilitate locating the change.

Four application notes AN219, AN222, AN220 and AN222 which support
the 74F50XXX family are contained in this supplement. These application
notes are not in the 1989 FAST Data Manual.

This booklet is a supplement to the 1990 FAST Logic Data Handbook
and should be used in conjunction with it.
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Philips Components Product Status

FAST Logic Products

DEFINITIONS
Data Sheet
\dentification Product Status Definition
This data sheet contains the design target or goal
Objective Specification Formative or in Design speciications for product development. Specifications may
change in any manner without notice.
This data sheet containe prefiminary data and
supplementary data will be published at a later date.
t4 P Product g the right 10 make changes at any time
without notice in order to improve design and supply the best
possble product.
This data sheet contains Final Specifications. Signetics
Product Specification Full Production reserves the right to make changes at any time without notice

in order to improve design and supply the best possible
product.

August 1990 iv
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Document No. 863-1122

ECN No. 98618

Date of issue November 27, 1989
Status Product Specification

FAST Products

FEATURES

* Open Collector output drive

64mA
* High speed

* 12V output
voltage

* Symmetrical propagation delays

termination

FAST 74F06, 74F07
Inverter/Buffer/Drivers

74F06 Hex Inverter Buffer/Driver (Open Collector)
74F07 Hex Buffer/Driver (Open Collector)

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
74F06 3.5ns 18mA
74F07 45ns 21mA

ORDERING INFORMATION

PACKAGES v

cc

COMMERCIAL RANGE
= 5Vi10%; TA = 0°C to +70°C

14-Pin Plastic DIP

N74FO06N, N74FO7N

14-Pin Plastic SO

N74F06D, N74F07D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE

n

PINS DESCRIPTION HIGH/LOW | HIGH/LOW
D, Data input 1.0/1.0 20pA/0.6mA
Q, Data output ('FO6) 0C/106.7 OC/64mA
Q Data output (‘FO7) 0C/106.7 OC/64mA

NOTE:

1. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
2. OC = Open Collector.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
74F06 74F06 74F06
D, 1] Vee 21 b oph 2
8, [2] 13] g 3 4
D, [3] [12] &
g [ 11] o, S N
D, [5] g, 9 | N
0, [€] 9] D, 1 (10
GND [7] 3] o,
13 N 12
TOP VIEW




Philips Components FAST Products Product Specification
Inverter/Buffer/Drivers 74F06, 74F07
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VCc Supply voltage 45 5.0 55 v
Viu High-level input voltage 20 \'
Vi Low-level input voltage 0.8 Vv
Ik Input clamp current -18 mA
Vou High-level output voltage 12 v
lou Low-level output current 64 mA
TA Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS 2 UNIT
Min | Typ® | Max
lOH High-level output current Vcc = MIN, V“_ = MAX, VOH =MAX, VIH =MIN 250 | pA
ol e s R
Vee =MIN, +10%V 030| 050| V "1
VOL Low-level output voltage ViL= MAX, IOL =MAX '] |
V. =MIN 5%V, 030 | 050( V
le Input clamp voltage Vcc = MIN, I, = llK 073 12| V
II Input current at maximum input voltage Vcc =MAX, Vl =7.0V 100 | pA
IiH High-level input current Vcc = MAX, VI =27V 20 | pA
! Low-level input current V.~ = MAX, V, =05V 06| mA
IL cC |
| 50 | 80| mA
74F06 |1
lecL 30 | 43 | mA
lcc Supply current [total] Vcc = MAX
lec 10| 14| mA
74F07
lccL 32 | 45| mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Alltypical values are at Voo =5V, T, = 25°C.

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+425°C TA =0°Cto +70°C
Van =5V Veg =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
RL =100Q RL =100Q
Min Typ Max Min Max
t Pro tion dela
PLH pagation y 20 35 6.0 15 6.5
tonL D, 0Q, 74F06 | Waveform 1 15 3.0 55 10 60 ns
t Propagation del
PLH pagal ay 74F07 2.0 4.0 6.0 2.0 6.5
. | Dyt Q Waveform 2 3.0 50 7.0 25 75 ne

November 27, 1989



Document No. 853-0335

ECN No. 99598

Date of issue May 15, 1990

Status Product Specification
FAST Products

DESCRIPTION

The 74F74 is a dual positive edge-trig-
gered D-type flip-flop featuring individual
Data, Clock, Set and Reset inputs; also
true and complementary outputs.

Set (§,) and Reset (Rp) are asynchro-
nous active-Low inputs and operate inde-
pendently of the Clock (CP) input.

Set (S,) and Reset ( o) are synchro-
nously

active Low inputs and operate independ-
ently of the clock (CP). When Set and
Reset are inactive (High), Data at the D
input is transferred to the Q and Q outputs
on the Low-to-High transition of the Clock.
Data must be stable just one setup time
prior to the Low-to-High transition of the
clock for predictable operation.

Clock triggering occurs at a voltage level
and is not directly related to the transition
time of the positive-going pulse. Following
the hold time interval, data at the D input
may be changed without affecting the
levels of the output.

FAST 74F74
FLIP-FLOP

Dual D-Type Flip-Flop

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F74 125 MHz 11.5mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

VCC = 5V+10%; TA = 0°C to +70°C
14-Pin Plastic DIP N74F74N
14-Pin Plastic SO N74F74D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION ,;',éﬁ,{g&, Lgmé.xe

D, D, Data inputs 1.0/1.0 20pA/0.6mA
CP,, CP, Clock inputs (active rising edge) 1.011.0 20pA/0.6mA
Spe Soi Setinputs (active Low) 1.0/3.0 20pA/1.8mA
[ Reset inputs (active Low) 1.0/3.0 20uA/1.8mA
Q,Q, G, Q Data outputs 50/33 1.0mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
' 2 12
Rpo [I [1a] Vee I I _:B s |5
Dy [Z E Rp1 3—]cp, D Dy 2 | D c1 .
s ol
CFb E E Dy ) : FS‘DO P 10 N
- DO R
Spo [4] 11] cPy 11— cp, o
10— S —s 9
Qo [5] 0] Sps i P 1
% [] 5] a D1 @, Q,0Q, Q, T>cz
o : BED A
GND[7] 8] g, TN |
5 6 9 8
TOP VIEW )
V‘:;C =pin 14
GND =pin 7




Philips Components FAST Products Product Specification

FLIP-FLOP 74F74

AC WAVEFORMS

rol
L

Waveform 2.
Waveform 1. Propagation Delay For data to output, data Propagation Delay for set and reset to output,
setup time and hold times, clock width, and set and reset puise width
maximum clock frequency
Spn or Rpy Ve S—tw (0 — KV,
“ 'Rec

CP, Vu

Waveform 3.
Reset pulse width, and recovery time for reset to clock

NOTE: For all waveforms, VM =1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

il tw | o AMP M)
Vee NEGATIVE Va Va
T PULSE o % w
- l’_"mu(') _4 I’—‘mq(‘)
Vin Vour
PULSE DuT ) [‘—'mc“) ""m(‘f‘
GENERATOR L. 0% o AMP (V)
T e g B /lf B
= = = = ::[ = 1% A , tw 1 i ov
V=15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate | t,, o | Yo
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 74F sov MHz | 500ns 2.8ns | 2.5ns
R.r = Termination resistance should be equal to ZOUT of
pulse generators.
4

October 5, 1989



Document No. 853-0055
ECN No. 99494
Date of issue April 27, 1990
Status Product Specification
FAST Products
FEATURES .

« High-impedance NPN base inputs
for reduced loading (20uA in High
and Low states)

Magnitude comparison of any
binary words

Serial of parallel expansion
without extra gating

DESCRIPTION

The 74F85 is a 4-bit magnitude compara-
tor that can be expanded to almost any
length. It compares two 4-bit binary, BCD,
or other monotonic codes and presents
the three possible magnitude results at
the outputs. The 4-bit inputs are weighted
(Ay-A,) and (B -B,) where A, and B3 are
the most sagmﬁcant bits. The operation of
the 74F85 is described in the Function
Table, showing all possible logic condi-
tions. The upper part of the table de-
scribes the normal operation under all
conditions that will occur in a single de-
vice or in a series expansion scheme. In
the upper part of the table the three out-
puts are mutually exclusive. In the lower

FAST 74F85
Comparator

4-Bit Magnitude Comparator
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F85 7.0ns 40mA
ORDERING INFORMATION
_ COMMERCIAL RANGE
PACKAGES Voo =5V410%; T, =0°C to +70°C
16-Pin Plastic DIP N74F85N
LA & |
I ™ &Fin Blastic SOL N74F85D

L---------

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
Ay A, Comparing inputs 1.0/0.033 20pA/20pA
By-By Comparing inputs 1.0/0.033 20pA/20pA
-_—
Iacs 'a-g la-g | Expansion inputs Tactive High) 1.0/0.033 20pA/20pA
A<B, A=B,A>B |Dataouputs | (active High) ]|  50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in !he ngh state and 0.6mA in the Low state.

parallel expansion scheme. The expan-
sion inputs |, g and I, o are the
least sngnmcar;tablt positions. Wen used
for series expansion, the A>B, A=B and
A<B outputs of the least significant word

stage. Stages can be added in this man-
ner to any length, but a propagation delay
penalty of about 15ns is added with each
additional stage. For proper operationthe
expansion inputs of the least significant

part of the table, the outputs reflect the are connectedtothecorresponding 1, o, Word shouldbetied asfollows:1, o =Low,
feed-forward conditions that exists inthe 1, 5 and 1, g inputs of the next higher _g=High and |, ;=Low.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
By [1] 6] Vee T 1lz 1315 9 i1 r |1 COMP
IA<B [2 5] A 10 _lo
. o 5] As AgA A, A; BgB,B,B; 2 |
A=B [3] [14] B, 2—]ias 13 P
1 3—1] =B 15 3
A-B [Z E Az 4__11aAB 9 | K P<Q 7
A-B [5] 12] A, A>B _ A-B_A<B 1 ::: —¢
A< g} i) 8 ] “—.(°
! 5 6 7 13
A<B [7: E Ag - b
GND [8 9] 8B —1=
& 2] 8o Veg=Pint6 4] -
TOP VIEW GND=Pin8
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Comparator FAST 74F85

LOGIC DIAGRAM

£
.
(0]

9

w >

[N

= |&
.

Ag 10 ™\,
Bo 2 L F L
Ve =Pin 16
GND = Pin8
FUNCTION TABLE
COMPARING INPUTS EXPANSION INPUTS OUTPUTS H = High voltage level
L = Low voitage level
A.B; A,B, AB, ApBy | 1o ae laes | A>B A<B A=B | x - Don'tcare
Agp>By X X X X X X H L L
A<B; X X X X X X L H L
A=B; A>B, X X X X X H L L
As=B3 A,<B, X X X X X L H L
A;=B; A,=B, A >B, X X X X H L L
As=B; Ay=B, A <B, X X X X L H L
Ag=B; A,=B, A=B, A>B,| X X X H L L
Ag=B; A,=B, A=B, A,<B;| X X X L H L
Ag=B; A,=B, A=B, A;=B,| H L L H L L
Ay=B; Ay=B, A=B, A=B,| L H L L H L
Ay=B; Ay=B, A=B, A;=B,| L L H L L H
Ay=B3 A,=B, A=B, A;=B;| X X H L L H
Ay=B; Ay=B, A =B, A;=B,| H H L L L L
A;=B; A=B, A =B, A=B,| L L L H H L

April 27, 1990 6



Document No. 853-0336

ECN No. 98773

Date of issue February 9, 1990
Status Product Specification
FAST Products

FEATURE

« Industrial temperature range
available (-40°C to +85°C)

FAST 74F86
Gate

Quad 2-Input Exclusive-OR Gate

———— ———————— TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FUNCTION TABLE DELAY (TOTAL)
INPUTS OUTPUT 74F86 43ns 16.5 mA
Dm Dnb Qn
L L L ORDERING INFORMATION
A B
L H H COMMERCIAL RANGE [ INDUSTRIAL RANGE
PACKAGES Vg =5VE10% | . Vec=Sviio%
H L H T,=0C10+70°C = T, =-40°Cto +85°C
H H L 14-Pin Plastic DIP N74F86N ' 174F86N
H = High voltage level 14-Pin Plastic SO N74F86D 1 174F86D

L = Low voltage level
LOGIC DIAGRAM

D ! 3

0a Q,

Dob Z)D_ 0
4

Dia 6

D1b E)):>'—Q1
9

oz T -t

D2b 2

L-__—--_

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Do Dnb Data inputs 1.0/1.0 20pA/0.6mA
Qn Data output 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

Vae = Pin 14 D3 12 11
GND = Pin7 03: E)D—os
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Doa [1] 14] Ve ; = |3
D 2 D, el
on 2] 131 0, 1 2 45 9 101213 4 6
9 3] 12] 05, [ 5 —
Dy, [4] 11] 9, D02 Pob °1aP1b 224 °26 34230 9 .
0, [5] 10] Dy, 10 —
Q6 (9] Pz 9,0, 9,9, 12 1
aN (7] ]9, ] 13
36 81 =
TOP VIEW Veg=Pin14
GND = Pin7

1

|
|
1
-1
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Gate FAST 74F86

AC ELECTRICAL CHARACTERISTICS

LIMITS
r . .
T, = +25°C T,=0Cto T,=-40Cto
e 1 7 ussec
Voe =5V | Voo =5V10% [V, =5V10% |
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =50pF | C_=50pF | UNIT
R, =500Q R, = 5000 1 R, =500Q 1
Min |Typ | Max | Min Max | Min Max |
t Propagation delay 30 (40 | 55 3.0 65 | 30 70 ]
PLH .
to. | D, Of D,y 10 Q, ( Other input Low) | Waveform 1 30|42 | 55| 30 65 g 25 | 80 4 ns
t Propagation delay 35|53 (70| 35 8.0 35 10.0
PLH . .
tog. | D, or D, 1o Q_(Other input High) | Waveform 2 30|47 |65| 30 | 75 : 30 | 80 : ns
L LN N ] J
AC WAVEFORMS
v \'/
IN Vu Vu IN
tpLH tpHL
Vourt Vu Vum Vour Vm Vm
Waveform 1. Waveform 2
For Non-inverting Outputs For Inverting Outputs
NOTE: For all waveforms, VM =1.5V.

TEST CIRCUIT AND WAVEFORMS

20% Y tw | oow MR
v,
°c i AN "
T 10% 10% ov
- I"“‘mL(‘.) —'| L—‘tm(')
\7 v
; N our —] l*"n.n(') ftmt)
GENERATOR puT 0% %% A0
Rr —L c, Ry IP’SE!SEVE AZ: " Vu
- = - - ::I; - o 7 L t w 1 1o ov
VM =15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate Wl e | YHL

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

RT = Termination resistance should be equal to Z
pulse generators.

74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns

ouT of

February 9, 1990 8




Document No. 853-0338

ECN No. 98775

Date of issue February 9, 1990
Status Product Specification
FAST Products

------_-----1

FEATURE i

« Industrial temperature range I
available (-40°C to +85°C)

R ———

DESCRIPTION

The 74F112, Dual Negative Edge-Trig-
gered JK-Type Flip-Flop, features individ-
ual J, K, Clock (CP, ), Set (S,) and Reset
(Rp) inputs, true (Q,) and complementary
(Q,) outputs.

The S and ﬁo inputs, when Low, set or
reset tRe outputs as shown in the Function
Table regardless of the level at the other
inputs.

A High level on the clock (CP,) input en-
ables the J and Kinputs and data will be ac-
cepted. The logic levels at the J and K
inputs may be allowed to change while the
CP_is High and flip-flop will perform ac-
corging to the Function Table as long as
minimum setup and hold times are ob-
served. Output changes are initiated by the
High-to-Low transition of the CP, .

FAST 74F112
Flip-Flop

Dual J-K Negative Edge-triggered Flip-Flop

TYPICAL SUPPLY CURRENT
TYPE TYPICAL f,,,» (TOTAL)
N74F112 100MHz 15mA
ORDERING INFORMATION
AN BN NN NN B S
COMMERCIAL RANGE T INDUSTRIAL RANGE
PACKAGES V.. =5V+10% Voo =5V£10%
T,=0C10+70°C 3 T, =-40°Cto +85°C
16-Pin Plastic DIP N74F112N 1 174F112N
16-Pin Plastic SO N74F112D L 174F112D
S NN IS NS N . .
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Jor 9 J inputs 1.011.0 20pA/0.6mA
Ko K, K inputs 1.0/1.0 20pA/0.6mA
Spg  Spy | Setinputs (active Low) 1.0/5.0 20pA/3.0mA
Rpg  Rpy | Resetinputs (active Low) 1.0/5.0 20pA/3.0mA
Eﬁo ) C_F‘1 Clock Pulse input (active falling edge) 1.0/4.0 20pA/2.4mA
Q,Q, : Q,.Q, | Data outputs 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
_ 312 12 3 Jw | 5
op [ 161 Voo L1 ] b
KOE Eﬁoo JoJ1Ko K4 2_“( Ls.

_ 1 —Jcp 15
Jo (3] E Rp1 4 —9 sD: P R
Spo[4. 13] 6P, *—q "o °
13 CP.
Qo E E K4 103 s[; JLE PY
= 14 —of Rpy 1B 3 9
Q [§] 1] 3 @, 9,9, 9, " c2 +—
= 12l
Qq (7 10] §
1[7] 10] Spy 5[ ;T ol I 14 Ja 7
GND [8] 9] o, 1o s ‘
V.n=pin 16
cc
TOP VIEW onbopin &

L_-—J



Philips Components

FAST Products

Product Specification

Flip-Flop

FAST 74F112

AC ELECTRICAL CHARACTERISTICS

I Kp Ve  Vu
“tg(L)th(L) tg(H) >t p(H)

[~]]

fmax

C_P,.I h —ty (L) = K ety (H)—

Waveform 1. Propagation Delay For data to output, data
setup time and hold times, and clock puise width

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

February 9, 1990
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LIMITS
N .
TA = +25°C TA =0°Cto TA =-40°C to
+70°C +85°C
V°c=sv V°c=5v +10% IV =5V 110% I
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =s0pF %L =50pF | UNIT
R, =500Q RL = 500Q RL = 500Q ¥
.
Min |[Typ | Max| Min Max Min Max 1
fuax | Maximum clock frequency Waveform 1 85 | 100 80 I 80 : MHz
t Propagation delay 20|50 | 65 20 75 20 75
PLH
to. | CP0Q orQ Waveform 1 20|s0| 65| 20| 78 1 20| 75 ! ns
t Propagation delay 20(45| 65| 20 | 75 15 75 ¥
tout | Spm Rp ©Q, or G, Waveform 2,3 204565 20| 75 | 15| 75 B ™
1
AC SETUP REQUIREMENTS ——
LIMITS _‘
r L N N ]
T, =+25°C T,=0Cto T, = -40°C to
+70°C +85°C
Vee =5V | Voo =5V110% Voo =5V +10% |
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =50pF | C, =50pF UNIT
R, = 5000 R, = 5000 R =5000
L}
Min |Typ | Max | Min Max Min Max l
t.(H) Setup time, High or Low 4.0 50 50
th) | J.KwTP Waveform 1 35 40 P ! ns
(H) Hold time, High or Low 00 0.0 0.0 H
2(L) J,. K 1o P Waveform 1 0.0 0.0 I oo ! ns
- I
t(H) | TP Pulse width 45 5.0 5.0
(L) | HighorLow Waveform 1 45 50 I so 1"
§_ R Pulse width | | |
(L Lc[::/ 0 Waveform 2,3 45 5.0 5.0 I ns
Recovery time ] 1
t Waveform 2,3 45 5.0 5.0 ns
REC Sy, Rp o CP 1
| 1
AC WAVEFORMS | SR




Document No. 853-0342
ECN No. 98710
Date of issue November 27, 1990
Status Product Specification
FAST Products

DESCRIPTION

The 74F132 contains four 2-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharply
defined, jitter-free output signals. In addi-
tion, they have greater noise margin than
conventional NAND gates. Each circuit
contains a 2-input Schmitt trigger fol-
lowed by a Darlington level shifter and a
phase splitter driving a TTL totem-pole
output. The Schmitt trigger uses positive
feedback to effectively speed-up slow
input transitions, and provide different
input threshold voltages for positive and
negative-going transitions. This hyster-
esis between the positive-going and
negative-going input threshold (typically
800mv) is determined by reisistor ratios
and is essentially insensitive to tempera-
ture and supply voltage variations. As
long as three inputs remain at a more
positive voltage than Vimaxe the gate will
respond inthe transition of the other input
as shown in Waveform 1.

PIN CONFIGURATION

DOa E E Voc
Doo (2] 13] Dy,
HE 12] Oy,
D1a [I E] 63

o, ] 0] oy,
Q (s} 9] Dy,
GND [7] (8] g,

TOP VIEW

FAST 74F132

Schmitt Trigger

Quad 2-Input NAND Schmitt Trigger

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F132 6.3 ns 13 mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, =0°C 10 +70°C
14-Pin Plastic DIP N74F132N
14-Pin Plastic SO N74F132D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

7aF(U.L OADVALUE
PINS DESCRIPTION HIGHILOW LHIGH/LOW
D Dy Data inputs 1010 20pA/0.6mA
ﬁn Data output 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

1

__._”
F—a
8
-
—®
@

O
o

o
OF—u
of—e
ofl—
o

O "Ob 1a"1b 2a "2b 3a 3b

Q, @

=]

~
o
©

!

o—q
o —

-

Voo =Pin 14
GND = Pin7

LOGIC SYMBOL (IEEE/IEC)

;: & IT 3
5] 6
. s
= il

11




Philips Components FAST Products Product Specification

Schmitt Trigger FAST 74F132

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA'-' +25°C T, =0°Cto +70°C
V°c=5v °°c=5V:t10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
t Propagation delay x:g -y v/ - X -7 g nie -|
et D_.D. tQ Waveform 1 45 6.0 80 | 45 8.5 ns
PHL na’ _nb n I—— - — — - —'—---——J
AC WAVEFORMS
Waveform 1.
For Inverting Outputs
NOTE: For all waveforms, V,, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
o | tw | Yoo — AP
v,
e e R -
T 10% 10% o
- L“mt(‘) —4 L“ruq(‘)
7 Vour
PULSE S T — r_‘n.n“) |'"mn.(t)
GENERATOR DU 0% 0% ANP (V)
T [er i B -
= = = = = = il r tw l e ov
VM =1.5V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
REMENTS
DEFINITIONS FAMILY INPUT PULSE REQUI EN
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate YWl Y | Yh
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 74F sov 1MHz | 500ns| 25ns | 2.5ns
RT = Termination resistance should be equal to ZOUI’ of
pulse generators.

November 27, 1989 12



FAST 74F133

Document No. 853-1154
ECN No. 97893
Date of issue October 16, 1989 G O Te
Status Product Specification
AST Prodoes 13-Input NAND Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F133 4.0ns 2.0 mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, = 0°C 10 +70°C
14-Pin Plastic DIP N74F133N
14-Pin Plastic SO N74F133D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L.) LOADVALUE
DESCRIPTION HIGHLOW | HIGH/LOW
Data inputs 1.0/1.0 20pA/0.6mA
Data Output 50/33 1.0mA/20mA
NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
R 1] &
Do E E VCC 2 2 |
Dy 2] 15] D12 . 2
D2 3] 12] D11 ] .
D3 [4] 13] D10 L. . e
7
04[5 12] s o T - )
D5 [€] 17] Dg T ::_
De [z E Dy “_. Z
GND [3] 9] @ . B
= “_
TOP VIEW L. 5
Vg =Pin16
GND = Pin8

13




Document No. 853-0344
ECN No. 98903
Date of issue February 23, 1990
Status Product Specification
FAST Products

FEATURES

- Demultiplexing capability
» Two independent 1-of-4 decoders
« Multifunction capability

DESCRIPTION

The 74F139 is a high speed, dual 1-of-4
decoder/demultiplexer. This device has
two independent decoders, each accept-
ing two binary weighted inputs (AOn' Am)
and providing four mutually exclusive
active-Low outputs @, - Q, ). Each
decoder has an activellow Enable E.
When E is High, every output is forced
High. The Enable canbe used asthe Data
input for a 1-of-4 demultiplexer applica-
tion.

FAST 74F139

Decoder/Demultiplexer
Dual 1-of-4 Decoder//Demultiplexer
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F139 5.3ns 13mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F139N
16-Pin Plastic SO N74F139D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L. LOAD VALUE
PINS DESCRIPTION HIGI-(llLOV;l HIGH/LOW
Anar Anp Address inputs 1.011.0 20pA/0.6mA
E,E Enable inputs (active Low) 1.0/1.0 20pA/0.6mA
GOn. 63n Data outputs (active Low) 50/33 1mm‘ u -|
NOTE: | M ———

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
f O DMUX
i
' EXCC 102 3 15 14 13 . o o4
Aoa [2] 5] Ep 1 || L || 3 L J% Ips
A [3] 14] Agy Ex Aca Aja Ep Aob Agp 1 2IN 6
Q A LN SN 7
_.Da E E __1b DECODERa DECODER b
Q1a [5] [12] Qob
G2 [6] 11] Qb °‘%‘°]‘,'?'}" ofrwfhofh?b 14 N\ 12
03‘ E E _Q—zb 4 6 7 12 11 10 9 3 m
GND [B] 5] Q3 N\ 10
15 N N9
TOP VIEW
Vcc-Pin 16
GND=Pin8
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Document No. 853-1155
ECN No. 98493

Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES
« 16-line demultiplexing capability

« Mutually exclusive outputs

« 2-input enable gate for strobing or
expansion

DESCRIPTION

The 74F154 decoder accepts four active
High binary address inputs and provides
16 mutually exclusive active Low outputs.
The 2-input Enable (E, E,) gate can be
used to strobe the decoderto eliminatethe
normal decoding "glitches" on the outputs,
or it can be used for expansion of the de-
coder. The Enable gate has two AND'ed
inputs which must be Low to enable the
outputs.

The 74F154 can be used as a 1-of-16
demultiplexer by using one of the Enable
inputs as the multiplexed data input.
When the other Enable is Low, the ad-
dressed output will follow the state of the
applied data.

FAST 74F154
Decoder/Demultiplexer

1-0f-16 Decoder/Demultiplexer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F154 55ns 26mA

ORDERING INFORMATION

COMMERCIAL RANGE
PACKAGES Vo = 5V£10%; T, =0°C 10 470°C
24-Pin Plastic Siim DIP (300mil) N74F154N
24-Pin Plastic SOL N74F154D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE

PINS DESCRIPTION HIGHLOW | HIGHLOW
Ay-Aq Data inputs 1.0/1.0 20uA/0.6mA
E, E, Enable inputs 1.0/1.0 20pA/0.6mA
Q,-0 Data outputs 50/33 1.0mA/20mA

NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
Ao o o—1 . ) -
l an_{a o= 2] 0 i
Ay 27— o o—1* - %% N 4

n—h o b—s 2 i3 3
Ay 20 —A a o—¢ N3
& o b—7 x_:
= b i -
& Qy o—°¢ I\ 10
i afo—11 N 11
Q4 oy fo—13 [\ 13
- Oujo—4 N 14
_ w—de Oyafo—8 RN N 15
Q2 w—de, ::‘ jo—1¢ N 16
&, P N N

Ve =Pin24

GND = Pin 12

15




FAST 74F154

Product Specification
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FAST Products

.LL1
Q,

Decoder/Demultiplexer

Philips Components

LOGIC DIAGRAM

|

Vcc=pin 24
GND=pin 12

OUTPUTS
H H H H H H HH H

ju oiin
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T
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Document No. 853-0348
ECN No. 98770
Date of issue February 8, 1990
Status Product Specification
FAST Products

FEATURES

- Gated serial data inputs

« Typlcal shift frequency of 100MHz

« Asynchronous Master Reset

« Fully buffered clock and data
inputs

« Fully synchronous data transfers

DESCRIPTION

The 74F164 is an 8-bit edge-triggered
shift register with serial data entry and an
output from each of the eight stages. Data
is entered through one of two inputs Dy
D,,); either input can be used as an active
High enable for data entry through the
other input. Both inputs must be con-
nected together or an unused input must
be tied High.

Data shifts one place to the right on each
Low-to-High transition of the Clock (CP)
input, and enters into Qothe logical AND of
the the two data inputs (Ds , D) that ex-
isted one setup time before the rising clock
edge. A Low level on the Master Reset
(MR) input overrides all other inputs and
clears the register asynchronously, forc-
ing all outputs Low.

FAST 74F164
Shift Register

8-Bit Serlal-In Parallel-Out Shift Register

TYPICAL SUPPLY CURRENT
TYPE TYPICAL fy,, (TOTAL)
74F164 100MHz 33mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo =5V£10%; T, = 0°C 10 +70°C

14-Pin Plastic DIP N74F164N
14-Pin Plastic ISOI N74F164D

[

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION l-;,l:;Fl-sltll.g\}V Lgm:ng
Dga: Dy Data inputs 1.0/1.0 20pA/0.6mA
MR Master Reset input (active Low) 1.0/1.0 20uA/0.6mA
cP Clock Pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
Q,-Q, Data outputs 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
8 cs?.@
Dsa [1] 1 2 * Ng

Dsb [2] | | 1 L .
Dea D 2 l1& D 3

Qy 3] * e | .
s —Jcp =
o [4 9 —o MR | 5

6
Q | °
2 E °° °1 oﬂ o: olol o. 07 'L
% L§ [ TTTT] [
GNDE 3 4 5 6 10 1112 13 | 12

Vg =Pin 14 13

TOP VIEW GND = Pin 7
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Philips Components FAST Products Product Specification
Register FAST 74F164

APPLICATION

Reset T.

Clock ®

T Q ] J\
o cP MR CcP MR
Data —]Vsa F164 Dsa F164
Enable —Dsb H —{Dgp

Qp Q1 Q,Q3Q, Q5 Q5 Q5

BN

| |+

Do Dy L, C3 D4 D Dg D;

QyQ @,Q3Q, Q595 Q;

Dg Dg D4gD41C42D43D 44 D15

HER

NOTE: The 'F164 can be cascaded to form synchronous shift registers of longer length.
Here, two 'F164 are combined to form a 16 bit shift register.

|
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =4+25°C TA =0°Cto +70°C
V.~.=5V VOC =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF uNIT
RL =500Q RL =500Q
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 80 100 80 MHz
t Propagation delay 3.0 50 8.0 25 9.0
PLH ns
. | CP®Q Waveform 1 50 70 10.0 50 11.0
tonL 'M?p;gon Y Waveform 2 55 | 78 10.5 55 | 115 ' ns 3
L 8 & R N B N ] L ¢ K &R B N B B B B J}
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°C to +70°C
V..=5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, =50pF uNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 70 50
X f . ns
(8] D, to CP Waveform 3 70 5.0
(H) Hold time, High or Low 1.0 20
t{;‘(L) D, to CP Waveform 3 10 20 ns
t,(H CP Pulse width 4.0 40
(L) | HighorLow Waveform 1 70 7.0 ne
t, (L) | MR Pulse width Waveform 2 7.0 7.0 ns
Low
R ti
taec meﬁc?:(::r; me Waveform 2 7.0 7.0 ns
February 8, 1990
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FAST 74F175

Document No. | 853-0047

ECN No. 98776 H

Date of issue February 9, 1990 F“p Flop

Status Product Specification Quad D Flip-Flop

FAST Products
FEATURES TYPE TYPICAL f, TYPICAL S(g;:k{)CURRENT
« Four edge-triggered D-type flip- 7aF175 140MH 25mA

flops z

» Buffered common clock

« Buffered asynchronous Master
Reset

« True and comLIomentuLo_Puts

I- . Induﬁrlal temperature range

available (-40°C to +85°C)

DESCRIPTION

The 74F175 is a quad, edge-triggered D-
type flip-flop with individual D inputs and
both Q and Q outputs. The common buff-
ered Clock (CP) and Master Reset (MR)
inputs load and reset (clear) all flip-flops
simultaneously. The register is fully edge-
triggered. The state of each D input, one
setup time before the Low-to-High clock
transition, is transferred to the corre-
sponding flip-flop's Q output. All Qoutputs
will be forced Low independently of clock
or data inputs by Low voltage level on the
MRinput. The device is useful for applica-
tions where both true and complement&ré
outputs are required and the CP and

are common to all storage elements.

ORDERING INFORMATION

COMMERCIAL RANGE rlNDUSTﬂlAL RANGE
PACKAGES V.. =5Vi10% I Vap =5VE10%
T, =0°Cto +70°C 1 T, =-40°C 10 +85°C
16-Pin Plastic DIP N74F175N 1 174F175N
16-Pin Plastic SO N74F175D I_ - _]74_F1 ED_ -
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE

PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dy- Dy Data inputs 1.0/1.0 20pA/0.6mA
MR Master Reset input (active Low) 1.011.0 20pA/0.6mA
CP Clock Pulse input (active rising edge) 1.01.0 200A/0.6mA
oo - Qs True outputs 50/33 1.0mA/20mA
ao -53 Complementary outputs 50/33 1.0mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
MR 1] 18] Vec 451213 9 h c1
Q2] | a, ] I | I 1 Nnr
p— Dﬂ DI Dz D,
QOE 14] 63 9—JcpP | r .
1—dmRr 4 |2
Do [4 1] D3 1 9,0,0,0,0,0,0,Q, 1D L?,_
D
' 2, TTTTT11] — NON
g, €] 11] a, 7 11101415 12 10
a,[7] o] Q, N1
vcc'P'“ 16 13 -—15
GND E cP GND=Pin8 — 14
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Flip-Flop FAST 74F175

AC ELECTRICAL CHARACTERISTICS

LIMITS
L N B ]
TA = +25°C TA =0°Cto TA =-40°Cto
+70°C +85°C
Voc=5V | Vge=5V10% v =5V +10% |l
SYMBOL PARAMETER TEST CONDITION C_= 50pF C =50pF | C, =50pF JUNIT
R, = RL = 500Q RL = 500Q I
Min [Typ [Max| Min | Max | Min | Max |}
f Maximum clock frequency Waveform 1 100 | 140 100 100 I MHz
ax I I
t Propagation delay 40|50 65 4.0 75 35 85 [
PLH
e | CPwQ orG, Waveform 1 40|65/ 85| 40 | o5 § 40 | 100 "™
Propagation delay
oyl | MR to Q, Waveform 3 45|90 | 115 a5 | 130 | 45 | 130 : ns
Pro tion dela - ™
Yok m‘”’m“aan Y Waveform 3 40|65 80| 40 | 90 | 40 | 110 ! ns
| |
L LN N ] J
AC SETUP REQUIREMENTS
LIMITS
L & B}
TA = +25°C TA =0°Cto TA =-40°C to
+70°C I .ss5C
V°c=5v Vcc=5V:t10% IV°c=5V +10% l
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF C =50pF | C =50pF | UNIT
R, = HL= 500Q RL = 500Q !
Min |Typ | Max | Min Max | Min Max |
t_(H) Setup time, High or Low 3.0 30 ] 30 ]
N Waveform 2 ns
t (L) D, to .CP . 3.0 3.0 4.0 I
t(H) Hold time, High or Low 1.0 1.0 1.0
L) D,to CP Waveform 2 10 1.0 1 10 ! ns
" L
tW(H) CP Pulse width 40 40 40
(L) | HighorLow Waveform 1 50 50 I 6o I
; I
(WO mPulse width Waveform 3 5.0 5.0 | 5O I "
Recovery time 1
thec MR to CP Waveform 3 50 5.0 I 6.0 I ns
I |
L LN N ] J
20
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Document No. 853-1309

ECN No. 98908

Date of issue February 23, 1990
Status Product Specification
FAST Products

FEATURES

« High speed performance

- Replaces 74F189

Address access time: 8 ns max vs
28ns for 74F189

Power dissipation: 4.3 mW/bit typ
Schottky clamped TTL

One chip enable

Inverting outputs (For non-
inverting outputs see 74F219A)
Buffered PNP inputs

3-state outputs

74F189A in 150 mil wide S.O. is
preferred option for new designs
« C3F189A in 300 mil wide S.O.L.
replaces 74F189 in existing
designs

APPLICATIONS
« Scratch pad memory

+ Buffer memory
« Push down stacks
« Control store

DESCRIPTION
The 74F189A is a high speed , 64-Bit
RAM organized as a 16-word by 4-bit

FAST 74F189A

64-Bit TTL Bipolar RAM, Inverting

(3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL ACCESS TIME TOTAL
74F189A 5ns 55mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, =0°C o +70°C
16-Pin Plastic DIP N74F189AN
16-Pin Plastic SO (150 mil) N74F189AD
16-Pin Plastic SOL (300 mil) C3F189AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION I-;’l:;'l:-(IIUL:)_\)N Lgmgxe

Do. [)a Data inputs 1.0/1.0 20pA/0.6mA

Ao- A3 Address inputs 1.0/1.0 20puA/0.6mA

CE Chip Enable input (active Low) 1.0/2.0 20pA/1.2mA

WE Write Enable input (active Low) 1.020 20pA/1.2mA

60. 63 Data outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

minimize loading and are fully decoded
on-chip. The outputs are in High imped-
ance state whenever the Chip Enable

(CE) is High. The outputs are active only
in the READ mode (WE = High) and the
output data is the complement of the

array. Address inputs are buffered to stored data.
PiN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
4 6 1012 1 RAM 16X4
%o 5] Vo L] o
9
ce (2] 15] A, 1A, D, D, 0,0, 11: Al
wE [3] i2] A, 15—] A, 1
14— A 2
o 4] 2l A 13— ‘: 2 ;N[READI
QOE E D3 2 —CE C2 [WRITE}
0, [&] i g, 3—WE_aga0,0, . C .
_ —]A20 Ay
5,0 = 77717 - ;
= § 7 91 10 9
GND [8 9] a 10
E j 2 Vcc-PIn 16 12 11
TOP VIEW GND - Pin8 T
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A
LOGIC DIAGRAM
Do Dy Dy Dj
DATA C_._oq_ WE
AO P
Ay — - -
1 DECODER ADDRESS prrirhall
A2 ——1 DRIVERS DECODER ARRAY
Az —
OUTPUT ( D-—
BUFFERS p—
R
GND = pin 8 60 Q Q, 63
FUNCTION TABLE
INPUTS OUTPUT
— o= = OPERATING MODE
CE | WE Dn Qn
L H X Complement of stored data | Read
L L L High impedance Write "0"
L L H High impedance Write "1"
H X X High impedance Disable Input
H = High voitage level

L = Low voltage level
X = Don'tcare

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.510 +7.0 v
Vin Input voltage 05t +7.0 \"
N Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t +V¢C v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

February 23, 1990 22
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Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F189A
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5
Vi High-level input voltage 2.0 \"
Vi Low-level input voltage 0.8
[ Input clamp current -18 mA
lon High-level output current -3 mA
lo Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
V.. =MN,V, =MAX 10%Vee | 24 v
Von High-level output voltage cc it
VIH = MIN, IOH = MAX iS%VCC 2.7 3.4 \
Ven = MIN, V., = MAX £10%V 035|050 | V
Vo Low-level output voltage ce L cc
Vi = MIN, |5 = MAX 5%V o 035|050 | V
VIK Input clamp voltage V,::c = MIN, Il = ‘IK 0.73| -1.2 \"
|l Input current at maximum input voltage Vcc =MAX, VI =7.0V 100 pA
i High-level input current Veg =MAX V=27V 20 HA
. Others 06 | mA
" Low-level input current o Voe =MAX, V, =05V
CE, WE -1.2 | mA
Off-state output current _ _
lozn High-level voltage applied Voo = MAX, Vg =27V 50 | mA
Off-state output current _ _
lozt Low-level voltage applied Ve = MAX, V=05V -50 | mA
los Short-circuit output current® VCC = MAX -60 -150 | mA
lec Supply current (total) Ve = MAX, CE = WE = GND 55 | 80 | mA
CIN Input capacitance VCC =5V, VIN =20V 4 pF
COUT Qutput capacitance VCC =5V, VOUT =2.0V 7 pF
NOTES:

-

wn

=5V, T, =25°C.

A

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
All typical values are at V,
Not more than one output should be shorted at a time. For testing '05' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize intemal heating and more accurately reflect operational vaiues. Otherwise, prolonged shorting of a High output may raise the chip temperature

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lgg tests should be performed last.

February 23, 1990
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Product Specification

64-Bit TTL Bipolar RAM (16X4)

FAST 74F189A

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA =0°C to +70°C
vCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 25 5.0 8.0 25 8.0
PLH =
tor | A 0Q, Waveform 1 20 | 45 8.0 20 | 80 ns
togn | %% "™ "Enable time Waveform 2 20 | 35 6.0 15 7.0 e
tPZL CE to Qn 20 40 70 2.0 75
t Disable time 25 45 70 2.0 8.0
PHZ —
thy |CE®Q, Waveform 3 15 | 30 55 15 | 60 ns
t Write Recovery| Enable time 20 40 6.5 20 7.0
PZH — e
bz |time WEto @ Waveform 4 25 45 75 25 8.0 ns
t Disable time 3.5 55 8.5 3.0 9.0
PHZ |7
thy |WEQ Waveform 4 15 35 6.5 15 70 ns
n
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
VCC =5V VCC =5V £10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t(H) | Setup time 45 5.0
tZ(L) An to WE Waveform 4 45 5.0 ns
t (H) | Hold time ] 0
h padlic
L) An to WE Waveform 4 0 0 ns
t(H) | Setup time 75 9.0
tss(L) Dn to WE Waveform 4 65 8.0 ns
t (H) Hold time 0 0
h —
v L Dn to WE Waveform 4 s o ns
Setup time
WL e (falling edge) to WE (falling edge) Waveform 4 0 0 ns
Hold time
Y | wE (falling edge) to CE (rising edge) Waveform 4 65 & ns
tw(L) %%se width, Low Waveform 4 7.0 8.0 ns
February 23, 1990 24
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A

AC WAVEFORMS

An K
<—pHL |

an \{!]
—'PLH

Waveform1. Read Cycle, Address Access Time

CE Y /

'pzH__p
— tpzL
Qn VM
Waveform 2. Read Cycle, Chip Enable Access Time
CE m
'pHZ
PLZ
Q

Waveform 3. Read Cycle, Chip Disable Time

An ><VM VM
tg (Hor L) ————p-{&-ty (Hor L)
D, m M
t(L—> i 4—1 (Hor L)
_ v Ky
CE M A VM
4——t (Horl)—p < ty (L »
— 1, (L) —p
_ T o
WE ~—____ / .
e— PHZ l«—— PZH___p
'pLz pzL
_ Hi-Z
e ) Vu

Waveform 4. Write Cycle

NOTES: 1. For all waveforms, VM =1.5V.
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A

TEST CIRCUIT AND WAVEFORMS

Ve
T L°7.OV " N
0% 3 tw K oom— AMPV)
A\
NEGATIVE v v
1 el PuLSE "10% 10% -
ov
i “T - e ) . =t )
Test Circuit For 3-State Outputs I r—'"-N o) "t “‘)‘"P ”
90% 90%
SWITCH POSITION posmve Va Vo
TEST SWITCH 10% ‘  10%
F w 1
t closed
PLz V= 15V
oz closed .
Input Pulse Definition
All other open
DEFINITIONS
INPUT PULSE REQUIREMENTS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY REMENT
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate Yol Y | Y
ARACTERISTICS f lue.
see A.C cfH RA. E or value 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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Document No. 853-0353
ECN No. 98486
Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES

» Synchronous, reversible 4-bit-
counting

» Asynchronous parallel load capa-
bility

» Asynchronous reset (clear)
« Cascadable without external logic

DESCRIPTION

The 74F192 and 74F193 are 4-bit synchro-
nous Up/Down Counters. The 74F192 counts
in BCD mode and 74F 193 counts in the binary
mode. Separate up/down clocks, CP, and
CP,, respectively simplify operation. The out-
puts change state synchronously with the
Low-to-High transition of either clock input. If
the CP,, clockis pulsed while CP, is held High,
the devroe will count up. If the CP clock is
pulsed while CP is held High, the dewoe will
countdown The devioe can be cleared atany
time by the asynchronous reset pin. It may
also be loaded in parallel by activating the
asynchronous parallel load pin. Inside the
device are four master-slave JK flip-flops with
the necessary steering logic to provide the
asynchronous reset, asynchronous preset,
load, and synchronous count up and count
down functions. Each flip-fiop contains JK
feedback from slave to master such that a
Low-to-High transition on the CP input will
decrease the count by one, whlle a similar
transition on the CP,, input will advance the
count by one. One clck should be held High
while counting with the other, because the cir-
cuit will either count by twos or not at all de-
pending on the state of the first JK flip-flop,
which cannot toggle as long as either clock
input is Low. Applications requiring reversible
operation must make the reversing decision
while the activating clock is High to avoid
erroneous counts.The terminal _count up
(TC ) and terminal count down (T'_D) outputs
are normally High. When the circuit has

FAST 74F192, 74F193

Counters

‘F192 Up/Down Decade Counter With Separate Up/Down Clocks

'F193 Up/Down Binary Counter With Separate Up/Down Clocks
TYPICAL SUPPLY CURRENT
TYPE TYPICAL f (TOTAL)
74F192 125MHz 32mA
74F193 125MHz 32mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES | Voo =5VE10%; T, =0°C 1o +70°C
16-Pin Plastic Dip N74F192N, N74F 193N
16-Pin Plastic SO N74F192D, N74F193D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOADVALUE
PINS DESCRIPTION ) HIGI-%ILO\)N HIGH/LOW
Dy- Dy | Datainputs 1.0/1.0 20pA/0.6mA
cPy Count up clock input (active rising edge) 1.0/3.0 20pA/1.8mA
ch Count down clock input (active rising edge) 1.0/3.0 20pA/1.8mA
Asynchronous parallel load control input
PL (active Low) 1.0/1.0 20pA/0.6mA
MR Asynchronous Master Reset input 1.011.0 204A/0.6mA
Qo -Qs Flip-flop outputs 50/33 1.0mA/20mA
ﬁu Terminal count up (carry) output (active 50/33 1.0mA/20mA
Low)
T_GD Terminal count down (borrow) output (active 50/33 1.0mA/20mA
Low)
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

reached the maximum count state (9 for the
‘F192 and 15 for the 'F193), the next High-to-
Low transition of CP,, will cause TC,, to go
Low. TC, , will stay Low until CP,; goes High
again, duplicating the count up clock, al-
though delayed by two gate delays. Likewise,
the TC, output will go Low when the circuit is
in the Z8ro state and CP, goes Low. The TC
outputs can be used as the clock input signals
to the next higher order circuit in a multistage
counter, since they duplicate the clock wave-
forms. Multistage counters will not be fully
synchronous since there is a two-gate delay
time difference added for each stage that is

27

added. The counter may be preset by the
asynchronmous parallel load capability of the
circuit. Information presenton the parallel data
inputs D -D ) is loaded into the counter and
appears on 319 outputs regardiess of the con-
ditions of the clock inputs when the Parallel
Load (PL) input is Low. A High level on the
Master Reset (MR) input will disable the paral-
lel load gates, override both clock inputs, and
sets all Q outputs Low. If one of the clock
inputs is Low during and after a reset or load
operation, the next Low-to-High transition of
the clock will be interpreted as legitimate sig-
nal and will be counted.



Philips Components FAST Products Product Specification

Counters FAST 74F192, 74F193

AC WAVEFORMS

cpy
cPp Yu Vu

Ty

TCp
Waveform 1.

Waveform 2.
Propagation Delay, Clock Input To Output, Clock
m and Maximum Clock Frequency Propagation Delay, Clock to Terminal Count

Vu Vu

Ty
1'?I)

Waveform 3.

Waveform 4.
Parallel p:uh- width, Parallel Load to Output Delays, Propagation delay, Data to Flip-ﬂop outputs,

Terminal Count and Down O

Paraliel Load to Clock Recovery Time

o
CPy
CPp

Vu %
thib)

T

oy

pa— Waveform 6.
TCp Data Setup And Hold Times

Q,

Waveform 5.
Master Reset Puise Width, Master Reset to
Output Delay and Master Reset to Clock
Recovery Time

NOTE: For all waveforms, V, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TIMING DIAGRAM (Typical clear, load, and count sequence ) for 'F192

Losd PL :: I H
o [T ________ d .
b J O T o [ S
e e S
L) [ I I l _I ““““

°°“’""":°"u g UL I ]
o.TU_J'%\__r—l_l—\_:_l_r—l_'fl—\_l—:—
u.—-——-—-—ll o I l T
P T T
s RN ey | s
wl‘ TT LI u T T :
o 1L [ 1.|J N
madll LI [} KRCRERN [y BG5S

i ‘F192 Co! II

a Decade Counter II

L

NOTES: 1. Clear overrides load data and count inputs. LJ
2. When counting up, count down input must be High;

when counting down, count up must be High.

January 8, 1990
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Document No. 853-0024 1
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Date of issue October 5, 1989 B

E;?u_sw Product Specilicauor; 7 1
FAST Products T !

FEATURES

+ High-impedance NPN base inputs
for reduced loading (20pA in Low
and High states)

+ Shift right and parallel load capabil-
ity

« J-K(D) inputs to first stage

« Complement output from last stage

« Asynchronous Master Reset

DESCRIPTION

The 74F195 is a4-bit Parallel Access Shift
Register and its functional characteristics
are indicated in the Logic diagram and
Function Table. The device is useful in a
variety of shifting, counting and storage
applications. It performs serial, parallel,
serial to parallel, or parallel to serial data
transfers at very high speeds.

The 74F195 operates in two primary
modes: shift right (Qo - Q,) and parallel
load, which are controlled by the state of
the Parallel Enable (PE) input. Serial data
enters the firstflip-flop (Q,) viathe Jand K

FAST 74F195
Shift Register

4-Bit Parallel-Access Shift Register

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

TYPE | TYPICAL 1y, i TYPICAL s(}rJOPTsz)CURRENT
74F195 | 115MHz | 45mA
ORDERING INFORMATION e .
T 1 COMMERCIALRANGE
PACKAGES % Vg =5V£10%; T, = 0°C 10 +70°C
| 16PinPlastc DIP | _N74F195N
16-Pin Plastic SO { B N74F195D

74F(U.L) | LOADVALUE '

PINS DESCRIPTION HIGH/LOW | HIGH/LOW |

Dy Dy Parallel data inputs 100033 | 20pA20pA |

LK J-KorDtype serial inputs | 1.0/0.033 20pA20pA |
PE Parallel Enable input 1.0/0.033 20pA/20pA
cP Clock Pulse input (Active rising edge)|  1.0/0.033 20pA/20pA
MR Master Reset input (Active Low) 2.0/0.066 40pA/40pA

Q,-Q, 63 Data outputs 50/33 1.0mA/20mA |

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
4567 ‘
wr [1] 18] Ve L1 1] 2 M1 SAc4
J 2] [i5] Q, . b Dy Dy D, Oy LN
K [5] 14] 9, 2 1, . _Ben—»
Doz 73] Q, 10 —jcp Q3 p—11
°1E % Q3 . : :I'z" .
_ 1 —omr 3 Nliox | 15
D, €] 1] a3 9gQ10,03 " 1"20
0;3[7] 0] cp 1T B 1,20 -1
GND [E z] PE 15 14 13 12 6 | 13
Vgg = Pin 16 7 | 12
TOP VIEW GND~Pind ANBLE
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Product Specification

Shift Register

FAST 74F195

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°Cto +70°C
Ve =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF G, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
) PE mode 120 130 110
fMAx Maximum clock frequency Waveform 1 MHz
Toggle mode 100 115 90
t Propagation delay 4.0 65 95 2.0 . ——
el 1 cPwa Waveform 1 40 65 9.0 40 95 ns
t ropagation delay 7.0 10.0 13.0 7.0 135
o | CPG, Waveform 1 45 70 90 | 40 95 ns
Propagation delay
oL MRt Q Waveform 2 5.0 75 10.5 50 11.0 ns
n
Propagation dela
toLn Wp;%a y Waveform 2 7.0 10.0 13.5 7.0 14.0 ns
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
V°c=5V Vcc=5Vt10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 4.0 4.0
L) | JKandD toCP Waveiorm 3 40 40 ns
(H) Hold time, High or Low [} 0
t':"-’ J, K and Dn to CP Waveform 3 0 o ns
t.(H) Setup time, High or Low 3.0 3.0
t:(L) PE to CP Waveform 4 4.0 5.0 ns
t.(H) Hold time, High or Low 0 0
th(L) BE 1o CP Waveform 4 0 e ns
CP Pulse width
tw(H) High Waveform 1 6.0 6.0 ns
!w(L) '&%’Pmse width Waveform 2 50 50 ns
theC a%oc:ove(r:yptlme Waveform 2 6.0 6.0 ns
October 5, 1989 30



o [ FAST 74F219A

EoNte. |omior 64-Bit TTL Bipolar RAM,

Date of issue February 23, 1990

Status Product Specification N On'l nve I'Ti ng (3"'31'01'9)

FAST Products
FEATURES
» High speed performance TYPE TYPICAL ACCESS TIME TYPIcAL s&l;:kBCURRENT
» Replaces 74F219 74F219A Sns 55mA
- Address access time: 8 ns max vs
28ns for 74F219 ORDERING INFORMATION
« Power dissipation: 4.3 mW/bit typ COMMERCIAL RANGE
- Schottky clamped TTL PACKAGES Voo =5VE10%; T, =0°C 1o +70°C
+ One chip enable 16-Pin Plastic DIP N74F219AN
» Non-Inverting outputs (For invert- 16-Pin Plastic SO (150 mil) N74F219AD
ing outputs see 74F189A) 16-Pin Plastic SOL (300 mil) C3F219AD

Buffered PNP inputs
3-state outputs

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

« 74F219A in 150 mil wide S.O. is
T4F(U.L. LOADVALUE
preferred option for new designs PINS DESCRIPTION HIGI'S/LO\;I HIGH/LOW
» C3F219A in 300 mil wide S.O.L. -
replaces 74F189 in existing Dg- D4 Data inputs 1011.0 20pA/0.6mA
designs Ay Aq Address inputs 1.0/1.0 20pA/0.6mA
CE Chip Enable input (active Low) 1.0/2.0 20pA/1.2mA
APPLICATIONS WE Write Enable input (active Low) 1.0/2.0 20pA/1.2mA
* Scratch pad memory Data outputs 150740 3.0mA/24mA
- Buffer memory G % omAeam

» Push down stacks NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
« Control store

minimize loading and are fully decoded  (CE) is High. The outputs are active only
?ﬁsﬁgﬁ’g}\og ahigh speed , 64-Bit ©n-chip. The outputs are in High imped-  in the READ mode (WE = High) and the
RAM organized as a 16-word by 4-bit ance state whenever the Chip Enable output data is the same polarity as the

array. Address inputs are buffered to stored data.

P!Ik‘l CONECIRIIDATIAN 1 ACIN CVYAMDNI 1 OIS QYMRN! IEEE/NEN)
NWNJINT INAVIT I 1 TIWIEY W NAIW VT VIV SN NATNS T F IV d W B | § e B B/ l-—v’
4 61012
A, [16] Voo I I | I 1 . RAM 16X4
J— 15
2
¢ce [2] 15] A, i, PoP1P20% 2 as
we [3] 14] A, 15—JA, w |,
1a—]A
D, [4] 13] Ay 13— a2 2 nar
3
Q,[5 2] D -4 2__Lien (rea)
0 2] D, ; CE N e N
—d
o,[s 11] Q, WE 0,0,0,03 P C .
4 Fao A vI—
ol o>, 1] : =
9
GND |8 E] 02 vcc.plrns 5 7 9 11 10 |
GND = Pin8 12 1
TOP VIEW —
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Philips Components

FAST Products

Product Specification

64-Bif TTL Bipolar RAM (16X4)

FAST 74F219A

LOGIC DIAGRAM

High voltage level
Low voitage level

H
L
X Don't care

wowon

DO D1 D2 D 3
DATA WE
BUFFERS ————— TE
AO _
Ay — -
17| DECODER ADDRESS 1 RO X
A2 —| DRIVERS DECODER ARRAY
Az —
OUTPUT (
BUFFERS B_—
Vog =pn s Qy Q; Q, Q
Gig- pin 8 0 1 2 3
FUNCTION TABLE

INPUTS OUTPUT

— T — OPERATING MODE

CE | WE Dn Qn

L H X Stored data Read

L L L High impedance Write "0"

L L H High impedance Write "1"

H X X High impedance Disable Input

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VCC Supply voltage 0510 +7.0 \"
Vin Input voltage -0.5t0 +7.0 \
N Input current -30to +5 mA
Vour Voltage applied to output in High output state 05to +VCC )
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

February 23, 1990
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Philips Components

FAST Products

Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

VCC Supply voltage 45 5.0 55 \
Vi High-level input voltage 20 Vv
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lou High-level output current -3 mA
lou Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS ! > UNIT
Min | Typ“ | Max
V.. =MN,V, =MAX :t10°/aVCC 24 \Y%
Vou High-level output voltage cc it
VIH = MIN, ‘OH = MAX i5%Vcc 2.7 3.4 \
V.~ =MIN,V, =MAX +10%V 035|050 | V
VOL Low-level output voltage ce L ce
VlH = MIN, IOL = MAX is%vcc 0.35 | 0.50 Vv
VIK Input clamp voltage Vcc = MIN, Il = llK 073 -1.2 \"
Il Input current at maximum input voltage VCC =MAX, VI =70V 100 | pA
'lH High-level input current Vcc = MAX, VI =27V 20 HA
Others 06 | mA
I Low-level input current e Voe = MAX, V, =0.5V
- CE, WE 12 | mA
Off-state output current _ _
'OZH High-level voltage applied VCC = MAX, VO =27V 50 mA
Off-state output current _ _
lozL Low-level voltage applied Voc = MAX, V= 0.5V 50 | mA
los Short-circuit output current> Vg = MAX -60 -150 | mA
ICC Supply current (total) VCC =MAX, CE = WE = GND 55 80 mA
CiN Input capacitance VCC =5V, V!N =20V pF
COUT Qutput capacitance Vcc =5V, VOUT =2.0V pF
NOTES:
1

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at V,

A . .
3. Not more than one oulputcsgiould be shorted ata time. For testing 'os' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

=5V, T, =25°C.

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.

February 23, 1990
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Philips Components FAST Products Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°Cto +70°C
VCC =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 25 5.0 8.0 25 8.0
PLH =
tont | A 0Q, Waveform 1 20 | 45 8.0 20 8.0 ns
togn | %5 "M "Enable time Wavelorm 2 15 | a0 6.0 15 65 .
‘PZL CE to Qn 25 40 7.0 2.0 75
t Disable time 25 45 70 20 8.0
PH —
e |CEwa, Waveform 3 15 | 30 55 10 6.0 ns
t Write recovery | Enable time 20 35 6.5 1.5 7.0
PZH —_— e
o |time WEtoQ, Waveform 4 30 | 45 75 25 8.0 ns
t Disable time 3.0 5.0 8.0 25 9.0
PHZ | =" Waveform 4 ns
tPLZ WE to Qx:L 15 35 6.0 15 7.0
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°C to +70°C
VCC =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C_ = 50pF G, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time 45 5.0
L) | A o WE Waveform 4 45 50 ns
t (H) | Hold time 0 0
h —
£ O Ato WE Waveform 4 0 e ns
t_(H) Setup time 8.0 9.0
L) | D, toWE Waveform 4 75 85 ns
t_(H) Hold time 0 0
h il
Iy L Dn o WE Waveform 4 0 0 ns
Setup time
WL gE (falling edge) to WE (falling edge) Waveform 4 0 0 ns
Hold time
w0 | wE (falling edge) to CE (rising edge) Waveform 4 65 78 ns
Pulse width, Low
tw(L) WE Waveform 4 7.0 8.0 ns
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Philips Components FAST Products Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A
AC WAVEFORMS
An Ko
—1pHL—P
Qn VM
<¢—'pLH

Waveform1. Read Cycle, Address Access Time

cE Vi yd

tpzH__y
t
PZL
Q, VM
Waveform 2. Read Cycle, Chip Enable Access Time
CE m

t
‘PHZ ___:]
PLZ
Q V,
M/I

Waveform 3. Read Cycle, Chip Disable Time

W K ﬂ("u
Id——- 1g (H or L) ———————p |-t (Hor L)
0, m VM
L (L)—> i—t p(Hor L)
& I \{"] /‘ VM
44—t  (HorL) —Pp ¢ th (L »
— t , (L) —>
WE \———/ R
t PZH
[, PHZ __p| — , " —>
PLZ PZL
Hi-Z S
on m VM

Waveform 4. Write Cycle

NOTES: 1. For all waveforms, V=15V,
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Philips Components FAST Products

Product Specification

64-Bit TTL Bipolar RAM (16X4)

FAST 74F219A

TEST CIRCUIT AND WAVEFORMS

Voo

Vi
PULSE n
GENERATOR p.ur

t"°7£¥

L 1T
Test Circuit For 3-State Outputs
SWITCH POSITION
TEST SWITCH

oz closed

ta closed
All other open

DEFINITIONS

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Z, ;. of
pulse generators.

RL = Load resistor; sese AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capacitance;

!

%0% 3
NEGATIVE
PULSE

—

—

POSITIVE
PULSE

tw
Vu
10%

ANP
0% i
Vu
10%

Ty )

]'—tm. )

ov
—‘I I’—t“_., )
|>—lm @)

10% A

ANP (V)

20%
Vu
f tw

V,, =15V

M

Input Pulse Definition

FAMILY

INPUT PULSE REQUIREMENTS

Amplitude | Rep.Rate

W | b | Yae

74F

3.0V

1MHz

500ns| 2.5ns | 2.5ns

February 23, 1990
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Document No. 853-0356

ECN No. 98173

Date of issue November 27, 1989
Status Product Specification
FAST Products

FAST 74F242, 74F243

Transceivers

74F242 Quad Transcelver, Inverting (3-State)

74F243 Quad Transceiver (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F242 4.3ns 31.2mA
74F243 40ns 66mA
ORDERING INFORMATION
- COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 10 +70°C
14-Pin Plastic DIP N74F242N, N74F243N
14-Pin Plastic SO N74F242D, N74F243D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
A.B Data inputs (F242) 3.5/1.67 704A/1.0mA
An’ Bn Data inputs ('F243) 3.5/2.67 70pA/1.6mA
GEA Output enable input (active Low) 1.0/1.67 20pA/1.0mA
OEB Output enable input 1.0/1.67 20pA/1.0mA
A - B" Data outputs 750/106.7 15mA/64mA
NOTE:
One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
74F242 74F242 T4F242
_ 34 5 6 LN ews
o 1] ] Ve $ 4 2o
Ne [2] 13] OEp 3 = 11
n 3] 2] N A
> 2V
A [4] 11] B 1 —g . j
5]
* ] ! ™9 T
GND [7] 3] By 6 [
TOP VIEW 11w 9 8 —
Vcc = Pin 14
GND=Pin7
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Philips Components FAST Products Product Specification
Transceivers FAST 74F242, 74F243
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto +70°C
V..=5V Vcc =5V 110%
SYMBOL PARAMETER TEST CONDITION C, < 50pF €, =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
" L L & &R B B _§ § N R __§ N N B _§
torn Propagation delay Waveform 1 25 35 6.0 25
by, | Ay B 0B A avelo ] 20 30 45 | 20 45 ns
tozn Output Enable time Waveform 3 3.0 40 7.0 3.0 8.0
t, | toHigh or Low level 7AF242 | avetorm 4 ! 35 65 90 35 105 ns
toyz | Output Disable time Waveform 3 LY 55 85 35 9.0 ns
thy | from High or Low level Waveform 4 I ss 6.0 95 | 35 11.0
tyy | Propagation delay I 25 40 5.2 20 6.2
twy |A.B toB_ A Waveform 2 25 40 52 | 20 65 | "
on oo N NN N W BEE BN RN G SN G N S S NN NN e
toz Output Enable time 74F243 Waveform 3 2.0 45 57 20 6.7 ns
oz | to High or Low level Waveform 4 20 5.0 75 20 85
toyz | Output Disable time Waveform 3 20 40 6.0 20 70 ns
torz from High or Low level Waveform 4 20 45 6.0 20 7.0
AC WAVEFORMS

OE,
OEg

A By

A ,Bn

B, ,An

leolorm 3. 3-State Output Enable Time To High Level
nd Output Disable Time From High Level

NOTE: For all waveforms, V,, = 1.5V.

Waveform 4. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

V o +0.3V
-

TEST CIRCUIT AND WAVEFORMS

4

0% AMP (V)
NEGATIVE Va
1“ 10%
ov
lnq_ @,) _l L“ruq @)

,
Test CIrcuIt For 3-Sme Oulpuls m' o m '"" )
SWITCH POSITION posmve
TEST SWITCH 10%
oz closed tw
ton closed vM =15V
Al other open Input Pulse Definition
DEFINITIONS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C_ = Load capacitance includes jig and probe capacitance; Ampltude | Rep.Rate |t | try |t
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Z,,, ;- of 74F 3.ov 1MHz | 500ns| 2.5ns | 2.5ns
pulse generators.
November 27,1989
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Document No. 853-0357
ECN No. 98769
Date of issue February 8, 1990
Status Product Specification
FAST Products

FEATURES

» Octal bus interface

3-State Output buffer output sink
64mA

« 15mA source current

Industrial temperture range
available (-40°C to +85 °C)

DESCRIPTION

The 74F244 is an octal buffer that is ideal
for driving bus lines of buffer memory
address registers. The outputs are all
capable of sinking 64mA and sourcing up
to 15mA, producing very good capacitive
drive characteristics. The device features
two Output Enables, O, and OE,, each
controlling four of the 3-state outputs.

FAST 74F244

Buffer

74F244 Octal Buffer (3-State)

Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F244 4.0ns 53mA
ORDERING INFORMATION
LA A A N __E__J
COMMERCIAL RANGE T INDUSTRIAL RANGE
PACKAGES V... =5V+10% I Voo=5V£10%
T,=0C10470°C T, =-40°C 10 +85°C
20-Pin Plastic DIP N74F244N 1 174F244N
20-Pin Plastic SOL N74F244D L 174F244D
L B B N _N N ]|
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
lare Yo Data inputs 1.0/2.67 20pA/1 6mA
OE, OF, Output enable inputs (active Low) 1.011.67 20pA/1.0mA
Yan Yon Data outputs 750/106.7 15mA/64mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1
BN
ok, [1f o] Vec 5New
oo [ 2] 9] OF» 2 46 8171513 11 2 C “
Yoo 3} ie] e, HEERREN — M
tar [ 7] o Too la1 la2 la3 160 Ib1 Ib2 b3 4 16
1—qOE, € | 14
Yo (8] 6] vy, 19 —q og,, . -
lu (4 1]t Yoo Ya1 Yaz Ya3YboVb1 YbaYba
o [TTTTTTT T
hs [8] 13] o2 181614123 5 7 9 » | [ s
Yos [9] h2] Yas 13 [ 7
GND fio] 1] s n_| | o
Vcc-Pinao
GND = Pin 10
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FAST Products

Product Specification

Buffer

FAST 74F244

AC ELECTRICAL CHARACTERISTICS

TEST CIRCUIT AND WAVEFORMS

LIMITS
L _ N N
TA =+25°C TA =0°Cto TA =-40°C to
+70°C +85°C
V°c=5V Vcc=5V +10% -SVtﬂ)% l
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF I 08 i UNIT
R, =500Q RL=500(2 R SOOQ X
| |
Min | Typ | Max | Min Max Min Max o
t Propagation delay 2540 [ 52| 20 6.2 15 70 o
PLH Waveform 1 ns
tPHL Ian' ‘bn to Yn 2540 | 5.2 2.0 6.5 I 20 7.0 !
‘PZH Output Enable time Waveform 2 20 (43 | 57 2.0 6.7 20 go 1 s
oz to High or Low level Waveform 3 20|50 70| 20 so | 20 ss [ "
tonz Output Disable time Waveform 2 16 (25 | 65 1.0 6.0 1.0 60 | ns
to1 7 to High or Low level Waveform 3 16 (25 | 65 1.0 55 1.0 55 i
AC WAVEFORMS [ I |
OE Vu Vu
tez tpz
Yo Vu Fhvo a0
Waveform 2. 3-State Output Enable Time To ngh Level  Waveform 3. 3-State Output Enable Tim To Low
And Output Disable Time From High Level Level And Output Disable Time From Low Level
NOTE: For all waveforms, VM = 1.5V.

Voo

I

t
%0% 3 v
NEGATIVE | Yv,
PULSE
10%

% P AMP (V)
10%

B S

lI — T )

Test ctrcull For 3~State Oulputs n "U' o) _1 r—'"l " ’Aw -

SWITCH POSITION osmve o o
TEST SWITCH 10% 7
torz closed
V,=15V
o closed M
Input Pulse Definition
All other open
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C,_ = Load capacitance includes jig and probe capacitance; Ampiitude | Rep.Rate | t,, |ty |ty
see AC CHARACTERISTICS for value.
L . 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of

pulse generators.
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Document No. 853-0358
ECN No. 99143
Date of issue March 19, 1990

Status Product Specification
FAST Products

FEATURES

« High speed 8-to-1 muitiplexing
On chip decoding
Multifunction capability
Inverting and Non-Inverting outputs

Both outputs are 3-state for further
multiplexer expansion

DESCRIPTION

The 74F251 and 74F251A are logic im-
plementation of asingle 8- position switch
with the switch position comrolled by the
state of three Select (S¢:S,,S,) inputs.
True(Y) and complementary (ﬂ outputs
are both provided. The output Enable
(OE) s active Low. When OE is High, both
outputs are in high impedance state, al-
lowing multiple output connections to a
common bus without driving nor loading
the bus significantly. All but one device
must be in high impedance state to avoid
high currents that would exceed the maxi-
mum ratings when the outputs of the 3-
state devices are tied together. When the
output of more than one device is tied to-
gether the user must ensure that there is
no overlap in the active Low portion of the
output enable voltages.

FAST 74F251, 74F251A
Multiplexers

74F251 8-input Multiplexer (3-State)
74F251A 8-input Multiplexer (3-State)

PACKAGES Vo = 5V£10%; T, =0°C 10 470°C

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F251 5.5ns 15mA
74F251A 4.5ns 19mA
ORDERING INFORMATION
COMMERCIAL RANGE

16-Pin Plastic DIP

N74F251N, N74F251AN

16-Pin Plastic SO

N74F251D, N74F251AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGH/ILOW
IO L’ Data inputs 1.0/1.0 20pA/0.6mA
o~ So Select inputs 1.0/1.0 20pA/0.6mA
ﬁ' Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
'A% Data outputs 150/40 3mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

74F251A is the faster version of 74F251.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
. — 4 1 15 14 13 12
= i ERERRER N
EN
'2 [2 15] 4 Ig 14 12 la ig 15 1g | o
6
Iy [3] ] 15 11—-—s°° 112131415 7 ,:_ ol
—42
'o [4] 13] 1 o b o [ s
—1s, s
Y E E L ? o€ Y Y : LN
v 1]
v [€] 11] s¢ 7 .
oE [7] 10] s 5 6 7
13
GNDE E S2 Vg =Pin 16 2
GND = Pin 8
TOP VIEW
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Philips Components FAST Products Product Specification
Multiplexers FAST 74F251, 74F251A
AC ELECTRICAL CHARACTERISTICS
uMITS
T‘=+25°C TA=0°Cto+70°C
V..=5V Vo =5V10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
torn Propagation delay 3.0 40 6.0 25 70
tor oY Waveform 2 30 45 65 3.0 7.0 ns
o | T wwont | 35| B[ B[ B[],
L A | : | | '
ot Propagation delay 40 7.0 95 35 11.0
| SwY Waveform 1, 2 a0 | 70 | o0 | a0 100 | ns
ton Propagation delay 35 6.0 90 35 10.0
oy S, to Waveform 1, 2 15 50 75 15 85 ns
togn Output Enable time 74F251 | Waveform 3 40 6.5 10.0 40 11.0
D OFtoY Waveform 4 40 55 8.0 35 9.0 ns
2 . - e e e e F e e ]
tonz Output Disable time Waveform 3 25 4.0 75
toz OEwY Waveform 4 3.0 40 65 25 75 ns
tput En: time aveform 3 40 55 8.0 35 9.0
o Output Enable ti Wave
oy OEtwoV Waveform 4 4.0 55 8.0 35 9.0 ns
L & N __§R B N _§ N N N &R N _§ _§ _§N ]
put Dis: time Waveform 3 25 4.0 6.0 20 75
touz Output Disable i
oy OEtY Waveform 4 20 40 65 20 75 ns
torn Propagation delay 3.0 5.0 7.0 25 8.0
tore oY Waveform 2 3.0 50 7.0 3.0 8.0 ns
torn Propagation delay 25 45 7.0 2.0 75 ns
oy I, to Waveform 1 10 25 5.0 10 50
Propagation del 45 65 10.0 40 11.
t;u sty o Waveform 1, 2 40 55 9.0 35 05 ne
L n B x .| . .
ton Propagation delay 35 6.0 9.0 35 95
tore s, b 74F251A | Waveform 1, 2 25 45 7.0 25 75 ne
tozn Output Enable time Waveform 3 35 55 75 3.0 85 ns
ton OEto Y Waveiorm 4 35 5.0 75 3.0 8.0
touz Output Disable time Waveform 3 25 40 6.5 20 70 ns
torz OEtoY Waveform 4 1.0 4.0 6.0 1.0 6.5
tPZH Output Enable time Waveform 3 25 4.0 6.5 20 7.0 ns
o OEtw Y Waveform 4 25 40 6.5 25 7.0
!FHZ Output Disable time Waveform 3 35 50 75 30 8.0 ns
torz OEtY Waveform 4 10 20 45 1.0 45
42
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Document No. 853-0360
ECN No. 98483
Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES

» Multifunction capability

» Non-Inverting data path

+ 3-state outputs

+ See 'F258A for inverting version

DESCRIPTION

The 74F257/74F257A has four identical
2-input multiplexers with 3-state outputs
which select 4 bits of data from two
sources under control of acommon Select
(S) input. The | _inputs are selected
whenthe commor?éelect inputis Low and
the l1n inputs are selected when the
common Select input is High. Data ap-
pears at the outputs in true non-inverted
form from the selected inputs.The 'F257/
‘F257A is the logic implementation of a 4-
pole, 2-position switch where the position
of the switch is determined by the logic
levels supplied to the common Select
input. Outputs are forced to a high imped-
ance "off" state when the Output Enable
(OE) is High. All but one device must be in
high impedance state to avoid currents
that would exceed the maximum ratings if
the outputs were tied together. Design of
the Output Enable signals must ensure
thatthere is no overlap when outputs of 3-
state devices were tied together.

The 74F257A is the faster version of
74F257.

FAST 74F257, 74F257 A
Data Selectors/Multiplexers

74F257 Quad 2-Line To 1-Line Selector/Muiltiplexer, Non-Inverting

(3-State)
74F257A Quad 2-Line To 1-Line Selector/Multiplexer, Non-inverting
(3-State)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F257 4.3ns 12mA
74F257A 4.3ns 12mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

Vec

=5V+10%; TA =0°Cto +70°C

16-Pin Plastic DIP

N74F257N, N74F257AN

16-Pin Plastic SO

N74F257D, N74F257AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
[ PINS

74F(U.L) LOAD VALUE
DESCRIPTION HIGHLOW | HIGH/LOW
lon 1 Data inputs 1.011.0 20pA/0.6mA
S Common Select input 1.0/1.0 20pA/0.6mA
OF Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
Y-V, Data outputs 150/33 3.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

43




Philips Components FAST Products Product Specification

Data Selectors/Multiplexers FAST 74F257, 74F257A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
S 15 ™
E EEC 2 3 5 6 1110 14 13 1 EN
‘oa 2] io] 52 HENREEN -
1a[3] 14] loa loa'1a'ob'1b'oc! 1c! 0d M 2
T MUX .
Ya [4] 13] 1414 1—1s 3 ! v
lob[5] 2] v, 15—dJoE 5 ;
6
l1o[6] 7] lgc Y, % % Y o_
1
" ] o) i T 1] ; ’
GND [B] EIRA 4 7 9 12 1 2
TOP VIEW Vg =Pin 16 il
GND=Pin8
LOGIC DIAGRAM

: -1
Ve = Pin16 L 7 L 12
e d

GND = Pin 8 Ya \ Y
FUNCTION TABLE
INPUTS OUTPUT
OE | s b I Y
H X X X z
L H X L L
L H X H H
L L L X L
L L H X H
H = High voitage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off” state

January 8, 1990
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FAST 74F269

Document No. 853-0056

ECN No. ca778 Counter

Date of issue February 9, 1990

Status Product Specification 8-Bit Bidirectional Binary Counter

FAST Products TYPE TYPICAL f TYPICAL SUPPLY CURRENT

(TOTAL)
74F269 115MHz 95mA

FEATURES ORDERING INFORMATION

« Synchronous counting and COMMERCIAL RANGE
loading PACKAGES Voo = 5V£10%; T, =0°C 10 +70°C

+ Built-in look-ahead carry 24-Pin Plastic Slim Dip (300 mil) N74F269N
capability 24-Pin Plastic SOL N74F269D

« Count frequency 115 MHz typ
 Supply current 95mA typ

DESCRIPTION

The 74F269 is a fully synchronous 8-stage
Up/Down Counter featuring a preset capabil-
ity for programmable operation, carry look-
ahead for easy cascading and a U/D input to
control the direction of counting. All state
changes, whether in counting or p

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

loading, are initiated by the rising edge of the
clock.

PINS DESCRIPTION ,;’,:;ﬁ,l:_é‘ev Lg,‘g?,\,’fng

Py- P, Parallel Data inputs 1.0/1.0 20pA/0.6mA

PE Parallel Enable input (active Low) 1.01.0 20pA/0.6mA

ud Up/Down count control input 1.011.0 20pA/0.6mA

CEP Count Enable Parallel input (active Low) 1.0/1.0 20uA/0.6mA

- CET Count Enable Trickle input (active Low) 1.011.0 204A/0.6mA
CcP Clock input 1.0/1.0 20pA/0.6mA

TC Terminal Count output (active Low) 50/33 1.0mA/20mA

Q,-Q, Flip-flop outputs 50/33 1.0mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
» CTR Div 2858
— —_ M1[LOAD)]
o [ 2] PE 23222120 18 1716 15 -_Tb
°~i h L] oo
E PP Py P3P Py PP,y ":_ﬁ% * os
[4] 24 —qPE " ;"'wm
Ls} 1 —us —EP"“"
(el 12 —o ceP TC Jo—4 . - =
(] 13 —g cET . &3 ::: _’L
S R 9,0, G q,0,0,0,a, e ::: —-
» [16) I
o zlslnl’slsluljo :: 132 2
[11] [64) o
0 » (128) |0
CTa288 "
Tor W By e NI
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Counter FAST 74F269
LOGIC DIAGRAM
23 I 2 q,
Py DETAIL A [F
D N
Py 2] DETAILA | #. P o
!_' ] -— -’
\J g 4
P, 2L pETAILA | G,
r +—4
5
P 21 petaLa | Y
%
e
18 N Ly
p, — DETALA |
—24
8
Ps "—{ DETAILA | — P 0
2
e
S 9
P ° | DETALA | %
— =)
'é
{ o ) — 10
1 1 —0
Py i__gryuu ’—{>
_ 2
PE
P —J>o0—
- 1 Na.
ud [>o
= 2 S
=B E I ) I“
-
TOGGLE 1 _
_________ _L_ TC
P.,—F—— DETAIL A —:
| - o 8pei
I==t e aftof
| |
__________ p——
I~
Ve =pin19 PE cP
GND=pin 7
February 9, 1990
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Counter

FAST 74F269

MODE SELECT-FUNCTION TABLE

____INPUTS OUTPUTS | 5pERATING MODE
CP | UD | CEP| CET | PE | P Q, TC
T X X X | | L (a)
T X X X | h H (@ Parallel load
) h | | h X Countup | (a) | Countup
T | I I h X Count down | (a) Count down
T X h | h X q (a) .
t X X h h % q: H Hold (do nothing)
H = High voltage level
h = High voltage level one setup prior to the Low-to-High clock transition
L = Low voltage level
I = Low voltage level one setup prior to the Low-to-High clock transition
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition
(a) = TCisLow when CET is Low and the counter is at Terminal Count. The Terminal Count up is with all Qn
ouf

tputs High andTerminal Count Down is with all Q, outputs Low.

APPLICATION
cp >
ud >
PE ! >
[ LI LI [ L] LI
P. P‘ Pz P,P‘ P, P"’-, Py P, P, P:l P, Py Pg P, P° P‘ l’2 P: P, P’P. P, P° P‘ Pz l"3 I"4 PgPg P,
PE PE PE PE
ud ud up —up
P Tc b cp TC cr W cp TP
CEP ——|CEP CEP o—l o cep
_-Ecn—_--.._ G CET mum mum sumn s s CET mum mmm smm mm s CET am wmm mmm mmm jaun mem gus s sy
i l %0, 300 00 L %0 G99 90, %9,% 9909809 %9 490,052 !
I L TTTITTIr | LTTTTTT17T7 TTTTTTT [TTTTTT] I
Least significant 8-bit counter Most significant 8-bit counter
Figure 1
February 9, 1990
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O pro— FAST 74F280A, 74F280B
PN [ Parity Checker Generator

Date of issue March 19 1990

Status Product Specification 9-Bit Odd/Even Parity Generator/Checker
FAST Products TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY OTAL
FEATURES (TOTAL)
74F280A 6.5ns 26mA
- High impedance NPN base inputs
for reduced loading (20pA in Low 74F2808 5.5ns 26mA

and High states
9 ) ORDERING INFORMATION

» Buffered in alized o
load puts-one norm COMMERCIAL RANGE T INDUSTRIAL RANGE |
PACKAGES V.~ =5V+10% l Van =5V10%
» Word length easily expanded by cc cc
cascading TA=0°C to +70°C I TA=-40°C to +85°C
r - T‘Esmaﬁe:p:mre—'a-n T — 14-Pin Plastic DIP N74F280AN, N74F280BN 1 174F280BN
I available (-40°C to +85°C) for l 14-Pin Plastic SO N74F280AD, N74F280BD L - .I_7I4E.2.8(£D_ —
74F280B
e e el INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOADVALUE
DESCRIPTION PINS DESCRIPTION HIGI-:/LO\)N HIGH/LOW
The 74F280A is a 9-bit Parity Generator o Data inputs 1.0/0.033 20pA/20pA
Checker commonly used to detect errors in 08
high speed data transmission or data retreival | Zg . I Parity outputs 50/33 1.0mA/20mA

systems. Both Even ( Z) and Odd ( Zp) parity  NOTE:
outputs are available for generating and One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
checking even or odd parity on up to 9 bits.

Expansion to larger word sizes is accom- final stage. This expansion scheme allows an
The Even ( ;) parity output is High when an  plished by tying the Even ( ;) outputs ofupto  81-bit data word to be checked in less than
even number of data inputs (l,-l5) are High.  nine parallel devices to the data inputs of the 20 ns.
The Odd ( Z,) parity output is High when an

odd number of data inputs are High. The 74F2808B is a faster version of 74F280A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
8
1e M1 kY] - 2K
= = “ce 8 9 1011 1213 1 2 4 2
7 ] o te HEERREEN A
NC|[3 [12] 14 To 17 1213 14 15 16 17 18 1 e 5
s [4] 11] 13 12
zg [5] 12 3 | 5 6
1
g E L_&—l I IE Elo —
2
7 | 1 2
eno [7] 0 [ ”
TOP VIEW VCC =Pin 14

GND=Pin 7
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Philips Components FAST Products Product Specification

Parity Generator Checker FAST 74F280A, 74F280B

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55
Vi High-level input voltage 2.0
A Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -1 mA
lo Low-level output current 20 mA
X . Commercial range 0 70 °C
Ta Operating free-air temperature range
Industrial range -40 85 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

umITs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ' Max
High-level output voltage VCC = MIN, VIL = MAX +10% Vcc 25 v
VOH
VIH = MIN, 'OH = MAX iS%VCC 27 | 34 v
Low-level output voltage Vee = MIN, V, = MAX 0%V 035|050 | V
Vou
= = MAX Y .35 .
Input clamp voltage VlH MIN, |OL MA :tS/chc 0.3 0.50 \"
. =MIN, I, =1 73| -1, \"
Vik nput current at maximum input voltage Vee =MIN. 1y =1 03] 12
!i VCC =0.0vV, \!| =70V 100 HA
High-level input current Commercial
1 range V.. = MAX, V, =27V e e
H Industrial CcC 0 R 40- —pA-I - J
Low-level input current range - -
V.~=M =0.5V -
h IShort-circuitoutput current’ cc = MAX.V, =05 20 KA
= MAX -60 -150 A
'os__Isupply current total) Vee m
Ic Vee = MAX 26 35 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V.. = 5V, TA =25°C.
3. Not more than one outpulcs%ould be shorted at a time. For testing lgg: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, I,:,s tests should be performed last.
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Product Specification

Parity Generator Checker

FAST 74F280A, 74F2808B

AC ELECTRICAL CHARACTERISTICS

Waveform 1. Propagation Delay For
Inverting Outputs

LIMITS
N
TA= +25°C TA=0"C to TA=-40°C to
+70°C +85°C
Ve =5V Voo =5V £10% |V =5V £10% ||
SYMBOL PARAMETER TEST CONDITION C, = 50pF C_=50pF | C =50pF | NIT
R, =500Q R = 5000 R _=5000
Min | Typ | Max | Min Max ] Min Max |
t Propagation delay 50 ] 70090 | 50 | 100 |I ]
L -1 to Waveform 1,2 75 : : 7 ‘5 ns
PHL - lg®o % "E280A 5..10.0] 13.0 5 | 14 1
t Propagation delay 65| 86(105| 65 | 11.0 | 1
PLH Waveform 1,2 : ns
PHL TS 70 | 9.1{120| 60 13.0 I
t Propagation delay 40| 65| 9.0 35 10.0 3.0 11.0
PLH Waveform 1,2 I I ns
PHL :g- Iy to.EE - £2608 40 | 70|100]| 35 1.1 35 12.0 I
t ropagation delay 40| 65|90 | 35 10.0 30 11.0
PLH Waveform 1,2 ns
tonL lg- lgt0 2 40| 70100 35 110 1 3s 12.0 :
AC WAVEFORMS
l('p' lg VM VM

Waveform 2. Propagation Delay For
Non-Inverting Outputs

NOTE: For all waveforms, V,, = 1.5V.

TEST CIRCUIT AND WAVEFORMS

Vee o | tw | Yoo AMPO
i MERATE | Ry Ny
10% 10% ov
Vin Vour — L“‘ml.“') —‘l |""1uc(')
PULSE puT
GENERATOR - — l-—t“_"(t) I»— toulty
R AMP (V)
fr C. t POSITIVE so% %
I PULSE Vu Vu
= = = = = = 0% 4 10%
} tw | ov
VM =1.5V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
INPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate wol Y | YHL
Al TER f lue.
see AC CHARACTERISTICS for value 74F 30V IMHz | 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
March 19, 1990
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Document No. 853-0061

ECN No. 97377

Date of issue August 14, 1989
Status Product Specification
FAST Products

FEATURES

Fully synchronous operation
Select from two data sources

Buffered, negative edge triggered
clock

Provides the equivalent of function
capabilities of two separate MSI
functions (74F157 and 74F175)

DESCRIPTION

The 74F298 is a high speed Quad 2-
Input Multiplexer with storage.lt selects
4 bits of data from two sources (ports)
under the control of a common Select
input (S). The selected data is trans-
ferred to the 4-bit output register syn-
chronous with the High-to-Low transi-
tion of the clock (6R). The 4-bit register
is fully edge triggered. The data inputs
(I and 1) and Select input (S) must be
stable only one setup time prior to the
High-to-Low transition of the clock for
predictable operation.

PIN CONFIGURATION

FAST 74F298

Multiplexer

Quad 2-Input Multiplexer With Storage

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL
74F298 115MHz 30mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, = 0°C to +70°C
16-pin Plastic DIP N74F298N
16-pin Plastic SO N74F298D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F (U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
loa + lob » loe loa Data inputs 1.0/1.0 20pA/0A6mAﬂ
Las lipo b g Data inputs 1.0/1.0 20uA/0.6mA
S Select input 1.0/1.0 20uA/0.6mA |
= o) Clock input (active falling edge) 1.0/1.0 20;1A/0,6r{1§ |
Q,Q,,Q,Q, Data outputs 50/33 1.0mA/20mA |
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

o (1] 16] Voo
ha [2] [15] Qg
loa [3] 14] @,
lob [4] 13] @
bc E 12] Q4
ba (6] 7] cp
loa [7] 0] s

GND (3] 9] 1oc

TOP VIEW
L

10—|s
11—
Qa Qp Oy Ay

15 14 13 12
Vcc =pin 16
GND =pin 8

11 NL
0§,

— —
3 Ix1w 15
2 121D
4_ 14
1
2 13
5
] 12
p |12
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Multiplexer FAST 74F298
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Ve Supply voltage 45 5.0 5.5 v
Vi High-level input voltage 20 v
A Low-level input voitage 0.8 \"
Ik Input clamp current -18 mA
'ou High-level output current -1 mA
| oL Low-level output current 20 mA
Ta Operating free-air temperature range [] 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Vec =MN, 0%V 25 v
Vou High-level output voltage V, =MAX, lon="MAX
VIH =MIN iS%Vcc 27 34 "
Voo =M, 0%V 0.30 | 0.50 v
VOL Low-level output voltage VIL = MAX, lOL=-MAX
VIH =MIN 5%V, 0.30 | 0.50 \
cC
VIK Input clamp voltage vcc = MIN, lI = IIK -0.73] -1.2 v
I| Input current at maximum input voltage vcc = MAX, VI =7.0V 100 HA
'IH High-level input current Vcc = MAX, VI =27V 20 HA
IIL Low-level input current VCC = MAX, VI =0.5V 06 mA
los Short-circuitoutput current® Ve = MAX -60 -150 | mA
lecn 30 40 mA
lec Supply current (total) Ve = MAX
ICCL 32 40 mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vo = 5V, T, = 25°C.

3. Not more than one ompul%:ould be shorted at a time. For testing 'OS' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA= +25°C TA=0°C to +70°C
V°c=5v V°c=5Vi:10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max | Min Max
L J LB | LR |
'MAX Maximum clock frequency Waveform 1 110 115 105 MHz
S SR SN
t Propagation delay 40 55 75 4.0 9.0
PLH
e | CPoQ, Waveform 1 45| 65 85 45 95 | ™

August 14, 1989
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Document No. 853-0365
ECN No. 98989
Date of issue March 1, 1990
Status Product Specification
FAST Products

FEATURES

+ Common paraliel VO for reduced
pin count

+ Additional serial inputs and
outputs for expansion

+ Four operating modes: Shift left,
shift right, load and store

+ 3-state outputs for bus oriented
applications

FAST 74F299

8-Bit Universal Shift/Storage Register(3-State)
TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F299 115 MHz 58mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vo = 5V£10%; T, = 0°C to +70°C
20-Pin Plastic DIP N74F299N
20-Pin Plastic SOL N74F299D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
DESCRIPTION PINS DESCRIPTION HIGH/LOW HIGH/LOW
The 74F299 is an 8-bit universal shift / r - 'B'S— Serial data input for right shift 1.0/1.0 20uA/0.6mA
storage register with 3-state outputs. - - )
Four modes of operation are possible: L - gD-sg- Serial data_input for left shift 119 204A/0.6mA
Hold (store), shift left, shift right and Mode Select inputs 1.0/2.0 20pA/1.2mA
parallel load. The parallel load inputs cp Clock Pulse input (Active rising edge) 1.011.0 20pA/0.6mA
and flip-flop outputs are multiplexed to — Asynchronous Mastor Resetinout
reduce the total number of package MR (active Low) P 1.01.0 204A/0.6mA
pins. Additional outputs are provided for - - 011.0 0.6mA
flip-flops Q, and Q, to allow easy serial OF, OF, _|Output Enable input (active Low) 1071 20uA/0.6m
cascading. ‘A separate active-Low Mas- Q,.Q, Serial outputs 50/33 1.0mA/20mA
ter Reset is used to reset the register. o Multiplexed parallel data inputs or 35/1.0 70pA/0.6mA
The 74F299 contains eight edge-trig- " 3-state parallel outputs 150/40 3.0mA/24mA
gered D-type flip-flops and the inter-  NOTE:

stage logic necessary to perform syn-
chronous, shift left, shift right, parallel

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
— e e 2 N snce
ir B ==1i QE‘“
——1 e
) 1 oS, 08, 2 C1 12
] ll: :: L - - J Rl 1,40 - .
12 —Jcr 7 Vo — —
;:: ::. " =~ van ?_
e m=
Qg 1O, VO, O, 10,10, VOO0, 10, Q, L
ENRRREEEE e
8 7 13 6 14 S 15 4 16 17 —-——
1 Veg=Pin20 _L'_: 240 3l
|| GND = Pin 10 " var b,
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Register

FAST 74F299

DESCRIPTION (Continued)

load and hold operations. The type of
operation is determined by Sjand S,, as
shown in the Function Table. All flip-flop
outputs are brought out through 3-state
buffers to separate /0 pins that also
serve as data inputs in the parallel load
mode. Q, and Q, are also brought outon
other pins for expansion in serial shifting

on longer words. A Low signal on MR
overrides the Select and and CP input
and resets the flip-flops.

All other state changes are initiated by the
rising edge of the clock. Inputs can
change when the clock is in either state
provided only that the recommended set
up and hold times, relative to the rising

edge of clock are observed. A High signal
on either OE, or OF, disables the 3-state
buffers and puts the /O pins in the high
impedance state. In this condition the
shift, hold, load and reset operations can
still occur. The 3-state buffers are also
disabled by High signals on both S, and
S, in preparation for a parallel load opera-
tion.

LOGIC DIAGRAM
os:-z r .,_n
oE, 3 . | |
— o CP
1 D g ’y 18 vo, 1
s, Dosd> 0 I |
s, — Do 43> d — 1 I
¢ I |
- ahki | |
— o_a — Vo, |
7 I I
[ e 1 1
[5 %
] —49 cp | 1
] o _a 12 vos 1
> 1 1
= 7 1 |
{ | |
y—-d CP I I
= o RUIES
Rp |
5 | 3 1 |
[k L i
H o cP 1 |
— P @ :ILFLli o, |
| |
C — 1 |
LS, 1 ‘ I
| - 1o CP I . I
vo
D"o ¢ l : l
«J | |
I 1 I
[ ar
- 19 P 1 1
- o a 2o, |
+ I I
O T 1 1
| |
—q CP l 7 I
o_ ¢ Vo o
-— 1 Rp s I
B L7 L1 e,
2 D=
Voc-Plnm i’ ° \——J
GND=Pn10 MR —'¢°
March 1, 1990
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Register FAST 74F299

FUNCTION TABLE
INPUTS OPERATING MODE

OE |[MR|S,|S,|cP

L L X X X | Asynchronous Reset; Q,;-Q,=Low

L H H H T | Parallel load ; 110, - Q, (/O, outputs disabled)

L[ H [ L] H]| 1 Istignt;os, 50, ooy et 1

B Il TS N

H L L X | Hold
H X X X X Outputs in High Z

H = High voltage level
L = Low voltage level

X =

Don't care

T = Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VCc Supply voltage -0.51t0 +7.0 "
Vin Input voltage -05t0 +7.0 '

IN Input current -30 to +5 mA
Vour Voltage applied to output in High output state 0510 +V, \"
Q,, Q.
lout Current applied to output in Low output state o7 40 mA
o, 48 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VCC Supply voltage 45 5.0 55 \"
Vi High-level input voltage 2.0 v
Ve Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
) QO' 07 -1 mA
lon High-level output current
|/On 3 mA
o Low-level output current % % 2 mA
IIOn 24 mA
Ta Operating free-air temperature range 0 70 °C
March 1, 1990
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Document No. 853-0367

ECN No. 98987

Date of issue March 1, 1990

FAST 74F323

Register

8-Bit Universal Shift/Storage Register With Synchronous

Status Product Specification Reset and Common /O pins (3-State)
FAST Products
TYPE TYPICAL 'qu TYPICAL SUPPLY CURRENT
(TOTAL)

FEATURES 74F323 115 MHz 55mA
- Common parallel VO for reduced

pin count ORDERING INFORMATION
- Additional serlal inputs and COMMERCIAL RANGE

outputs for expansion PACKAGES Vg = 5V£10%; Ty = 0°C to +70°C
« Four operating modes: Shift left, 20-Pin Plastic DIP N74F323N

shift right, load and store 20-Pin Plastic SOL N74F323D

3-state outputs for bus oriented
applications

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

T4F(U.L) LOAD VALUE

DESCRIPTION PINS DESCRIPTION HIGHLOW | HIGH/LOW

DS, Serial data input for right shift 1.0/1.0 20pA/0.6mA
The 74F323 is an 8-bit universal shift /stor- r- —l —— - oa |T\pu rogn e ‘I (nde
age register with 3-state outputs.lts function DS, Serial data input for left shift 1.0/1.0 20pA/0.6mA
is similar to the 74F299 with the exception of L S, .S, Mode select inputs 1.0/2.0 20pA/1.2m
aymabiomaiie Dacot Danallol lood i oiibe oo d B NN -
SYNCNToNOUS N&set. rarand 10ad INputs ana CcP Ciock Puise input (Active rising edge) 1.0/1.0 20UA/0.6mA
flip-flop outputs are multiplexed to minimize == - -
pin counts. Separate serial inputs and out- SR Synchronous rjiesat mpfn (active Low) 1.0/1.0 20pA/0.6mA
puts are provided for flip-flops Q, and Q, to OE, OE, Output enable input (active Low) 1.0/1.0 20pA/0.6mA
allow easy serial cascading. Four modes of Q, .Q, Serial outputs 50/33 20pA/20mA
operation are possible: Hold (store), shiftleft, Multiplexed parallel data inputs or 351.0 7OpA/0.6mA
shift right and parallel load. 110,

3-state parallel outputs 150/40 3.0mA/24mA

The 74F323 contains eight edge-triggered ~ NOTE:

D-type flip-flops and the interstage logic

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 Na shos
3N Eimn
o [ F====" = por]
6‘5‘0 E I 1" 1» l —'-’——‘un'-. ‘A
O—E1 E ' . : I-l J : 1 s, © s
uo‘ E ::: ; L-———J :‘:‘" :»—-"'
vo, 3] s -, l_!t_‘: Lo =+
31— og, v 6,13
vo, E Qq 1O, 10, 10, 10,10, VO 10,10, Q, “:"’_
w0, [ TTTIIL11] o
Qg E 8 7 13 6 14 5 15 4 16 -‘—.4-0—
SR [9] 2]
Vo = Pin 20 w7 7.
GND E egg.P:w 1_1; z:‘" :-’— “
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FAST 74F323

necessary to perform synchronous reset, shift
left, shift right, parallel load and hold opera-
tions. The type of operations is determined by
S,and 8,, as shown in the Function Table. All
flip-flop outputs are brought out through 3-
state buffers to separate 1/0 pins that also
serve as data inputs in the parallel load mode.
Q, and Q, are also brought out on other pins

for expansion in serial shifting of longer words.
A Low signal on SR overrides the Selectinputs
and allows the flip-flops to be reset by the next
rising edge of clock. All other state changes
are initiated by the rising edge of the clock.
Inputs can change when the clock is in either
state provided only that the recommended set
up and hold times, relative to the rising edge of

clock are observed. A high signal on either
OE, or OE disables the 3-state buffers and
puts the I/O pins in the high impedance state.
In this condition the shift, hold, load and reset
operations can still occur. The 3-state buffers
are also disabled by High signals on both S
and S, in preparation for a parallel load opera-
tion.

LOGIC DIAGRAM
L]
18
G -~
OF, _2 7
S PP | 1] 1
og, 2 + —d cp
_FD_I_L/ D a I-oillOy I
s, 2 Dotd> — I I
s ol o
— 9 r [t I |
SR L y—d cp I . I
] D Q _vo.l
| |
i= i 1
= e 1, 1
] D a — 05 |
= 1
i |
[ t
- —d cp | 1
— b o »Lréuo‘:
In 1 !
,r__ :
L —o CP I l
= o oSl
| 1
s 1 1
5 . I I
cp
_l: p @ 1: Swo, :
= 1
= I 1
t —d cP
D a ! 13 vo !
— &p a1
| |
= 3 i
(= ]
r—a CP I '
— p © l'._._luo, 1
Es:, 1 . ay 1
c» ~“—>o :—J
Vcc-PInzo
GND = Pin 10
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FAST Products Product Specilfication
Register FAST 74F323
FUNCTION TABLE
INPUTS OPERATING MODE
OF [SR[S, s, |cP
L L X X 1 Synchronous Reset; Q;-Q,=Low
L H | HIHI T Ppaalelload; 10, - Q,
L 8 L &8 & & § N &8 N N &8 8 N §N § §N |
L |H | L | H]| 1 Ishirght;Ds,—Q,Q,—Q,, et -1
| |
L |H|H| L[| 1T gsniiet;0s,50Q,0Q,-Qq,st _:
8 &5 5 5§ N ¥ 5§ §F 5§ 5 § ¥ | L& B N ]
H L L X Hold
H X X X X Outputs disabled (3-state)

H = High voltage level
L = Low voitage level
NC = Nochange

X = Dont

care

T = Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL| PARAMETER RATING UNIT
Vcc Supply voltage -0.5t0 +7.0 \
Vin Input voltage -05t0 +7.0 Vv
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05to0 +6.5 Vv

Q,Q

lout Current applied to output in Low output state o7 40 mA
I/On 48 mA

Ta Operating free-air temperature range Oto +70 °C

TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 50 55 \"
Vi High-level input voltage 20 Vv
Ve Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
Q, R mA
lon High-level output current o O 1
I/On 3 mA
loL Low-level output current Q0‘ Q7 20 mA
I/On 24 mA
TA Operating free-air temperature range 0 70 °C
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Document No. 853-0042
ECN No. 98496
Date of issue January 8, 1990
Status Product Spedification
FAST Products

FEATURES

- High impedance NPN base inputs
for reduced loading (20p.A in High
and Low states)

+ High speed
+ Bus oriented
 3-state buffer outputs sink 64mA

FAST 74F365, 74F366
74F367, 74F368
Buffers/Drivers

'F365, 'F367 Hex Buffer/Driver (3-State)
‘F366, 'F368 Hex Inverter Buffer/Driver (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F365, 74F367 5.0ns 36mA
74F366, 74F368 5.0ns 33mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES oc = 5VE10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F365N, N74F366N, N74F367N, N74F368N
16-Pin Plastic SO N74F365D, N74F366D, N74F367D, N74F368D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HlGl'sILO\)N HIGH/LOW
lols Data inputs 1.0/0.033 20uA/20pA
OF,OF, Output enable inputs (active Low) 1.0/0.033 20pA/20pA
Yo Vs Yo V5 | Data outputs 750/106.7 15mA/64mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘'F365 ‘'F365 'F365
oEg 1] [16] Vee 2.4 6101214 T
1o Z 7] o4 HEEEE £|_|_|="
YOE E |5 |°|1 |2 |3 |‘ '5 \ r .
14 [4 13 1—q0Eg I >V
1 l: :l Ys 15— ok, .| s
I
= 2] 4 YoY1YpY3Y4Ys L. 7
ar o . TTTT] S
Y27 10] I3 35791113 12| |
GND [3 5] Ya w | .
Vcc-PIlHS
TOP VIEW K ons
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Philips Components FAST Products

Product Specification

Buffers/Drivers

FAST 74F365, 74F366, 74F367,74F368

AC ELECTRICAL CHARACTERISTICS

L
-J

Waveform 3. 3-State Output Enable Time To High Level
And Output Disable Time From High Level

NOTE: For all waveforms,VM

Waveform 4. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

=1.5V

LIMITS
TA =+25°C TA =0°C to +70°C
SYMBOL PARAMETER TEST CONDITION i VOS =Svao UNIT
C, =50pF L = 50pF
RL =500Q RL =500Q
Min Typ Max Min Max
torn Propagation delay 'F366, W 3.0 5.0 6.5 3.0 75
. g aveform 1 ns
tonL oY, F368 20 3.0 50 1.5 55
::LH rr(:opaYgahon delay Eggg Waveform 2 g: 45 6.5 20 7.2 ns
HL n> 'n . N S S S S -
o Output Enable time 'F365, Waveform 3 25 40 6.5 25 75 ns
toz to High or Low level 'F366 Waveform 4 2.5 5.0 8.0 2.5 8.5
- -8 _J§ X R _N-§ N -F R _ N ¥ § § §F ]
o Output Enable time 'F367, Waveform 3 3.0 55 75 3.0 85 ns
toz to High or Low level ‘F368 Waveform 4 3.0 6.5 85 3.0 9.0
tonz Output pisable time Waveform 3 20 45 65 20 7.0 ns
torz from High or Low level Waveform 4 20 40 6.5 20 70
AC WAVEFORMS
L}
Y
Waveform 2. For Non-Inverting Outputs
OE Vu Vu
tpz toz
Yo, Vu
n Y oLs0.3V

TEST CIRCUIT AND WAVEFORMS

Voo

I

Test Circult For 3-State Outputs
SWITCH POSITION
TEST SWITCH

'PLZ'L'PZL closed
All other

DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value.

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

RT =

open

pulse generators.

proon ty ANP (V)
10% 10% ov
— toe @) L‘l &)
e q fme
POSITIVE o sox o
PULSE Vu Vu
10% A 10%
L tw 1 ov
V=158V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate wol Y | Yl
74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns

Termination resistance should be equal to ZOUT of
January 8, 1990
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Document No. 853-0369
ECN No. 98488
Date of issue January 8, 1930
Status Product Specification
FAST Products
FEATURES
+ 8-bit transparent latch-'F373
- 8-bit positive edge triggered

register-'F374

3-State Outputs glitch free during
power-up and power-down

Common 3-state Output register

Independent register and 3-state
buffer operation

DESCRIPTION

The 74F373 is an octal transparent latch
coupled to eight 3-State output devices.
The two sections of the device are con-
trolled independently by Enable (E) and
Output Enable (OE) control gates.

The data on the D inputs is transferred to
the latch outputs when the Enable (E)
input is High. The latch remains transpar-
ent to the data input while E is High, and
stores the data that is present one set-up
time before the High-to-Low enable transi-
tion.

The 3-State output buffers are designedto
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active Low Output Enable (OE) controls
all eight 3-State buffers independent of
the latch operation. When OE is Low, the
latched or transparent data appears at the
outputs.

When OE is High, the outputs are in high
impedance “off” state, which means they
will neither drive nor load the bus.

The 'F374 is an 8-bit, edge triggered reg-
ister coupled to eight 3-State output buff-
ers. The two sections of the device are
controlled independently by the clock

FAST 74F373., 74F374

Latch/Flip-Flop

74F373 Octal Transparent Latch (3-State)

74F374 Octal D Flip-Flop (3-State)

-—— o oy L L
r TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
1 DELAY (TOTAL)

L J4F373 _|_ 45ns
— 5 £ ¥ 5 8 8 & B _ N _ 8 B B B N R B B _§ |}

e —
Ir TYPE

—— -
TYPICAL f,,«

35mA

(TOTAL)

I 74F374 165MHz 55mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

Voc =5Vi10%; TA =0°Cto +70°C

20-Pin Plastic DIP

N74F373N, N74F374N

20-Pin Plastic SOL

N74F373D, N74F374D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
DO - D., Data inputs 1.0/1.0 20pA/0.6mA
E (F373) Enable input (active High) 1.0/1.0 20uA/0.6mA
OF Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
CP ('F374) Clock Pulse input (active rising edge) 1.0/1.0 20uA/0.6mA
Q,-Q, 3-State outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20A in the High state and 0.6mA in the Low state.

(CP) and Output Enable (OE) control
gates.

The register is fully edge triggered. The
state of each D input, one set-up time
before the Low-to-High clock transition is
transferred to the corresponding flip-
flop’s Q output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,

61

MOS memories, or MOS microproces-
sors.

The active Low Output Enable (OE) con-
trols all eight 3-State buffers independent
of the register operation. When OE is
Low, the data in the register appears at
the outputs. When OE is High, the out-
puts are in high impedance “off” state,
which means they will neither drive nor
load the bus.

——1
e wd
i s & B 2 2 N R B _ 2 _ 0 _B R J

|~ TYPICAL SUPPLY CURRENT . |

-J



o v FAST 74F378
e Flip-Flop

Date of issue October 5, 1989

Status Product Specification
FAST Products Hex D Flip-Flop With Enable
3 I —— TYPICAL f TYPICAL SUPPLY CURRENT
L —. &bl high:speed paraiiel register ] TYPE MAX (TOTAL)
* Positive edge-triggered D-type 74F378 100MHz 35mA
inputs
« Fully buffered common Clock and
Enable inputs
« Input clamp diodes limit high ORDERING INFORMATION
speed termination effects PACKAGES COMMERCIAL RANGE
« Fully TTL and CMOS compatible Vo =5V210%; T, =0°C o +70°C
16-Pin Plastic DIP N74F378N
DESCRIPTION 16-Pin Plastic SO N74F378D

The 74F378 has six edge-triggered D-
type flip-flops with individual D inputs and INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Q outputs. The common buffered Clock 74F(U.L) LOADVALUE

(CP) input loads all flip-flops simultane- PINS DESCRIPTION HIGHLOW | HIGH/LOW
ously when the Enable (E) input is Low. | D,-Dg Data inputs 1.01,0 20uA/0.6mA
The register is fully edge-triggered. The cP Clock Pulse input (active rising edge) 1010 204A/0.6mA
state of each D input, one setup time | E Enable input (active Low) 1.011,0 20pA/0.6mA
before the Low-to-High clock transition is Q,-Q Data outputs 50/33 1.0mA/20mA

transferred to the corresponding flip-flop's

. NOTE:
sQe:::gF;:‘r:‘JS:DEr ;:F::‘QT_:? kt): :t‘:t:z";x One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state.

transition for predictable operation.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
t O] 18] Voo 3 4 6 11 13 14 RIN P9
Qg [Z] 15] Qs I I I l l ’ ’—)1(‘2
Do [3] [1a) Ds Do Dy D2 D3 D4 Ds s . | r~ )
o1 3] 73] D4 9 —]cp —] —
oy [3] BEN 1 E 4 5
oz [g] i1] 03 Q O 0 Q3 Q4 Qs L. ?
o2 7 ol s BB T =
GND [8 0] cp 2 5 7 10 12 15 13 12
TOP VIEW 14 15
Voc-PIn18
GND = Pin 8
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Document No. 853-1310
ECN No. 08498
Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES

Edge-triggered output register
- Typical access time of 19.5ns

« Optimize for register stack
operation

3-state outputs
« 18-pin package

DESCRIPTION

The 74F410 is a register oriented high
speed 64-bit Read/Write Memory organ-
ized as 16-words by 4-bits. An edge-trig-
gered 4-bit output register allows new
input datato be written while previous data
is held. 3-state outputs are provided for
maximum versatility. The 74F410 is fully
compatible with all TTL families.

PIN CONFIGURATION

FAST 74F410

Register Stack-16X4 RAM
3-State Output Register

TYPE TYPICAL ACCESS TIME TYPICAL SUPPLY CURRENT
(TOTAL)
74F410 19.5ns 45mA
ORDERING INFORMATION
i COMMERCIAL RANGE
PACKAGES Ve = 5VE10%; T, =0°C 10 +70°C
18-Pin Plastic DIP (300 mil wide) N74F410N

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ,;’I:;ﬁ,li'gev ngfé\lf
Ao - A3 Address inputs 1.0/1.0 20pA/0.6mA
D,-D, | Datainputs 1.0/1.0 20uA/0.6mA

3 Chip Select input (active Low) 1.0/2.0 20pA/1.2mA
OE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
WE Write Enable input (active Low) 1.0/1.0 20uA/0.6mA
cpP Clock Pulse input (active rising edge) 1.0/20 20pA/1.2mA
Qo - (.'.’t3 Data outputs 150/40 3.0mA/24mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

18] vee
],
16] 9
15] Oy
14] @4
13] 0,
12] @,
il o,

10[ Q4

TOP VIEW

2 —WE

8 —ofOE

9,2, 9,0,

1111

16 14 12 10

Veg = Pin 18
GND =Pin 9

® 'q ..l; Im
[

EN3

-

7 | 16

A —
| 14

12

A1,2D

- g
'-‘tulm[
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FAST Products

Product Specification

Register Stack-16 X 4 RAM

3-State Output Register

FAST 74F410

FUNCTIONAL DESCRIPTION

Write Operation--- When the three con-
trol inputs, Write Enable (WE), Chip Se-
lect (CS), and Clock (CP), are Low the in-
formation on the data inputs (D,-D,) is
written into the memory location selected
by the address inputs (A,-A,). If the input
data changes while WE,%_S? and CP are

Low, the contents of the selected memory
location follow these changes, provided
setup and hold time criteria are met.

Read Operation--- When CS is Low, WE
is High, and CP goes from Low-to-High,
the contents of the memory location se-
lected by the address inputs (A -A,) are
edge-triggered into the Output Register.

When WE is Low, €S is Low, and CP
goes from Low-to-High, the data at the
Data inputs is edge-triggered into the
Output Register. The OE input controls
the output buffers. When OE is High the
four outputs (Q,-Q,) are in a high imped-
ance or OFF-state; when OE is Low, the
outputs are determined by the state of the
Output Register.

LOGIC DIAGRAM
&g
A, 3]
A, 4]
1 ADDRESS | RAM
A, -3 | becope
2
A, _6 |
PYRL
p
b. 15 —F 16 g,
! b 14
13 __F____ [y
D, —— DATA ‘ REGISTER '
11 INPUTS 12 Q
Dy —mMmMmMm ]
10
WE
Ts 1 — L—E’ >o_.___
cp _1
Veg=Pin18
GND = Pin9

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage -0.5t0 +7.0 \"
Vin Input voltage -05t0+7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05t +Vcc Vv
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65to +150 °C

January 8, 1990
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Document No. 853-0373
ECN No. 97675
Date of issue September 20, 1989
Status Product Specification
FAST Products

FEATURES

- 8-Bit bidirectional register with bus-
oriented Input-output

Independent serial input-output to
register

Register bus comparator with ‘equal
to', ‘greater than' and 'less than'
outputs

Cascadable in groups of 8-bits
Open collector comparator outputs
for AND-wired expansion

Two's complement or magnitude
compare

DESCRIPTION

The 74F524 is an 8-bit bidirectional register with
parallel input and output plus serial input and
output progressing from LSB to MSB. All data
inputs, serial and parallel, are loaded by the
rising edge of the clock. The device functions
are controlled by two control lines (S S ,) 0
execute shift, load, hold and read out. An 8 bit
comparator examines the data stored in the
registers and on the data bus. Three true-High,
open collector outputs representing 'register
equal to bus', 'register greater than bus' and
‘register less than bus' are provided. These out-
puts can be disabled to the OFF state by the use
of Status Enable (SE). A mode control has also
been provided to allow Two's Complement as
well as magnitude compare. Linking inputs are
provided for expansion to longer words.

FAST 74F524

Comparator

8-Bit Register Comparator (Open Collector+3-State)

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F524 65MHz 110mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, =0°C 1o +70°C
20-Pin Plastic DIP N74F524N
20-Pin Plastic SOL' N74F524D

NOTE:

1.Thermal mounting techniques are recommended.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
/On Parallel data inputs 35/1.0 700A/0.6mA
Sy Sy Mode select inputs 1.011.0 20pA/0.6mA
crsl Status priority or serial data input 1.0/1.0 20pA/0.6mA
CcP Clock pulse input (active rising edge) 1.01.0 20pA/0.6mA
SE Status enable input (active Low) 1.0/1.0 20pA/0.6mA
M Compare mode select input 1.0/1.0 20pA/0.6mA
110 3-state parallel data outputs 150/40 3.0mA/24mA
n SN D NN SR NN BN SN G B N S G G B S S . .
Cc/SO Slatus pnonly or senal data output 50/33 1 OmNZOmA j
L B} LN B} _—
LT Reglster less !han bus output 0oC/33 OC/20mA
EQ Register equal to bus output 0OC/33 OC/20mA
GT Register greater than bus output OC/33 OC/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

OC=0pen Collector

6
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Document No. 853-1274
ECN No. 98905
Date of issue Febnruary 23, 1990
Status Product Specification
FAST Products

DESCRIPTION

The 74F539 contains two independent
decoders. Each accepts two address (A -
A,) input signals and decodes them to se-
lect one of four mutually exclusive outputs.
A Polarity control (P) input determines
whetherthe outputs are active Low (P=H)or
active High (P=L). An active-Low Enable
(E) is available for data demultiplexing. Data
is routed to the selected output in non-in-

FAST

/4F539

Dual 1-Of-4 Decoder (3-state)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F539 75ns 40mA
ORDERING INFORMATION
X COMMERCIAL RANGE
PACKAGES Ve = 5V410%; T, =0°C 10 +70°C

20-Pin Plastic DIP N74F539N
20-Pin Plastic SOL N74F539D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

verted or inverted form in the active-Low 74F(U.L) LOAD VALUE
mode or inverted form in the active-High PINS DESCRIPTION HIGH/LOW HIGH/LOW
mode.A High signal on the Output Enable -
(OE,) input forces the 3-state outputs tothe Ava* Pra Decoder A Address inputs 1.011.0 204A/0.6mA
high impedance state. Ay Ay Decoder B Address inputs 1.01.0 20pA/0.6mA
Ea, Eb Enable inputs (active Low) 1.0/1.0 20pA/0.6mA
ﬁa, ﬁﬁb Output enable inputs (active Low) 1.011.0 20pA/0.6mA
PPy Polarity control inputs 1.01.0 20pA/0.6mA
QOa - Q3a Decoder A Data outputs 150/40 3.0mA/24mA
Q- Qg Decoder B Data outputs 150/40 3.0mA/24mA
NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
6 717 18 DMUX
4
{ ' u 5 :4 04 v | 3
y
13 — P, Ao-AhAu,Aw 17 N 14 v __i
15— E, —0 0 o4 1
18 G3~ S8V I
14— OE, 1 3 19
s 1o, 16 N 34V I—
16 —q E’ 13
5 —qoE, a— 12
0084505000z 1a_ 12
[T L D
12119 83 2119 7 )
15 N
TOP VIEW Vgg =Pin20
GND = Pin 10
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FAST Products Product Specification

Decoder FAST 74F539
LOGIC DIAGRAM n
L L]
11
7hsl
A1n--’|—|D°T°>
6
Aon 7l
= 15,16
B, ——d> I f E
P 13,4 N °
" |l 4L JL 1L
— 14,5
o 0 > [i [i [1
\12,3 111,2 |9,1 8,19
Vcc = pin 20 Qon Qi Qzn Qsp
GND = pin 10
FUNCTION TABLE
INPUTS ouTPUTS OPERATING MODE
En -En Aln Aon OOn Qm an Qan
H X X X|Z Z 2Z Z |Highimpedance
L H X X Qn=P Disable
L L L L|H L L L
L L L H|L H L L . .
L L H LIL L H L Active High output
L L HHIL L L H (P=L)
L L L L|jL H H H
L L L HIH L H H |actveLow output
L L H L{H H L H (P=H)
L L H HIH H H L
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance "off “state.
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Document No. 853-0068
ECN No. 98494
Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES

High impedance NPN base inputs
for reduced loading (20p.A in High
and Low states)
< Low power, light bus loading
» Functional similar to the 'F240 and
'F241
Provides ideal Iinterface and
increases fan-out of MOS Micro-
processors
Efficient pinout to facilitate PC
board layout
» Octal bus interface
« 3-State buffer outputs sink 64mA
» 15mA source current

.

DESCRIPTION

The 74F540 and 74F541 are octal buffers
that are ideal for driving bus lines or buffer
memory address registers. The outputs
are capable of sinking 64mA and sourcing
up to 15mA, producing very good capaci-
tive drive characteristics. The devices
feature input and outputs on opposite
sides of the package to facilitate printed
circuit board layout.

PIN CONFIGURATION
74F540

FAST 74F540, 74F541

Buffers

74F540 Octal Inverter Buffer (3-State)

74F541 Octal Buffer (3-State)

PACKAGES

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F540 3.5ns 58mA
74F541 5.5ns 55mA
ORDERING INFORMATION
COMMERCIAL RANGE

Vcc =5V+10%; TA =0°C to +70°C

20-Pin Plastic DIP

N74F540N, N74F541N

20-Pin Plastic SOL

N74F540D, N74F541D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

oescrprion o | “nmon
[N Data inputs 1.0/0.033 20pA/20pA
OE, OF, | 3-state output enable inputs (active Low) | 1.0/0.033 20pA/20pA
Yo Yy Data outputs (‘F541) 750/106.7 15mA/64mA
Yy Y, Data outputs (‘F540) 750/106.7 15mA/64mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL

74F540

23 4 5 6789
EEEEEEE

Tolylalalalglgly
1—4OEo

19 —jOE,

Yo Y1 Y2 Y3 Y Y5 Ye V7

TTTTTTTT

1817 16 151413 12 11

Vcc-PInZ)
GND = Pin 10

LOGIC SYMBOL(IEEE/IEC)
74F540
1
" EN
r

2} > vhp=®
3] N4
L 16
L LN
(. 1
- X
s ] 12
s | o
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Philips Components FAST Products

Product Specification

Buffers FAST 74F540, 74F541
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = +25°C TA =0°C to +70°C
V..=5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
torn Propagation delay 3.0 45 6.5 25 75
|10V Wavslorm 1 15 | 25 45 | 15 | 50 ns
tog | Output Enable time Waveform 3 x i - k- £ B R B R |
o to High or Low level 74F540 Waveform 4 4£ — -75- - is— —4—0 — —1°£ - — - J
oz Output Disable time Waveform 3 20 40 6.0 20 6.5 ns
toa from High or Low level Waveform 4 2.0 40 55 20 6.0
o Propagation delay 25 5.0 6.5 25 7.0
R INA Wavelorm 2 35 6.0 70 30 75 ns
tozy | Output Enable time 74F541 | Waveform 6 30 5.5 7.0 30 7.5 ns
oz | to High or Low level Waveform 7 30 6.5 85 3.0 9.5
thzq | Output Disable time Waveform 6 20 40 7.0 20 75 ns
ton from High or Low level Waveform 7 20 40 7.0 20 75
AC WAVEFORMS
Il‘\
Yn
Waveform 1. For Pmﬁ:gagg‘nobehy Data to Waveform 2. For p""l":?fgg‘ﬂio'uy Datato
OEn Vu Vu
tpn oz
Yo ,vn Vu Vo +0.3V
-r
Waveform 4. 3-State Enabie Time To L.
Wav-lo::d 3. 3-State mﬂs;:b: .J.."“J J: alg:n' Level L:::Iom wam Dle Th L: wo L.m
NOTE: For all waveforms, V,, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
tw 4 AMP (V)
NEGATIVE Va
0% ov
= = = = = = ‘vu.(‘ ) L—'M ®,)
Test Circuit For 3-State Outputs .m‘ o) —1 f"‘"* )
SWITCH POSITION 0% ANP (V)
TEST SWITCH Poee T \BL
oz closed tw
ton closed M= 1.5V
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; sece AC CHARACTERISTICS for value. FAMILY
C,_ = Load capaditance includes jig and probe capacitance; see AC Amplitude | Rep.Rate | t, |ty |ty
CHARACTERISTICS for value. 74F a.ov 1MHz | 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of pulse
generators.
January 8, 1990
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Document No. 853-0874

ECN No. 99525

Date of issue May 2, 1990

Status Product Specification
FAST Products

FEATURES

- Combines 74F245 and 74F373 type
functions in one chip

8-bit octal transceiver with D-type
latch

'F543 Non-inverting

'F544 Inverting

Back-to-back registers for storage
Separate controls for data flow in
each direction

A outputs sink 24mA and source
3mA

B outputs sink 64mA and source
15mA

300 mil wide 24-pin Slim DIP
package

3-state outputs for bus-orientated
applications

DESCRIPTION
The 74F543 and 74F544 Octal Regis-

tered Transceivers contain two sets of D-
type latches for temporary storage of data
flowing in either direction. Separate Latch
Enable (LEAB, LEBA) and Output Enable
(OEAB, OEBA) inputs are provided for
each register to permit independent con-
trol of inputting and outputting in either
direction of data flow.While the 'F543 has
non-inverting data path, the ‘F544 inverts
data in both directions. The A outputs are
guaranteed to sink 24mA while the B out-
puts are rated for 64mA.

FUNCTIONAL DESCRIPTION

The 'F543 and 'F544 contain two sets of eight
D-type latches, with separate input and con-
trols for each set. For data flow from A to B, for
example, the A-to-B Enable (EAB) input must
be Low in order to enter data from A _-A_ or

take data from BO-B7. as indicated in the

FAST 74F543, 74F544

Transceivers

74F543 Octal Registered Transceiver, Non-Inverting (3-State)
74F544 Octal Registered Transceiver, Inverting (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F543 6.0ns 80mA
74F544 6.5ns 95mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V410%; T, = 0°C 0 +70°C
24-Pin Plastic Slim DIP (300mil) N74F543N, N74F544N
24-Pin Plastic SOL N74F543D, N74F544D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HIGHLOW | MIGHILOW

Ao - A., Port A, 3-state inputs 3.5/1.0 70pA/0.6mA
B, - B, [Port B, 3-state inputs 35/1.0 70pA/0.6mA
OEAB |A-to-B Output Enable input (Active Low) 1.0/1.0 20pA/0.6mA
'F543 | OEBA [B-to-A Output Enable input (Active Low) 1.0/1.0 20uA/0.6mA
F544 EAB |A-to-B Enable input (Active Low) 1.0/2.0 20pA/1.2mA
EBA [B-to-A Enable input (Active Low) 1.0/2.0 20pA/1.2mA
LEAB {A-to-B Latch Enable input (Active Low) 1.0/1.0 204A/0.6mA
LEBA [B-to-A Latch Enable input (Active Low) 1.0/1.0 20pA/0.6mA
543 A0 - A7 Port A, 3-state outputs 150/40 3.0mA/24mA
Bo - B7 Port B, 3-state outputs 750/106.7 15mA/64mA
544 l_\o - f\] Port i 3-state outputs 150/40 3.0mA/24mA
BO - B7 Port B, 3-state outputs 750/106.7 15mA/64mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20yA in the High state and 0.6mA in the Low state.

Function Table. With EAB Low, a Low signal
on the A-to-B Latch Enable (LEAB) input
makes the A-to-B latches transparent; a sub-
sequent Low-to High transition of the TEAB
signal puts the A latches in the storage mode
and their outputs no longer change with the A

70

inputs. With EAB and OEAB both Low, the 3-
state B output buffers are active and display
the data present at the outputs of the A
latches.

Control of data flow from B to A is similar,
but using the EBA, LEBA, and OEBA inputs.



Philips Components

FAST Products

Product Specification

FUNCTION TABLE for 'F543 and 'F544

Bus Transceivers FAST 74F543, 74F544
PIN CONFIGURATION LOGIC SYMBOL LOE!C_SY_MEOHIE.EEIE_C)_‘ ———
'F543 F543 r 'F543 -:
EE :si 3 4567 8910 : %m— :
OEBA A =
9 B | s R .
k -' 1 . L] I 08 I
L] o & : : EAB OEAR fo— 13 l '—T:?’—.glf l
A ] " —q 5::- oesA — 2 g mapgy
~ B 1 —LEsA I 7 = 1
: ) : .' .1 5 .’ .‘ .. .l .1 = % ? :
EAB LEAB 2212 19 1817 16 15 . “
p = 1 e I I
Voo =Pin24 i e T i
TOP VIEW GND = Pin 12 I '
1 1
PIN CONFIGURATION LOGIC SYMBOL JOGIC SYMBOL(IEEE/IEC) I
'F544 ‘F544 | 'F544 1
d 34 5678 910 : '._5:- :
=G = ittt T !
% 3] & Ro Ay R Ay AL A A A, I :——b: I
&~ 4 L —d
<G 2 i ol R o !
N 5 14 —of LEAB OEBA b— . n
% & & 1 —OlLEBA I ._lf g I
5 O by 8,8, 88,8, 8,88, I :’—' I
& [ ) I . . 1
5 2 PIEITELY . S
& fi] teas 222120 19 1817 16 15 1 -1 N 1
=B I .= Su I
ToP VIEW Voo =Pin24 1 "—r: =T » 1
GND = Pin 12 i i
| |
| |
1 |
1 |
| 1
1 1
| |
|

INPUTS OUTPUTS STATUS

OEXX | EXX | TEXX | DATA | 'F543 | 'F544

H X X X Y4 z Disabled

X H X X 4 4 Disabled

L ) L h z z "

L Iy L ) z z Disabled + Latch

L L T h H L .

L L 1 | L H Latch + Display

L L L H H L

L L L L L H Transparent

L L H X NC NC | Hold

H= High voltage level
L= Low voltage level

r
I
I
I
|
i
i
1
|
I
I
I
i

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA)
1 = Low state must be present one setup time before the Low-to -High transition of LEXX or EXX (XX=AB or BA)
T =Low-to-High transition of LEXX or EXX (XX=AB or BA)

X=Don't care
NC=No change
Z =High impedance “off" state

April 9, 1990
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Document No. 853-1098

ECN No. 98906

Date of issue February 23, 1990
Status Product Specification
FAST Products

FEATURES

- 8-Bit bidirectional I/O port with
handshake

» Register status flag flip-flops

« Separate clock enable and output
enable

« Parity generation and parity check

- B outputs and parity output sink
64mA
DESCRIPTION
The 74F552 Octal Registered Trans-
ceiver contains two 8-bit registers fortem-
porary storage of data flowing in either di-
rection. Each register has its own clock
(CPR, CPS) and Clock Enable (CER,
CES) inputs, as well as a flag flip-flop that
is set automatically as the register is
loaded. The flag output will be reset when
the Output Enable returns to High after
reading the output port. Each register has
a separate Output Enable (OEAS, OEBR)
for its 3-state buffer. The separate Clocks,
Flags and Enables provide considerable
flexibility as /0 ports for demand-re-
sponse data transfer. When data is trans-
ferred from the A port to the B port, a parity
bit is generated. On the other hand, when
data is transferred from the B port to the A
pont, the parity of input data on B,-B, is
checked.

FAST 74F552
Transceiver

Octal Registered Transcelver With Parity and Flags (3-State)
TYPICAL SUPPLY CURRENT
TYPE TYPICAL o,y TOTAL
74F562 85MHz 120mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Ve = 5V10%; T, =0°C 10 +70°C
28-Pin Plastic DIP (600mil) N74F552N
28-Pin Plastic SOL! N74F552D

NOTE:

Thermal mounting technique are recommended.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
IR, =A | AUTampats o T TTopATemA | 1
CPR | Rregisters clock input (active rising edge) 1.0/1.0 20pA/0.6mA
CPS | Sregisters clock input (active rising edge) 1.0/1.0 20pA/0.6mA
CER | Rregisters clock Enable input (active Low) 1.0/1.0 | 20uA/0.6mA
CES | Sregisters clock Enable input (active Low 1.0/1.0 20pA/0.6mA
A-to-B Output Enable input (active Low)
OEBR and clear FS output (active Low) 10720 20pA/1.2mA
OEAS B-to-A Output Enable input (active Low) 1.0/2.0 20pA/1.2mA
and clear FR output (active Low)
PARITY Parity bit transceiver input 3.5/1.0 70pA/0.6mA
Parity bit transceiver output 750/106.7 | 15mA/64mA
ERROR | Parity check output (active Low) - 50/33.3 | 1.0mA/20mA
-
PR, ~A | Rbataouiputs o] 150740 | S.OmATZAmA| 1
E‘-—Bhl B—Da—‘aﬁl Wt&. . S —7%10—6 7—l —15£N£4M L o J
FR A-to-B Status Flag output (active High) 50/33.3 | 1.0mA/20mA
FS B-to-A Status Flag output (active High) 50/33.3 1.0mA/20mA
NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

pietdttd

Ay AL A A A A A A,
.—G““l‘l‘l.l,l.lll.:m [

AR2214R

WITW BB 2N
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Document No.

853-0166
ECN No. %8160
Date of issue November 27, 1989
Status Product Specification
FAST Products
FEATURES

+ 74F563 is broadside pinout version
of 74F533

+ 74F564 Is broadside pinout version

of 74F534

Inputs and Outputs on opposite

side of package allow easy inter-

face to Microprocessors

+ Useful as an Input or Output port
for Microprocessors

- 3-State Outputs for Bus interfacing

» Common Output Enable

» 74F573 and 74F574 are non-
inverting versions of 74F563 and
74F564 respectively

+ These are High-Speed replace-
ments for N8TS807 and N8TS808

DESCRIPTION

The 74F563 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Enable (E) and
Output Enable (OE) control gates.

The 74F563 is functionally identical to the
74F533 but has a broadside pinout con-
figuration to facilitate PC board layout and
allows easy interface with microproces-
sors.

The data on the D inputs is transferred to
the latch outputs when the Enable (E)
input is High. The latch remains transpar-
ent to the data input while E is High and
stores the data that is present one set-up
time before the High-to-Low enable transi-
tion.

The 3-State output buffers are designedto
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active Low Output Enable (OE) controls
all eight 3-State buffers independently of

FAST 74F563, 74F564

Latch/Flip-Flop

74F563 Octal Transparent Latch (3-State)

74F564 Octal D Flip-Flop (3-State)

LN N ] L N N N B N N | L8 N N N N N &N N _§N |}
r TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT -1
i DELAY (TOTAL) I
L 747563 5.0ns 40mA _L 1
L N B ] L5 N B N N __§ _§ ] L 8 8 N B B N BN N N ]

TYPICAL fy, ¢

TYPE

- L N N B ]
TYPICAL SUPPLY CURRENT . | 1

74F564 180MHz

(TOTAL) | I
50mA |

L I S I Y

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
Vcc =5V+10%; TA =0°C to +70°C

20-Pin Plastic DIP

N74F563N, N74F564N

20-Pin Plastic SOL

N74F563D, N74F564D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Do - 07 Data inputs 1.0/1.0 20pA/0.6mA
. . N N SN M
E ('F563) Latch Enable input (active High) 1.0/1.0 20pA/0.6mA j
OF Output Enable input (active Low) 1.0/1.0 BIAEMA T
. . .. Ll ld
CP ('F564) Clock Pulse input (active rising edge) 1.0/1.0 20pA/0.6mA J
—_— — L& &} _—
Qo - 07 3-State outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

the latch operation. When OE is Low, the
latched or transparent data appears at
the outputs. When OE is High, the out-
puts are in high impedance “off” state,
which means they will neither drive nor
load the bus.

The 74F564 is functionally identical tothe
74F534 but has a broadside pinout con-
figuration to facilitate PC board layout
and allows easy interface with micropro-
cessors.

It is an 8-bit, edge triggered register
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by the clock (CP)
and Output Enable (OE) control gates.

73

The register is fully edge triggered. The
state of each D input, one set-up time
before the Low-to-High clock transition is
transferred to the corresponding flip-
flop’s Q output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active Low Output Enable (OE)
controls all eight 3-State buffers inde-
pendently of the register operation.
When OE is Low, data in the register ap-
pears at the outputs. When OE is High,
the outputs are in high impedance “off”
state, which means they will neither drive
nor load the bus.



Philips Components FAST Products

Product Specification

Latch/Flip-Flop

FAST 74F563, 74F564

AC ELECTRICAL CHARACTERISTICS

LIMITS
L Onarasiag
SYMBOL PARAMETER TEST CONDITION C, =50pF ch =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
torn Propagation delay Waveform 2 40 ] 85 ] B5 a5 ] -5-5 - -': - 1
to Dn o Q) 1 25 40 6.5 20 7.0 l
torn Propagation delay Waveform 1 | 50 6.5 9.5 45 10.5 ns |
by | EwQ 74563 g 30 5.0 7.0 3.0 70 1
tozy | Output Enable time Waveform 4 i 25 45 75 25 85 ns i
ton to High or Low level Waveform 5§ a 40 6.0 8.0 35 8,5
tonz Output Disable time Waveform 4 LEET 3.0 6.0 1.0 7.0 ns '
torz to High or Low level Waveform 5§ I 15 3.0 55 1.0 6.0 |
fuax | Maximum Clock frequency Waveform 1 ! 160 180 150 MHz :
tyy | Propagation delay I 3s 5.0 8.0 3.0 85
e | CP0Q, Waveform 1 I 35 50 80 | 30 85 ns |
tzy | Output Enable time 74F564 | waveform 4 I 25 45 75 20 80 ns |
oz to High or Low level Waveform § 4.0 55 8.0 3.5 8.5 - _l
L8 N & B 8 _§B B & N N N N B N § |} . —-—
tonz Output Disable time Waveform 4 1.0 3.0 6.0 1.0 70 ns
to 7 to High or Low level Waveform § 1.0 25 55 1.0 6.0
AC SETUP REQUIREMENTS
LIMITS
T, = +25°C T, =0°Cto +70°C
A A
Va.=5V Van =5V 1£10%
SYMBOL PARAMETER TEST CONDITION C, =50pF °8L =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t_(H) Set-up time 1.0 1.0
tL) | D wE Waveform 3 10 10 ns
::((E)) 30':)‘;“ ° 74F563 Waveform 3 gg gg ns
n . .
t,(H) 5;::'59 width, Waveform 1 35 35 ns
ts(H) Set.up (ime waveform 3 ﬂ L _ & N & N N N -ﬂ N S -ns- - - 1
t.(L) D,_to CP 1 20 25 l
s n
(H) Hold time 1.0 1.5
E(L) D, 1o CP 74F564 | Waveform 3 ] 10 15 ns :
(H) | CP Puise width, I 3s 35
r:”(L) High or Low Waveform 1 L35 35 ns A
L8 & N B &R _§N N &N N _§ &N N N N N N _§N_ ]
November 27, 1989 74



Document No. 853-0083
ECN No. 97897
Date of issue October 16, 1989
Status Product Specification
FAST Products

FEATURES

» 74F573 Is broadside pinout version
of 74F373

74F574 is broadside pinout version
of 74F374

Inputs and Outputs on opposite
side of package allow easy Inter-
face to Microprocessors

Useful as an Input or Output port
for Microprocessors

3-State Outputs for Bus interfacing
Common Output Enable

74F563 and 74F564 are inverting
version of 74F573 and 74F574
respectively

3-State Outputs glitch free during
power-up and power-down

These are High-Speed replace-
ments for N8TS805 and N8TS806

DESCRIPTION

The 74F573 is an octal transparent latch
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Enable (E) and
Output Enable (OE) control gates.

The 74F573 is functionally identical to the
74F373 but has a broadside pinout con-
figuration to facilitate PC board layout and
aiiow easy interface with microproces-
sors.

The data on the D inputs is transferred to
the latch outputs when the Enable (E)
inputis High. The latch remains transpar-
ent to the data input while E is High and
stores the data that is present one set-up
time before the High-to-Low enable tran-
sition.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active Low Output Enable {OE)

FAST 74F573, 74F574

Latch/Flip-Flop

74F573 Octal Transparent Latch (3-State)

74F574 Octal D Flip-Flop (3-State)

- . . ¢ ¢ &R N _§ N § |
r TYPE TYPICAL PROPAGATION
1 DELAY (TOTAL)

5.0ns

74F573 J_
. L 8 & &R N N N _§ ]

L & N B N N B N &N § |
TYPICAL SUPPLY CURRENT T -|
I
=l

35mA

r--- N N S GRS G SN SN S N G N NS SN NN G SN SN S ﬂ
TYPE TYPICAL f,,,y TYPICAL SUPPLY CURRENT
1 (TOTAL) |
L7-4F24—L-—-@wz----—-——iom—A——-—iJ
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, =0°C 10 +70°C
20-Pin Plastic DIP N74F573N, N74F574N
20-Pin Plastic SOL N74F573D, N74F574D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dy -0, Data inputs 10110 20pA/0.6mA
E (F573) Latch enable input (active falling edge) 1.0/1.0 20pA/0.6mA
OE Output enable input (active Low) 1.0/1.0 20pA/0.6mA
CP (F574) | Clock Pulse input (active rising edge) 1.0/1.0 201A/0.6mA
Q,-Q, 3-State outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

controls all eight 3-State buffers inde-
pendent of the latch operation. When OE
is Low, the latched or transparent data
appears atthe outputs. When OE is High,
the outputs are in high impedance “off”
state, which means they will neither drive
nor load the bus.

The 74F574 is functionally identical to the
74F374 but has a broadside pinout con-
figuration to facilitate PC board layout and
allow easy interface with microproces-
sors.

It is an 8-bit, edge triggered register
coupled to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by the clock (CP)

74-1

and Output Enable (OE) control gates.
The register is fully edge triggered. The
state of each D input, one set-up time
before the Low-to-High ciock transition is
transferred to the corresponding flip-
flop’s Q output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memories, or MOS microproces-
sors. The active Low Output Enable (OE)
controls all eight 3-State buffers inde-
pendent of the latch operation. When OE
is Low, the latched or transparent data
appears atthe outputs. When OE is High,
the outputs are in high impedance “off"
state, which means they will neither drive
nor load the bus.



Philips Components

FAST Products

Product Specification

Latch/Flip-Flop FAST 74F573, 74F574
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Voc Supply voltage 45 5.0 55 \"
Viu High-level input voltage 2.0 v
Vi Low-level input voltage 08 \"
Ik Input clamp current -18 mA
low High-level output current -3 mA
lou Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

] LIMITS
SYMBOL PARAMETER TEST CONDITIONS H UNIT
Min | Typ® | Max
V.~ =MIN, vV =MAX t10%Vcc 24 \
V, High-level output voltage cc L
oH Viu=MIN, 15, = MAX :ts%Vcc 27 | 34
Ve = MIN, V, = MAX +10%V 035|050 | V
Vv, Low-level output voltage cc '
o* Viu = MIN, I, = MAX 5%V 035|050 | V
Vi Input clamp voltage Vcc = MIN, l' = 'IK 0.73| -1.2 \
ll Input current at maximum input voltage VCc =MAX, V' =7.0V 100 HA
™ High-level input current Voo =MAX, vV, =27V 20 pA
lIL Low-level input current VCC = MAX, VI =0.5V 0.6 mA
i Off state output current, Voo = MAX V. =27V 50 A
OzZH High-level voltage applied cc™ Vo= < HA
Off state output current, V. =MAX V. =05V 50
OZL Low-level voltage applied cc o KA
'OS Short circuit output current® VCC = MAX -60 -150 mA
lecH 30 | 40 | mA
ICCL 74F573 VCC = MAX 35 50 mA
| cc Supply current ICCZ © had A
(total) lech 45 | 65 | mA
'CCL 74F574 VCC = MAX 50 70 mA
lecz 55 85 mA
NOTES: I— -I

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V,

=5V, T, =25°C.

3. Not more than one output should be shorted ata time. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, | tests should be performed last.

October 16, 1989
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Phllips Components

FAST Products

Product Specification

Latch/Flip-Flop

FAST 74F573, 74F574

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°Cto +70°C
V..=5V V. ~.=5Vi10%
SYMBOL PARAMETER TEST CONDITION cl‘_"__’ S0pF °8L = 50pF UNIT
RL =500Q RL = 500Q
Min Typ Max Min Max
| preeon dely Wavelorm 2 SRS - T v I S
n
Propagation delay 45 85 1.5 4.0 125
t:': ElQ Waveform 1 30 | s0 7.0 25 8.0 ns
o Output Enable time 7ARSTS Waveform § 25 55 9.5 20 10.5 ns
a to High or Low level Waveform 6 25 55 8.0 20 8.5
tonz Qutput Disable time Waveform § 1.0 3.0 6.0 1.0 6.5 ns
oLz from High or Low level Waveform 6 1.0 25 55 1.0 55
L & &R & _&B &8 N N N _§N N _§ ]
fuax Maximum Clock frequency Waveform 1 . 160 180 150 2 MHz
t Propagation delay I35 5.0 75 30 so 1
e | CPBQ Waveform 1 I35 | s0 75 30 so | ™
oz Output Enable time 74F574 | Waveform 5 I 25 45 75 20 75 1 ns
oz to High or Low level Waveform 6 J 30 5.0 8.0 30 85 |
tonz Output Disable time Waveform 5 | 10 3.0 55 1.0 60 | ns
torz from High or Low level Waveform 6 1 '° 25 55 1.0 6.0 1
AC SETUP REQUIREMENTS —_————————————
LIMITS
TA =+25°C TA =0°Cto +70°C
V=5V Van =5V 110%
SYMBOL PARAMETER TEST CONDITION C,_ =50pF °8L = 50pF UNIT
RL = 500Q RL =500Q
Min Tye Max Min Max
t.(H) Set-up time G0
l:(L) Dn o E Waveform 4 g 15 20 i ns
t(H) Hold time 25 25
'h(L) Dn E 74F573 Waveform 4 : 40 40 ! ns
N hd L
t(H Ei::lse width, Waveform 1 I 30 35 I ns
1 3
t.(H) Set-up time LY 30 s
L D, to CP Waveform 3 125 30 I ns
(H) Hold time o 0 )
a(") Dn to CP 74F574 | Waveform 3 I o 0 | ns
t,(H | CP Pulse width, 130 30 1
(L) | Highor Low Waveform 1 3s 40 ns
1 1
i 1
L------------uJ
October 16, 1989
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FAST 74F579
Counter

8-Bit Bidirectional Binary Counter (3-state)

Document No. 853-0377

ECN No. 99600

Date of issue May 15, 1990

Status Product Specification
FAST Products

FEATURES

« Fully synchronous operation

Multiplexed 3-state I/O ports for
bus orlented applications

Buiit in cascading carry capabllity

U/D pin to control direction of
counting

Separate pins for Master Reset
and Synchronous operation

Center power pins to reduce

TYPE TYPICALf TYPICAL SUPPLY CURRENT
(TOTAL)
74F579 115MHz 100mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V410%; T, =0°C 10 +70°C
20-Pin Plastic Dip N74F579N
20-Pin Plastic SOL N74F579D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
effects of package inductance PINS DESCRIPTION HIGHLOW | HIGH/LOW
« Count frequency 115MHz typ Data inputs 35/1.0 70uA/0.6mA
» Supply current 100mA typ o,
Data outputs 150/40 3.0mA/24mA
+ See 'F269 for 24 pin separate VO i - -
port version PE Parallel Enable input (active Low) 1.0/1.0 20pA/0.6mA
» See 'F779 for 16 pin version Ul Up/Down count control input 1.0/1.0 20pA/0.6mA
MR Master Reset input (active Low) 1.0/1.0 20pA/0.6mA
DESCRIPTION - -
The 74F579 is a fully synchronous 8-stage SR Synchronous Reset input (active Low) 1.0/1.0 20pA/0.6mA
Up/Down Counter with multiplexed 3-state I/ CEP Count Enable Parallel input (active Low)|  1.0/1.0 20pA/0.6mA
O ports for bus-oriented applications. It fea- - - -
tures a preset capability for progr bl CET Count Enable Trickle input (active Low) 1.0/1.0 20pA/0.6mA
operation, carry look-ahead for easy cascad- cs Chip Select input (active Low) 1.0/1.0 20pA/0.6mA
ing and a U/D input to control the direction of - -
counting. All state changes, except for the OE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
case of asynchronous reset,_are initiated by cP Clock input 1.0/1.0 20pA/0.6mA
the rising edge of the clock. TC output is not - -
recommended for use as a clock or asyn- TC Terminal count output (active Low) 50/33 1.0mA/20mA

chronous reset due to the possibility of de-
coding spikes.

NOTE:
One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
13012 2 1914
LTIIT
PE C8 MR SR UD
1—jcp
= e pe
11 —q €
V0, VO, O, V0,10, V0,10, 10,
BEREREE )
23 4 85 78 910 -
o
Vcc-PIn 16 i
GND =Pin6 3‘!
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Philips Components FAST Products Product Specification

Counter FAST 74F579
LOGIC DIAGRAM
—19
sA —>
T3k CP MR
__12
cs
1
OF
Oy ilo{“
)
) L/
— )
vo, LLo<]
= Y — )
i/
o, ‘—l—o{} -
| S—
—t 1 )
-/
vo, koc]
™)
L/
)
VO, 7—Lo<:}
— —
A
J
vo, 2L o]
- -
- N\
J
vog o<t
[+
K2 aew
> = =
vo, o] .ﬁ = DETAIL A
w5 Doy 11 o
> )] 1l
o > ? i
|| DATA ——
= T LOAD —i—i
u
a
Q
DETAIL A
Vg =pin16
GND=pin 6
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Philips Components

Product Specification

Counter

FAST 74F579

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C T,=0°Cto+70°C
Ve =5V Voo =5V 10%
SYMBOL PARAMETER TEST CONDITION C,_=50pF C, =50pF UNIT
R, = 5000 R, =500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 100 115 80 MHz
t Propagation dela 50 75 10.5 50 1.5
PLH pagation delay
t. |CP1o O, Waveform 1 50 | 75 105 50 1s | M
t Propagation del 55 75 10.0 50 11.0
PLH pagation delay
by |CPto Waveform 1 55 | 75 10.0 50 11.0 ns
[ Propagation del 35 55 8.0 35 9.0
PLH pagation delay
. |UD to TG Waveform 4 45 | 65 80 45 90 ns
t Propagation delay 35 5.5 7.0 35 8.5
PLH - - : -
ty. |CET1TC Waveform 3 as | 60 80 35 85 ns
Cropagation delay Waveform 2 5.0 7.0 9.0 5.0 10.0
tPHL WRtol /on aveform A . X X ns
tpz1 | Output Enable time Waveform 6 4.0 5.0 85 35 10.0 ns
‘2 |CSwiO, Waveform 7 55 7.0 10.5 5.0 1.5
tonz | Output Disable time Waveform 6 3.0 50 75 3.0 9.0 ns
oLz to /O Waveform 7 5.0 75 95 45 11.0
bz |PEw IO, Waveform 7 5.0 6.5 10.0 45 11.0
tonz | Output Disable time Waveform 6 30 40 75 3.0 9.0
ns
by |PEwIO, Waveform 7 25 | 40 75 20 85
tozn | Output Enable time Waveform 6 25 40 7.0 25 85
ns
‘b2 |OE to IO Waveform 7 45 55 9.0 4.0 10.5
'pHz | Output Disable time Waveform 6 1.0 25 4.0 1.0 55 ne
7| OF to /O Waveform 7 2.0 40 7.0 2.0 8.0 -
— (31 " X §F & & B N B B B ¥F-0F B N B B N N N N B N § N NN § N _§ W § ¥
March 18, 1990
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Philips Components FAST Products Product Specification

Counter FAST 74F579
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc=5V Vcc=5Vi10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 3.0 4.0
'i ) I/On o CP Waveform 5 30 4.0 ns
(H) Hold time, High or Low 0 (o]
b (L VO_to CP Waveform § s 0 ns
t (H) Setup time, High or Low 8.0 9.0
tL) | ubwce Waveform $ 8.0 9.0 ns
lh(H) Hold time, High or Low 0 0
th(L) UBto CP Waveform 5 0 ns
t_(H) Setup time, High or Low 9.5 10.0
) | PE SRorCSto CP Waveform 5 95 10.0 ns
!h(H) Hold time, High or Low 0
HL) PE,SRorCSto CP Waveform 5 0 0 ns
t_(H) Setup time, High or Low 5.0 55
() | CEPorCETto CP Waveform § 9.0 105 ns
(H) Hold time, High or Low 0 0
:hh(L) IlOn o OP Waveform 5 0 0 ns
\”(H) CP Pulse width, 45 45
(L High or Low Waveform 1 45 45 ns
- Y mmls? wﬁh,-LoT - Waveform 2 3.0 3.0 ns
L& | L8 &R &N N R 1| Ll d
tRec Recovery time, MR to CP Waveform 2 40 45 ns
March 18, 1990
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Document No. 853-1247
ECN No. 99495
Date of issue April 27, 1990
Status Product Specification
FAST Products
FEATURES

« Performs four BCD functions

« P and G outputs for high speed
expansion

» Add/Subtract delay 28ns max
Look ahead delay 22.5ns max

- Supply current 85mA max

» 24 pin 300 mil Slim Dip package

DESCRIPTION

The 74F582 Binary Coded Decimal
(BCD) Arithmetic Logic Unit (ALU) is a 24
pin expandable unit that performs addi-
tion, subtraction, comparison of two
numbers and binary to BCD conversion.
The 'F582 input and output logic includes
a Carry/Borrow which is generated inter-
nally in the look-ahead mode, allowing

weSP.10 CRTRUIRA I RC e e s e
- CASCADING FEATURE IS DELETED

Ll ¥ el el L A

When A/S is Low, BCD addition is per-
formed (A+B+C/B=F). If an input is
greater than 9 binary to BCD conversion
results at the output.
When A/S is High, subtraction is per-
formed. lf the C/B is Low, then the sub-
traction is accomplished by internally
computing the nine's complement addi-
tion of the two BCD numbers(A-B-1=F).
When C/B is High, the difference of the
two numbers is figured as A-F=F. If A is
greater than or equal to B, the BCD differ-
ence appears at the output F in its true
form. if Aislessthan B and C/Bis Low, the
9s complement of the true form appears
at the output F. As long as A is less than
B, an active Low borrow is also gener-
ated. The 'F582 also performs binary to
BCD conversion. Forinputs from 10t0 15,
binary to BCD conversion occurs by
grounding one set of inputs, A or B_, and
applying the binary number to the other
set of inputs.

FAST 74F582
4-Bit BCD Arithmetic Logic Unit

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F582 120 ns 55mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VA10%; T, =0°C 10 470°C
24-Pin Plastic Slim DIP (300 mil) N74F582N
24-Pin Plastic SOL N74F582D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
AgAs A operand inputs 1.0/2.0 20pA/1.2mA
BO B operand input 1.0/1.0 20pA/0.6mA
B, B operand input 1.0/4.0 20pA/2.4mA
B, B operand input 1.0/3.0 20pA/1.8mA
83 B operand input 1.0/2.0 20pA/1.2mA
AS Add/Subtract input 1.0/3.0 20pA/1.8mA
c/B Carry/Borrow input 1.0/1.0 20pA/0.6mA
c/‘ErM Carry/Borrow output 50/33 1.0mA/20mA
P Carry Propagate output 50/33 1.0mA/20mA
G Carry Generator output 50/33 1.0mA/20mA
A=B Comparator output oc/33 OC/20mA
}:o_r:3 Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
OC=Open Collector
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e FAST 74F595
S b Shift Register

Date of issue April 18, 1990

Status Product Specification 8-Bit Shift Register with Output Latches (3-state)
FAST Products
TYPE TYPICAL{ TYPICAL SUPPLY CURRENT
MAX (TOTAL) ]

FEATURES N74F595 130MHz 65mA
« Low noise, no switching feedthru

current ORDERING INFORMATION
+ Controlled output edge rates COMMERCIAL RANGE

PACKAGES - T, =

« High impedance PNP base inputs Vg = 5V10%; Ty =0°Cto +70°C

for reduced loading (20p.A in High 16-Pin Plastic DIP N74F595N

and Low states) 16-Pin Plastic SO N74F595D
« 8-bit serial-in, parallel-out shift

register with storage INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
- 3-state outputs 74F(U.L) LOADVALUE

PINS DESCRIPTION

« Shift register has direct clear . - HIGHLOW HIGH/LOW
- Guaranteed shift frequency-DC to Ds Serial data input skt 20pA/20pA

100MHz Shift register clock pulse input

SHCP (active rising edge) 1.0/0.033 20UA/20pA
Storage register clock pulse input

DESCRIPTION STCP (active rising 6dge) 1.0/0.033 20pA/20pA
The 74F595 contains an 8-bit serial-in, | SAR Shift register reset input (active Low) 1.0/0.033 20pA/20pA
parallel-out shift register that feeds an 8- OF Output enable input (active Low) 1.0/0.033 20pA/20pA
bit !)-type storage register. The storage Q Serial expansion output 50/33 1.0mA/20mA
register has parallel 3-state outputs. S A
Separate clocks are provided forboththe | G0~ % Data outputs 150740 3.0mA/24m

shift register and the storage register. NOTE:

The shift register has a direct overriding One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

clear, serial input and serial output pins

for cascading. Both the shift registerand  state will always be one clock pulse bounce. This is done by eliminating
storage register clocks are positive edge-  ahead of the storage register. switching feedthru current and controlling
triggered. If the user wishes to connect  This device uses patented circuitry to  Poth Low-to-High and High-to-Low slew
both clocks together, the shift register control system noise and internal ground ~ fates.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
13 Nea
a,[1] 18]V cc u o
Q2 E E Q 'l‘ 20 ply SR8
L D cv >
Q D
QsE E S 13 —JOE Ps - - 1 T: r-,fE 18
4[4 13]5E 12 —{stcp ro. o 1 T L
Q ——] SHC! 2
SE ESTCP :;—CSHNP L-I-IJ 3
Qg [6] T7] sHCP 000,03 04050404 "
o] ez RRRRANY! :
GND [B] $ a, I Vg =Pin 16 2o’y :
TOP VIEW GND = Pin8
e |
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Philips Components

. FAST Products

Product Specification

Shift Register

FAST 74F595

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25C T, =0°Cto +70°C
V.~.=5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
R, = 5000 R =500Q
Min Typ Max Min Max
r----l--—--——- ---------------l---l-_—---l-—-—1
fuax | Maximum clock frequency | SHCP to Qg Waveform 1 115 135 90 MHz
pLH | Propagation delay 6.0 8.0 10.5 5.0 125
ot | SHCP to Qg Waveform 1 25 | 45 75 25 75 ns
t P i 55 8.0 10.0 45 13.0
PLH ropagation delay
L |STCP10 Q- Q, Waveform 1 30 | 50 80 30 85 ns
Propagation delay
t Waveform 2 35 55 8.0 3.0 8.5 ns
PHL [SHR o QS
tozn | Output Enable time Waveform 5 35 55 9.0 25 10.5 ns
bz |OEwQ,-Q, Waveform 6 3.0 55 85 25 10.5
toHz | Output Disable time Waveform 5 20 40 7.0 1.5 8.5 ns
oLz or Q -Q, Waveform 6 40 6.0 9.0 3.0 10.0
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°C to +70°C
Voo =5V Voe =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = S0pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 20 25
£ | Dyt SHCP Waveform 3 20 25 ns
t,(H) Hold time, High or Low 0 0
th(") Ds to SHCP Waveform 3 0 0 ns
~ L] LR ___J L& | LB 1 LR ___J LB R I
t(L) éS%nﬁth:rg:cL.o W Waveform 3 i 45 5.0 ns 1|
Setup time, High
t.(H) Waveform 4 I 45 5.0 ns |
s SHCP to STCP i I
t(H) SHCP Pulse width, 35 40
(L) High or Low Waveform 1 I 40 40 ns 1
t(H) | STCP Pulse width, I 20 40 1
M(L) High or Low Waveform 1 30 ] ns _I
L& B B & N N N N N &N N § N § § §N |
(W(8) SHR Pulse width, Low Waveform 2 30 30 ns
Recovery time,
t ' Waveform 2 3.0 3.0 ns
REC SHR to SHCP
April 18, 1990 81



Document No. 853-

ECN No.

Date of issue February 1, 1990

Status Preliminary Specification
FAST Products

FEATURES

High impedance NPN base input
for reduced loading (20uA in High
and Low states)
« 8-bit Parallel storage register
Shift register has asynchronous
direct overriding load and reset
Guaranteed shift frequency DC to
120MHz
Parallel 3-State I/O, Storage
register inputs
Shift register outputs-'F598

DESCRIPTION

The 74F597 consists of an 8-bit storage
register feeding a parallel-in/serial-in,
serial out 8-bit shift register. The storage
register and shift register have separate
positive edge triggered clocks. The shift
register also has asynchronous direct
load (from storage) and reset inputs.

The 74F598 consists of an 8-bit storage
register feeding a parallel/serial-in, paral-
lel/serial out 8-bit shift register. Both the
storage register and shift register have
positive edge triggered clocks. The shift
register also has asynchronous direct
load (from storage) and reset inputs. The
'F598 has 3-state /O ports that provide
parallel shift register outputs and also has
multiplexed serial data input.

FAST 74F597, 74F598
Shift Registers

74F597 8-Bit Shift Register with Input Storage Registers
74F598 8-Bit Shift Register with Input Storage Registers (3-State)

v ‘ TYPICAL SUPPLY CURRENT
TYPE PICAL 1,y TOTAL)
74F597 120MHz 75mA
74F598 120MHz 75mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, =0°C 10 470°C
16-Pin Plastic DIP N74F597N
20-Pin Plastic DIP N74F508N
16-Pin Plastic SO N74F597D
20-Pin Plastic SOL N74F598D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Jg{;&l nglaiv"AoLxE
Dg Serial data input 1.0/0.033 20pA/20pA
D, D, Parallel data inputs 1.0/0.033 20pA/20pA
SHCP Shift register clock pulse input 1.0/0.033 20pA/20pA
'F597 | sTCP Storage register clock pulse input 1.0/0.033 20uA/20pA
SHLD Shift register load input (active Low) 1.0/0.033 20pA/20pA
SHRST | Shift register reset input (active Low) 1.0/0.033 20pA/20pA |
Qs Serial data output 50/33 1.0mA/20mA
o, Parallel data inputs 1.0/0.033 20pA/20pA
230;081 Serial data inputs 1.0/0.033 20pA/20pA
SHCP Shift register clock pulse input 1.0/0.033 20pA/20pA
3STCP Storage register clock pulse input 1.0/0.033 20uA/204A |
'F508 SHCPEN | Shift register clock pulse enable input 1.0/0.033 20pA/20pA
SHLD Shift register load input (active Low) 1.0/0.033 20pA/20pA
SHRST | Shift register reset input (active Low) 1.0/0.033 20pA/20pA
s Serial data selector input 1.0/0.033 20pA/20uA
fe] Output Enable input 1.0/0.033 20pA/20pA
Qg Serial data output 50/33 1.0mA/20mA
I/0n Parallel data outputs 150/40 3.0mA/24mA

NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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Philips Components

FAST Products

Preliminary Specification

Shift Registers FAST 74F597, 74F598
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘'F597 ‘F597 'F597
10 Ng SRG8
1
11 12 34 567 13 C:y"
o1 ] Veo RN o
D, [Z] 5] Dy DgDGD; D, DyD,D;Dg D, a1 l
D4[3] 73] D 10— SHAST » :: -
11— shep
Pa[F] 73] SALD N = 0 b
D5E E STCP 13— SHLD og 2
D¢ 7] [T7] sHep T 3
o, [7] 0] SHRST ’ s
oo (= o) o :
TOP VIEW Veg = Pin 16 7 ’
GND = Pin 8
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F598 ‘'F598 'F598
1 Nlewa S
12 NR
o, E m Vec -‘%_B -G:uu -
|l°| E m s 817 1 2 3 4 5 6 7 8 :: 2
.3 o] . [ {11111 e ]
o, [4] DS, 08 DS 140, VO, VO, V0, VO, VO, VO, VO, " -
o, (3] 16] oF SE 55, T | =+
o 5[] 15] sTcP 4 —q e i L .
10 E m SHCPEN 1'2 :ﬁ" g s [ TN bed Zr 4
o, [¢] [13] sHcp :
s 9| [12] saRsT I >
GND [10] 1] ag 7 =
Veg =Pin20 ] ’;’““ w Lzt "
GND = Pin 10 —

February 1, 1990
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Shift Registers FAST 74F597, 74F598

LOGIC DIAGRAM for 'F597
ShRsT 12 S
SHRST >0
SHLD .‘3-—-0—————
SHCP "___D._____
step 2 oo
0, M
0, 2 =~ I_D
Q s
—aDC D Q|
o ]
m
o, 1 o o
Q s
- b o}—
[r
a
o, 2 o
o s
- of—
1
A
p; 2 b l——_o
o s
—opc of—
Lo
A
o, 4 b Ec
Q s
—cDc ot
Lo
R
Dy 2 b [:n
Q s
- of—
o
R
pg 2 b [:n
o s
—aDc ol—
r
n
o, Z b [:o
Q s
L dbe of—qd>—2-q
0
VCC = Pini6 -
GND = Pin8

February 1, 1990
84



Philips Components

FAST Products

Preliminary Specification

Shift Registers FAST 74F597, 74F598
LOGIC DIAGRAM FOR 'F598
e =
voy [ _I e
F
vo, 2 l .._j o
pe_| >
]
vo, 2 l b ] w
l
o, 2 _‘ wo
>l
o, 2 l "_l o
e |
>l
vos & l —‘ ;
pe | 3
1
o L l o | l
vo, & [ | [__nn ° LLIP

VCC =Pin20
GND = Pin 10

February 1, 1990
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Shift Reqisters FAST 74F597, 74F598
FUNCTION TABLE
INPUTS
STCP | SHCP | SHLD | SHRST OPERATING MODES
T X X X data loaded to storage registers
) X L H data loaded from inputs to shift register
I X L H data transferred from storage registers to shift registers
X X L L Invalid logic, state of shift register indeterminate when signals removed
X X H L shift register cleared
X ) H H shift register clocked, Q = Q, ;. Q;=Qg¢

High voltage level
Low voltage level
Don't care

Low to High clock transition

nowow

P - XrzT
L

= Not Low to High clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vec Supply voltage -0.51t0 +7.0 \
Vi Input voltage 0510 +7.0 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t *Vcc v

Q
lout Current applied to output in Low output state S 40 mA
V0, 10, 48 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55
Vi High-level input voltage 20 \"
Vi Low-level input voltage 0.8 Vv
ik Input clamp current -18 mA
- mA
lou High-level output current s 1
/O, /O, 3 mA
lo Low-level output current Qs 20 mA
l/Oo- I/O7 24 mA
Ta Operating free-air temperature range 0 70 °C

February 1, 1990
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Shift Registers FAST 74F597, 74F598

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' Mo | Tvo? | Max UNIT
yp
ﬂO%VCC 25 \")
Q I~ ,=-1TmA
s Vg = MIN, OH £5%Vee | 27 | 34 v
V, High-level output voltage = MAX,
oH xlt N 0%V, | 24 v
o, H= oy y=-3MA
n OH 5%V 27 | 33 v
Vee = MIN, £10%V 030| 050| V
VOL Low-level output voltage VIL = MAX, (-
V=M oL 5%V 030| 050| V
Vik Input clamp voltage Vec =MIN 1 =1 073 -12| V
1 Input current at maximum others Vec =00V, v =70V 100 pA
| input voltage = -
P g Vo, Voo =55V, V=55V 1 | ma
[ High-level input current Voo =MAX, V| =27V 20 | pA
W Low-level input current Voo =MAX, V, =05V 20| pA
Off-state output current, _ _
'ozr*!iM | High-level voltage applied 1o, ot Voo =MAX. V=27V 70 | pA
oni
Off-state output current, n _ _
lozt*'iL | Low-level voltage applied Voo =MAX, V=08V 70 | pA
i 3
log Short-circuit output current Vee = MAX -60 -150| mA
lecH 45 | 70 | mA
F597 | Mgy 48 | 75| mA
1
ccz _
tcc Supply current I Vcc = MAX 75 80 | mA
(total) e 78 95 A
598 | oo, m
| 85 | 100 | mA
CCH
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. Al typical values are at Voo =5V, T, = 25°C.

3. Not more than one output%?\ould be shorted ata time. For testing IOS’ the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last.
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Shift Registers FAST 74F597, 74F598

AC ELECTRICAL CHARACTERISTICS for 'F597

LIMITS
Ty =+25°C T, =0°Cto+70°C
VCC=5V V°c=5Vi10%
SYMBOL PARAMETER TEST CONDITION N €, = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
'MAx Maximum clock frequency Waveform 1 100 120 80 MHz
t Propagation delay 40 6.5 85 40 9.5
e | SHCPwoQg Waveform 1 40 7.0 90 | 40 | 100 ns
toiH Propagation delay 40 75 9.5 4.0 10.0
to. | SALD1oQg Waveform 1 40 8.0 100 | 40 | 110 ns
Propagation delay 40 75 9.5 40 10.0
:::': STCP to Qg Waveform 1 40 80 100 | 40 1.0 ns
P tion del
tpHL m;?pagamonos nd Waveform 3 40 8.0 10.0 40 11.0 ns
AC SETUP REQUIREMENTS for 'F597
LIMITS
TA =+25°C TA =0°Cto +70°C
V.~.=5V V.~.=5V+10%
SYMBOL PARAMETER TEST CONDITION cfS S0pF °§L - 5OpF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 3.0 3.0
t: (L Dn to STCP Waveform 3 30 3.0 ns
(H) Hold time, High or Low 3.0 3.0
tL) | D_tosTcP Waveform 3 30 30 ns
t.(H) Setup time, High or Low 3.0 3.0
L) | DgtoSHCP Waveform 3 30 30 ns
(H) Hold time, High or Low 1.0 1.0
!t:(L) Dg to SHCP Waveform 3 10 10 ns
t.(H) Setup time, High or Low 3.0 30
X ,
(L) | STCPtoSHID Waveiorm 4 30 3.0 ns
(H) Hold time, High or Low 1.0 1.0
‘t';l(L) STCP to SALD Waveform 4 10 10 ns
t,(H) SHCP pulse width, 40 4.0
(L) | Highor Low Waveform 1 50 50 ns
(H) STCP pulse width, 40 40
(L | HighorLow Waveform 1 50 50 ns
L, SHRST pulse width, Low Waveform 1 4.0 40 ns
L, (L SHLD pulse width, Low Waveform 1 40 40 ns
taec Recovery time, SHRST to SHCP Waveform 2 6.0 7.0 ns
tRec Recovery time, SHLD to SHCP Waveform 2 6.0 7.0 ns
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Shift Registers FAST 74F597, 74F598
AC ELECTRICAL CHARACTERISTICS for 'F598
LIMITS
’l’A =+25°C TA =0°Cto +70°C
VOC=5V V°c=5V:t10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
fMAx Maximum clock frequency Waveform 1 100 120 80 MHz
! Propagation delay 4.0 6.5 85 4.0 9.5
| SHCP1o Qg Waveform 1 40 70 90 | 40 105 ns
t Propagation delay 4.0 75 9.5 40 10.0
PLH
t. | STCP to Qg (SHLD =Low) Wavelorm 1 40 80 100 | 40 | 110 ns
t Propagation delay 40 75 9.0 40 10.0
ot to Qg Waveform 1 40 80 90 | 40 1.0 ns
t Propagation delay 40 75 9.0 4.0 10.5
PLH
t, | SHCPto O, Waveform 1 40 80 90 | 40 | 105 ns
t Propagation delay 4.0 75 9.0 4.0 10.0
PLH
ty | SHRSTtoQg Wavetorm 1 40 8.0 90 | 40 10.0 ns
toHL Propagation delay, SHRST to l/OS Waveform 2 4.0 8.0 10.0 40 11.0 ns
toHL Propagation delay, SHRST to QS Waveform 2 4.0 8.0 10.0 4.0 115 ns
tozH Output Enable time to Waveform 5§ 4.0 75 9.0 4.0 10.5 ns
tonz High or Low Waveform 6 4.0 75 9.0 40 10.5
bHZ Output Disable time to Waveform 5§ 3.0 6.0 8.0 3.0 9.0 ns
b1z High or Low Waveform 6 3.0 6.0 8.0 3.0 9.0
AC SETUP REQUIREMENTS for 'F598
umITs
TA =425°C TA =0°Cto +70°C
Voo =5V Voo =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF "G, = 50pF UNIT
HL =500Q RL = 500Q
Min Typ Max Min Max
t(H) Setup time, High or Low 3.0 3.0
s \
1) | Dy, toSHCP Waveform 3 30 30 ns
th(H) Hold time, High or Low 1.0 1.0
(L) Dg, to SHCP Waveform 3 10 1.0 ns
t.(H) Setup time, High or Low 30 3.0
) : . -
) | sTcPto D Waveform 4 30 30 ns
(H) Hold time, High or Low 1.0 1.0
::(L) STCP to SAL Waveform 4 10 10 ns
t(H) Setup time, High or Low 6.0 40
3 \ . !
() | SHOPEN to SHCP Waveform 3 6.0 50 ns
M(H) SHCP pulse width, 40 4.0
tw(L) High of Low Waveform 1 50 50 ns
1,(H) STCP pulse width, 4.0 4.0
W | Highor Low Wavelom 1 50 50 ns
(W(8) SHRST pulse width, Low Waveform 1 40 40 ns
t, (L SHLD pulse width, Low Waveform 1 40 4.0 ns
taec Recovery time, SHRST to SHCP Waveform 2 6.0 7.0 ns
tRec Recovery time, SHLD to SHCP Waveform 2 6.0 7.0 ns
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Shift Registers FAST 74F597, 74F598
AC WAVEFORMS
SHRST, SHCP X SHRST "
SHLD, sTCP Vu Vu SHLD, trec
*ttw(m ECAE SHCP a
on,ag Vy Vu o0 — e

S Vu
Waveform 1. Propagation Delay, Clock Inputs To Output,

2. Prop Delay, Shift Reset And
Clock Pulse Width, Maximum Clock Frequency, Shift Load inputsTo Serial Data Oub{n, Shift Register Reset And

Register Reset And Load inputs To Serial Data Output Load Inputs To Shift register Clock Pulse Input Recovery Time
D, Dg D 74 \77 \ %4 4/
SHCPEN ty(H) th(H) tg( (U ty(H) t) teW— ty (L)
SHCP, SALD R
STCP Vu Kk Vu SHLD Vu Vu
Waveform 3. Setup And Hold Times Waveform 4. Setup And Hold Times
3 Va Vu OF Vu Vu
tezn ez vy, 03V tezL . tez
Vo, Vu o vo,, 2 VoLs0av
Wavetorm S. 3-State Output Enable Time To High Level Waveform 6. 3-State Output Enable Time To Low
And Output Disable Time From High Level Level And Output Disable Time From Low Level

NOTE: For all waveforms, V=15V
The shaded areas indicate when the input is permitted to change for predictable output performance.

TYPICAL TIMING DIAGRAM for 74F597

SHRST I
SHLD .- I l

SHCP

STCP £

@

° P 7772777777, = 7
" .
°. P 77777, o 2
» Yd . .
o V2 77777777777, 2. 2
Oy Q2224 2250 e 7777777777777
P V25 077777777777, 2 s Z7777777 7

1 727k 2722277222777, 508 . 7777777777777

Qs
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Philips Components

FAST Products

Preliminary Specification

Shift Registers FAST 74F597, 74F598
TYPICAL TIMING DIAGRAM for 74F598
e _ | l
siRsT |
"SHLD U
swop A AL
SHCPEN [ L
sTCP §]
s w:mn care 774 | [ Don'tcare >
Uso i Bentee 7 777 Betieare” 77
Dgy WAH?’!‘,E’,‘, ,W Don'tcare 7
0o /11 1 |
wy, _ _——~ [ 1T 1
w, M L1
wy, _ _— _~ [ 1 [
we o~ [] [ 1
ws -~ | L
weg o~ |
wr ___~——~ LT 1L
o —_J_l__l'_—l___
| o $ w7 |P|I'J"l' | |<— SHIFT & OUTPUT -—p’
[ e ten e |
TEST CIRCUIT AND WAVEFORMS

PULSE
GENERATOR

Test Clrcun For 3-sme Outpuls

—

= —

k
%0% 3
NEGATIVE | Xv,
PULSE
10%

AMP
%0% "
Vu
10%

Tty @)

‘ﬂ.u(')

_'l L"n_u 0,)°v
|’—tm )

pulse generators.

m prony AMP (V)
SWITCH POSITION PULSE Yu

TEST SWITCH 10% 7 tw | L
toz, tozL closed Vyy= 15V

All_ather open Input Pulse Definition
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate ty ‘TLH Y

lue.
see Ap C.HARA'CTERISTICS for value. 4F 3.0V TMHZ 500ns| 2.5ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of

February 1, 1990
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Status Product Specification
FAST Products
L8 R B B N N _§ N N N N ]
FEATURES

- High impedance NPN base inputs
for reduced loading (20p.A in High
and Low states)

Stores 16-bit-wide Data inputs,
multiplexed 8-bit outputs

3-state outputs
» Power supply current 75maA typical

DESCRIPTION

The 74F604 multiplexed latch is ideal
for storing data from two input buses, A or
B, and providing data from either the A or
B latches to the output bus. Organized as
8-bit A and B latches, the latch outputs are
connected by pairs to eight 2-input multi-
plexers. A Select (SELECT A/B) input
determines whether the A or B latch
contents are multiplexed to the eight 3-

inputs are selected when SELECT ABis
Low; data from the A inputs are selected
when SELECT A/B is High. Data enters

L--—_--_---——-------_---——_--------_----

FAST /4F604

1 LOTCh 1

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

| |
LD&algcﬁal Latch (3-State) -
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
§| 74Fe04 7.5ns 75mA
1
1 ORDERING INFORMATION
COMMERCIAL RANGE
: PACKAGES Vg = 5V£10%; T, =0°C 10 +70°C
I 28-Pin Plastic DIP N74F604N
| L__28-Pin Plastic SOL N74F604D
|
|

L]

74F(U.L) | LOADVALUE
i PINS DESCRIPTION HIGH/LOW | HIGHLOW
AgA,. ByB, | Datainputs 1.0/0.033 20pA/20pA
SELECT A/§ Select input 1.0/0.033 20pA/20,
|
L] LB B3 & & | L_B_ 3 __J L3 __B_ B _B&
| Latch Enable Ir Input put (active Low) 1.0/0.033 20pA/20pA
L 5 & B N B B | L 5 B N N 8 & B N B _§
I| 0, | Dataoutputs 150/40 3mA/24mA
NOTE:

the latches when the Latch Enable (LE)

inputis Lowandis latched onthe LErising s High and disabled when LE is Low.

state outputs. Data entered from the B LOne (_0) FAS’T Uml Load is de deﬁned as: _JAA in the HJh state and 0. 6mA in Ihe Low s!ate_ —

edge. The outputs are enabled when LE I

d

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
r L8 &8 & &8 & § N _§ ]
N 1
SELECT A/ | &1
3456789 0ZTBBAUBRN D 1 - [ :
LLLLLLLEL (e e Ten ] w
AyBoA B A,B,A,B,A,B,A,B,A;B,A, B, L _:_ D2 ”‘: a
1—dLE P -
7
2 —Y seLecTaB | 12
9
. 1
908309000 . .
LTTTTTT .
15 13 12 11 1617 18 19 24| 7
- -
B e i n
TOP VIEW
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Latch FAST 74F604
LOGIC DIAGRAM
St s S
[I—>—=
Ag 3 D
4 E
=y ks DL,
g I ’
Ay 8 2
By 2 b ] >—D‘ 13
p— E D‘ Q,
Az D
E
:P} D - ._:}“:I:_[‘>£_ a
— E 3_ 2
Ay 2 D
By 0 2] ¢ b—-D'E>11_ a
b—{E 3
Dy
Aq 27 D
26 —E <
B 2 =2 16
—E ]D Q4
As 25 g '
Bs 2 0 | — M 17
g D %
Ag 2 [}
8g 22 = € »—D‘
—{E l Q
1 3 6
A7 21 g
87 2 D ] 1 . T
L—{E a,
VGC = Pin28
GND = Pin 14
FUNCTION TABLE 1
INPUTS 2 OUTPUTS
L
AyA, |By-B, | SELECT A/B §LE Q,Q,
A data |B data L T B data
A data |B data H 1) A data
X X X L z
X X L H B latched data
X X H H A latched data
H = High voltage level
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off" state
T = Low-to-High transition
93
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Praduct Specification

Latch

FAST 74F604

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ty =+25°C Tp =0°C 1o +70°C
Vee =5V Ve =5V +10%
YMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min J Max
LB N __J Lo A R K N N & N N § N __§ N ] L& ] - - — ]
t F’Epaganonalay 53 7o o I3 700
l_:';b’: SELECT A/B to Q_ (B latch) Waveform 1 60 85 w05 | ss | 11s ns
t Propagation delay 6.0 8.0 10.0 55 115
! t::t SELECT A/Bto Q_ (A latch) Waveform 2 4.0 65 85 35 2.0 ns
s tozn Output Enable time Waveform 4 Eﬁ)' - 7-5 - = 9-3 - -45_ In ﬁs"' : -‘
I o to High or Low level Waveform 5 LS.O 75 9.5 4.5 11.0
LR R B B B N _§ N N &R __§N__§N__J} L]
L. Output Disable time Waveform 4 5.0 70 9.5 45 11.0 ns
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc= 5v Vcc =5V110%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
R,_=500Q R =500Q
Min Typ Max Min Max
t.(H) Sp e, Hgnortow . 1.0 2.0
t:(L) i An B 10 E IWaveform 3 20 30 ns
(h(H) Hold time, High or Low 0 0
(L) : A, B b e :Waveform 3 10 15 ns
ty(L) 1 TE Pulse width, Low I waveform 3 5.0 6.0 ns
i i
1 i
L N NS N N S N . J
March 1, 1990
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Latch

FAST 74F604

AC WAVEFORMS

Vm Vm
L tpzL tpz
v
Q M v, +0.3V
n — oL
Waveform 4. 3-State Output Enable Time To High Level Waveform 5. 3-State Output Enable Time To Low
And Output Disable Time From High Level Level And Output Disable Time From Low Level

SELECTA/B Vi Vu
tpuL tpLH

on L Vum
Waveform 1. Propagation Delay, SELECT A/B Waveform 2. Propagation Delay, SELECT A/B
To Output (B latched data=Low. LE=H) To Output (A latched data=Low. LE=H)

Waveform 3. Data Setup And Hold Times ,Latch Enable
pulse width

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

t AMP
%% 3 v 20% ”
NEGATIVE | v v
PULSE " "
10% 10%

— |*—a"._u,) —-I I'—nm. «,;w

Test Circuit For 3-State Outputs 7 r_'“-"“') r_'"l &)
90% 0% AMP (V)
SWITCH POSITION POSITIVE v v
PULSE [ M
TEST SWITCH 10% A 10%
F tw " ov
closed
ez Vyy =15V
toz closed
Input Pulse Definition
All other open
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate YWl Y | YL
CTERISTICS f lue.
see A'C 9HARA. E S for value 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to zou‘r of

pulse generators.

March 1, 1990
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FAST Products

FEATURES

and Low states)

Stores 16-bit-wide Data inputs,
muiltiplexed 8-bit outputs

Open Collector outputs
Propagation delay 10ns typical

DESCRIPTION

The 74F605 multiplexed latch is ideal
for storing data from two input buses, A
or B, and providing data from either the
Aor B latches to the ouput bus. Organ-
ized as 8-bit A and B latches, thelatch
outputs are connected by pairs to eight
2-input multiplexers. A Select (SE-|
LECT A/B) input determines whether
the A or B latch contents are multi-
plexed to the eight Open Collector

High impedance NPN base inputs
for reduced loading (20pA in High

Power supply current 85mA typical

FAST /4F605

MTatch !

l Dual Octal Latch (Open Collector) I

L 2 & & B B N N | L& & B 2 R 3 B N B B |}
I- TYPE TYPICAL PROPAGATION | . TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
| 74F605 10.0ns | 85mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog =5V4£10%; T, =0°C 10 470°C
28-Pin Plastic DIP N74F605N
28-Pin Plastic SOL N74F605D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

. LOAD VALUE
PINS DESCRIPTION ,}',g,‘,‘,’,_'a,)” HIGH/LOW
AyA. ByB,| Datainputs 1.0/0.033 20pA/20pA
SELECT A/B | Select input 1.0/0.033 20pA/20pA
a 1B B ] L& & N &R _§B N N N J
E Latch Enable Input (active Low) 1.0/0.033 20pA/20pA
N N N ] L & K N N N B _§ _§N ]
00-07 Data outputs OC/40 OC/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

outputs. Data entered fromthe Binputs OC = Open Collector

are selected when SELECT A/Bis Low;

mput is Low and is latched on the [E These functions are also well-suited for

data from the A inputs are selected d d
nput rising edge. The outputs are enabled receiving 16-bit simultaneous data an
when SELECT A/Bis High. Data enters whergffE is High and disabled when LE transmitting it as two sequential 8-bit
the latches whenthe Latch Enable ((E) | o\ words.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
r - -
1
3 456789 1027 262524232221 20 L_ r-
LOLLLLI Lt s Jwzl> | o
I Al..AI '1‘35‘)'!‘4"‘!’(‘!'!‘7'1 !"_“ 102
- — - 13
C3d - .
2 ‘I SELECTAB 8__ |
9
0 ] EERLY
%%390990909 27| N
FITTTTT — .
15 1312 11 16 17 18 19 17__: |17
2 18
Vg =Pin28 :f— —
GND = Pin 14 20 19
TOP VIEW
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Latch FAST 74F605

LOGIC DIAGRAM

SELECTAB ——-lz >——-—ﬁ_>:—-—
r=-,
L _;.E‘l_b_‘a —P

Bo‘_:lEB""' —
L.

v

5_qq

13 Q,

mo

1

@
X}
=
o
mo

0 Q000 0y 00
Y

o >
E N
mo
<) I__mLcLl ™ o]

[
1 A
Ag2 D
8e2 5 —* -
b—iE D_ L Q 6
Ay 21 2
By 2 D ] —{ 11
E Q,
vCC =Pin28
GND = Pin 14
runcrionTaB,e I |
INPUTS I T ourrurs
| |
AgA, | BB, | SELECT AB Q,0,
A data |B data L 1 B data
A data |B data T A data
X X X L OFF
X X L H B latched data
X X H H A latched data
= High voitage level

L = Low voltage level

X = Don'tcare

OFF=Pulled up through resistor (open collector)
T =Low-to-High transition

September 20, 1989
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Latch FAST 74F605

AC ELECTRICAL CHARACTERISTICS

LIMITS
T‘ =+25°C T =0°C to +70°C
Vcc =5V =5V +£10%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF % = 50pF UNIT
RL = 500Q R = 500Q
Min Typ Max Min Max
4 Propagation delay 75 9.5 1.5 7.0 120
PLH pagal
tonL SELECT A/B to Q (B latch) Waveform 2 75 10.0 120 | 70 135 ns
Propagation delay 85 110 130 | 80 | 145
%’: SELECT A/B to Q (A latch) Waveform 1 65 85 110 | 60 | 115 ns
Propagation delay 85 11.0 13.0 8.0 145
P e Q Waveform 3 65 9.0 110 | 60 | 120 ns
n
AC SETUP REQUIREMENTS
LIMITS
TA= +25°C TA=0°Clo+70°C
Vcc =5V V.~=5V110%
SYMBOL PARAMETER TEST CONDITION ¢ sopF °8L = 50pF UNIT
RL =500Q RL = 500Q
Min Typ Max | Min Max
TR R e ks M 0 20 ”
(L) A B w©lE 1 3.0 40
(H) Hold tlme ngh or Low ° 1.0 20
E(L) | A, B t0TE vaveform 4 20 30 ns
ty(L) LE Pulse width, Low Waveform 4 50 6.0 ns
L L& & N N N N N _§N | J
AC WAVEFORMS
SELECTAB ¥ Vu Vu SELECTAB “kVwm Vu
tpu tpn “ ey o
Q, Vu Vu Q, Vu "
Waveform 1. Propagation Delay, SELECT A/B B
To Output (A latched data=Low. LE=H) w"""’g"m%u':';‘;’,:';:m ,',’,:,"if,,“{g"’," BTo
- - A,B Y
E fE-'.' Vu Vu " 4 / Z NI
L __ N ] t N
PHL tpn ty(L)
Q, Vu Vu | gty | /
Waveform 3. Propagation Delay, Clock To Output I = Vu
(A latched datasLow. SELECT A/B=H) I I
I_ _l Waveform 4. Data Setup And Hold Times, Latch Enable
pulse width
NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to chanqo for predictable output performance.
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FAST Products
=

L—----------J

« High impedance NPN base inputs :
for reduced loading (20 A in High I

and Low states)
- Octal bidirectional bus interface
- Open collector outputs sink 64mA

-'F622 Inverting

1
1
« -'F621 Non-inverting |
1
1

DESCRIPTION

The 74F621 is an octal bus transceiver
featuring non-inverting open collector
bus-compatible outputs in both send
and receivedirections. The outputs are
capable of sinking 64mA, providing
very good capacitive drive characteris-
tics. The 74F622 is a inverting version
of the 74F621. These octal bus trans-
ceivers are designed for asynchronous
two-way communication between data
busses. The control function implem-
entation allows for maximum flexibilty
in timing. These devices allow data
transmission from the A bus to the B
bus or from B bus to A bus, depending
upon the logic levels at the Enable
inputs ( and OEAB). The Enable
inputs can be used to disable the de-
vice so that the busses are effectively
isolated. The dual-enable configura-
tion gives the 'F621 and 'F622 the
capability to store data by the simulta-
neous enabling of OEBA and OEAB.

FAST 74F621, 74F622

Transceivers

74F621 Octal Bus Transcelver, Non-Inverting (Open Collector)
74F622 Octal Bus Transcelver, Inverting (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

DELAY (TOTAL)
74F621 8.0ns 105mA
74F622 8.5ns 53mA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V10%; T, =0°C 10 470°C
20-Pin Plastic DIP N74F621N, N74F622N
20-Pin Plastic SOL' N74F621D, N74F622D

NOTE:

1. Thermal mounting techniques are recommended.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ,;’,g,(y,_lé'\’” Lﬁg‘:,‘,’fg,,‘;‘
Ao- A7, Bo- B., Data inputs 1.0/0.033 20pA/20pA
OEBA, OEAB | Output Enable inputs 1.0/0.033 20pA/20pA
A o A7 Data outputs 0OC/40 OC/24mA
By B, Data outputs 0C/106.7 OC/64mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

OC=0pen Collector

Each output reinforces its input in this
transceiver configuration. Thus, when
both control inputs are enabled and all
other data sources to the two sets of the

99

bus lines are at high impedance, both
sets of bus lines (16 in all) will remain at
their last states.
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FAST Products

Product Specification

Transceivers FAST 74F621, 74F622
AC ELECTRICAL CHARACTERISTICS for 74F621
LIMITS
TA =+25°C TA =0°C to +70°C
Vcc=5v V°c=5Vi10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 6.0 95 12.0 55 13.0
PLH ns
. | A©B, Watetorm 2 40 6.0 80 | 35 85
t Propagation delay 6.0 9.0 12.0 55 125
PLH ns
oHL B 1A Waveform 2 35 55 75 30 8.0
to Propagation delay 6.0 10.0 135 55 14.0
oy, oA Waveform 3 35 6.5 105 | 30 1o | ™
t Propagation delay 70 12.0 15.0 6.0 17.0
o OEAB 10 B Waveform 4 35 65 95 | 30 100 | "™
n
AC ELECTRICAL CHARACTERISTICS for 74F622
LIMITS
TA = +25°C TA =0°C to +70°C
VCC =5V VCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 8.0 11.0 125 8.0 13.5
PLH
o, | A 0B, Waveform 1 15 4.0 55 15 6.0 ns
t Propagation delay 75 10.0 12.0 75 12.5
PLH
torL B A, Waveform 1 15 35 5.0 15 55 ns
t Propagation delay 8.0 10.5 12.0 8.0 125
H
oo ©A Waveform 3 6.0 8.0 100 | 60 10.5 ns
t Propagation delay 10.0 125 14.5 10.0 156.5
tr | OEABoB Waveform 4 50 75 90 | 50 95 ns
n _
AC WAVEFORMS

Waveform 1. For Inverting Outputs

Waveform 3. Propagation delay, OEBA to An

Waveform 2. For Non-Inverting Outputs

Waveform 4. Propagation delay, OEAB to Bn

NOTE: For all waveforms, V,, = 1.5V.

September 27, 1989
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Philips Components FAST Products

Product Specification

Transceivers

FAST 74F621, 74F622

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS

NOTE:

I, maximum specification.

Load Resistor (Q)

When using open-collector parts, the value of the pull-up resistor greatly affects the value of the ty, ,,. For example, changing the pull-up
resistor value from 500 Q to 10022 will improve the t,, ., up to 50% with only slight increase in the t,,,,, . However, if the pull-up resistor is
changed, the user must make certain that the total |,

current through the resistor and the total |, ‘s of the receivers do not exceed the

S ——

TEST CIRCUIT AND WAVEFORMS

I- 18
|
i 1
|
i 14
i
1 12
] © toLn
I Propagation
i delay (ns)
1 /
1 . A
I ] <
ton
1 .
1
| 2 /'
| | —
1 o 0 100 200 300 400 500 600
1
|
1
|
|
|

o S et e i e

Vee
Vin
PULSE
GENERATOR o.uy
Ry

"L

7.0V

I

Test Circuit For Open Collector Outputs

i

see AC CHARACTERISTICS for value.

pulse generators.

DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
C, = Load capacitance includes jig and probe capacitance;

FLI. = Termination resistance should be equal to ZOUT of

proon AMP (V)
NEGATIVE
PULSE

- tra @) t11_” @, )

— ' ) ‘ ™ @)

m 90% AMP (V)
POSITIVE v
PULSE L]
10% A 10% ov
4

V=158V
Input Pulse Definition

FAMILY

INPUT PULSE REQUIREMENTS

Ampiitude

Rep. Rate t

LH

w | trui

74F

3.0v 1MHz 500ns | 2.5ns | 2.5ns

September 27, 1989
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Document No. 853-0381
ECN No. 98171
Date of issue November 27, 1989
Status Product Specification
FAST Products

FEATURES

High-impedance NPN base inputs
for reduced loading (701A in High
and Low states)

Ideal for applications which require
high-output drive and minimal bus
loading

Inverting version of 'F245

» Octal bidirectional bus interface
3-state buffer outputs sink 64mA
and source 15mA

DESCRIPTION

The 74F640 is an octal transceiver featur-
ing inverting 3-state bus compatible out-
puts in both transmit and receive direc-
tions. The B port outputs are capable of
sinking.64mA and sourcing 15mA, provid-
ing very good capacitive drive
characteristics.The device features an
Output Enable (OE) input for easy cas-
cading and Transmit/Receive(T/R) input
for direction control. The 3-state outputs,
BO-B7, have been designed to prevent
output bus loading if the power is removed
from the device.

FAST 74F640

Transceiver
Octal Bus Transceiver , Inverting ( 3-State )
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F640 35ns 78mA
C3IDERING INFORMATION
COMMERCIALRANGE
PACKAGES Voo = 5VE10%; Ty =0°C 10 +70°C
20-Pin Plastic DIP N74F640N
20-Pin Plastic SOL N74F640D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGH/ILOW
Ay A, B- B, | Data inputs 35/0.115 TOpA/70pA
OE Output enable input (active Low) 2.0/0.067 40pA/40pA
TR Transmit/Receive input 2.0/0.067 40pA/40pA
Ao‘ A, A port outputs 150/40 3.0mA/24mA
Bo- B, B Port outputs 750/106.7 15mA/64mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
19 Nas
™ [20] Vo _EE 3ENI(BA)
A 78] OE 23 45 67839 1 3EN2 (AB)
: £ NERRENN I
A Es‘ Ag Ay A Ay A Ag A A, v ”
» _Ts_] By 19 —oE 3 o T
A R 11— R ‘_"’L
A 14 &, B, B, B, B, B, B, B, B, s
N = LTTTTTT : e
18 17 16 15 14 13 12 11 7
GND [11] B, . ::
Vcc-PInm ° "
TOP VIEW GND = Pin 10 pIS4 SRl
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Philips Components FAST Products Product Specification

Transceiver FAST 74F640
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto +70°C
Va:=5V Vcc=5v:t10%
SYMBOL PARAMETER TEST CONDITION C_ = 50pF C, =50pF UNIT
RL =500Q RL = 500Q
Min Typ Max Min Max

t Propagation delay 20 45 7.0 2.0 8.0

PLH

i | A BB oA Waveform 1 10 | 25 5.0 10 55 ns

N R _ B N B &N _J &N &N AL _§ & N § §F §F B ]

tozn Output Enable time Waveform 2 55 6.5 10.5 5.0 12.0 ns

ton to High or Low level Waveform 3 ] 55 70 10.5 5.0 11.0

oyz | Owutput Disable time Waveform 2 I 20 | 35 65 15 8.0

oz | from High or Low level Waveform 3 L.20 | 45 7.0 2.0 7.5 "

L 8 & B N &N _§ &8 &8 & &R N N &N N N B |}
AC WAVEFORMS
Aw By Vy Vy
tow tpu
Bpr A, Vu Vu

Wavelorm 1. Propagation Delay For inverting Outputs

Rl

oe Vo Vu
tez torz
—y oLt
‘Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Time To Low
And Output Disable Time From High Level Level And Output Disable Time From Low Level

NOTE: For all waveforms, V,, = 1.5V.

TEST CIRCUIT AND WAVEFORMS

prony [ tw { o AP M)
Ve
aertilion |-G R o §
ov
L
I’-nmu,) —*l |'—«m.(«,)
Test Circuit For 3-State Outputs |'_"‘-" ¢ I'_' T ""‘w w
SWITCH POSITION rosmve | /5 "% =
PULSE " M
TEST SWITCH 10% 10%
I tw 1 ov
torz closed
VM =15V
tPZL closed
Input Pulse Definition
All other open
DEFINITIONS
RL = Load resistor; sece AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate Wl Y | Yeo
se AC CHARACTERISTICS for value. 74F 3.0V 1MHz | 500ns| 2.5ns | 2.5ns
Rr = Termination resistance should be equal to ZOUT of
pulse generators.

November 27, 1989
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Document No. 853-0382
ECN No. 98172
Date of issue November 27, 1989
Status Product Spedification
FAST Products

FEATURES

« High impedance NPN base inputs
for reduced loading (20p.A in High
and Low states)

Octal bidirectional bus interface

- Common Output Enable for both
Transmit and Receive modes

« Open collector outputs sink 64mA
-'F641 Non-inverting
-'F642 Inverting

FAST 74F641, 74F642

Transceivers

74F641 Octal Bus Transceiver With Common Output Enable,
Non-Inverting (Open Collector)

74F642 Octal Bus Transceiver With Common Output Enable,
Inverting (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F641 8.0ns 69mA
74F642 8.5ns 52mA
ORDERING INFORMATION
c
PACKAGES OMMERCIAL RANGE

Voc =5Vi10%; TA =0°Cto +70°C

20-Pin Plastic DIP N74F641N, N74F642N

20-Pin Plastic SOL N74F641D, N74F642D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION III‘GFlsllIJLl(-)'V)N Lgm:gxe
Ay A, By B,| Data inputs 1.0/0.033 20pA/20pA
TR Transmit / Receive input 2.0/0.067 40pA/40pA
OF Output Enable inputs 2.0/0.067 40pA/40pA
Ao' A S Data outputs 0OC/40 OC /24mA
Bo' 37 Data outputs 0C/106.7 OC/64mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
OC=0pen Collector

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
74F641 74F641 74F641
iﬁ a3
™ [4] [20] Voo o o
x ] ) o 234567809
s o ARERERN
M 12 % o A Ao As A As Ag Ay >agj;
* 4] 17] 8, 1— TR st EE— ,__1__
A [ 16 B, 19— oe -+ :]1
A [¢] 15] B By B, B, By B4 Bs Bg By . e
T T
NG I 1111 o=
A [e] [13] & 1817 16 15 14 13 12 11 | ‘—_1:
A7 [s] 12] & = T,
aNo [ig] [11] 8, Voo =Pin2 —.[: :]:
TOP VIEW GND = Pin 10 T T
November 27, 1989 853-0382-98172
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Philips Components:

FAST Products

Product Specification

Transceivers

FAST 74F641, 74F642

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
lon High-level output current Voo =MIN, V) =MAX, V= MIN, V, =MAX 250 | pA
+10%V, 0.35 0.50
Ay Veg=MIN, | | -24mA ce
oL 5%V 035 | 050 V
VOL Low-level output voltage Vu_ = MAX,
BB Vi, =MIN lo  =48mA +10%Veq 038 | 055| V
07 lop =64mA 5%V 042 | 055| V
Vik Input clamp voltage Voo =MIN I =1, 073 12| V
Input current at T/R, OE Vcc =0.0V, VI =7.0V 100 | pA
II maximum
input voltag An. Bn VCC =55V, V' =55V 1 mA
T/R, OE 40 | pA
m High-level input current Vcc = MAX, VI =27V
A.B, 20 HA
/R, OF 40 | A
IIL Low-level input current Vcc = MAX, vI =05V
A, B, -20 | pA
lec An=T/ﬁ=4.5v, OE=GND 60 9 | mA
'F641
| T/R=4.5V, A =OE=GND 78 120 | mA
lec Supply current CCL. V... = MAX n
cc
(total) lec A, =T/R=OE=4.5V 37 55 | mA
‘F642
lecL A,=T/R=4.5V, OE=GND 67 98 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vcc =5V, TA =25°C.
AC ELECTRICAL CHARACTERISTICS for 74F641
LIMITS
TA =+25°C TA =0°Cto +70°C
V°c=5v V°c=5v:t10%
SYMBOL PARAMETER TEST CONDITION C_=50pF C, =50pF UNIT
RL = 500Q L= 500Q
Min Typ Max Min Max
: Propagation delay 65 | 85 | 115 ] 65 | 125 &
PLH Waveform 2 : ’ . § g ns
tPHL An to Bn l 4.0 6.0 9.5 4.0 11.0
t Propagation delay l 60 8.0 115 6.0 12,0
PLH Waveform 2 ns
tPHL Bn to An 35 55 7.5 3.5 8.0
t Propagation delay 7.0 10.5 125 7.0 13.0
PLH
by | OE® A, Waveform 4 ! 5.0 7.0 9.0 5.0 10.0 ns
t Propagation delay 8.0 9.0 125 8.0 13.5
PLH 4
ty. | OE® B, Waveform 1 .s 75 95 | 55 105 ns
1

November 27, 1989
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Philips Components FAST Products

Product Specification

Transceivers FAST 74F641, 74F642
AC ELECTRICAL CHARACTERISTICS for 74F642
LIMITS
Tp=+25°C T, =0°C10+70°C
Vee =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF ¢, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 60 | 90 1 125 180 [ ws - T"
LK J X ) ! .
o | Ay® B, Waveform 2 ] 20 45 65 | 20 7.0 ns i
t Propagation delay I 75 8.0 12.0 75 125 1
PLH Waveform 2 ns
tort B0 A, 15 40 6.0 15 65 1
t Propagation delay | 75 9.0 12.0 7.5 12.5 1
PLH
tn. | OE® A Waveform 4 6.0 80 105 | 60 1.0 ns I
t Propagation delay 8.0 9.0 125 8.0 . 13.0
PLH —_—
o, | OEwo B Waveform 4 1 6.0 7.0 105 | 60 11.0 ns :
AC WAVEFORMS |
AyorB,
B,OrA,

Waveform 1. Propagation delay for An to Bn or
Bn to An ('F642)

An or Bp

Waveform 3. Propagation delay for OF to
An or Bn Outputs ('F642)
(Bn or An inputs in High state)

NOTE: For all waveforms, VM =1.5V.

Waveform 2. Propagation delay for An to Bn or
Bn to An ('F641)

OE ™ Vm

tpuL toLn
An or B, Vm Vm

Waveform 4. Propagation delay for OE to
An or Bn Outputs ('F641)
(Bn or An inputs in Low state)

TEST CIRCUIT AND WAVEFORMS

Voo

Ry _I_ c‘l

Test Circult For 3-State Outputs

SWITCH POSITION
TEST SWITCH
iz e closed
All other open
DEFINITIONS

see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to Z ouT of
pulse generators.

J L°7.ov
Vi
wltiton |-G oot

RL = Load resistor; see AC CHARACTERISTICS for value.
L= Load capacitance includes jig and probe capacitance;

%0% 3 tw wx  AMPM
NEGATIVE
PULSE W Vu
10% 10% ov
- L'nl @) "I L‘Irua @,)
I r—‘n.u t,) |’"m. )

0% 90% AuP v
POSITIVE v v
PULSE " M
10% 4 10%

I tw | ov
VM =15V
Input Puise Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate Wl Y | YL
74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns

November 27, 1989
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Document No. 853-1124
ECN No. 98393
Date of issue April 18, 1990
Status Product Specification
FAST Products
FEATURES

Combines 'F245 and two 'F374
type functions in one chip

High impedance base inputs for
reduced loading (70pA In High and
Low states)

Independent registers for A and B
buses

Multiplexed real-time and stored
data

Choice of non-inverting and
inverting data paths

Controlled ramp outputs for
'F646A/'F648A

3-state outputs

300 mil wide 24-pin Slim Dip
package

DESCRIPTION

The 74F646/646A and 74F648/648A
Transceivers/Registers consist of bus
transceiver circuits with 3-state outputs,
D-type flip-flops, and control circuitry ar-
ranged for multiplexed transmission of
data directly from the input bus or from
the internal registers. Data on the A or B
bus will be clocked into the registers as
the appropriate clock pin goes High.
Output Enable (OE) and DIR pins are
provided to control the transceiver func-
tion. In the transceiver mode, data pres-
ent at the high impedance port may be
stored in eitherthe A or B register or both.

The select (SAB, SBA) pins determine
whether data is stored or transfered
through the device in real-time.The DIR
determines which bus will receive data
when the OE is active Low. In the isola-
tion mode ( OE = High), data from Bus A
may be stored in the B register and/or

FAST 74F646, 74F646A
74F648, 74F648A
Transceivers/Registers

74F646/646A Octal Transceiver/Register, Non-inverting (3-State)
74F648/648A Octal Transcelvers/Register, Inverting (3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICALf TOTAL)
74F646/648 115MHz 140mA
74F646A/648A 185MHz 105mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C10 +70°C
24-Pin Plastic Slim DIP (300mil) | N74F646N, N74F646AN, N74F648N, N74F648AN
24-Pin Plastic soL' N74F646D, N74F646AD, N74F648D, N74F648AD

NOTE 1: Thermal mounting techniques are recommended except for N74F646A/N74F648A.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Jt;ﬁ/li;v}v Lg:;pﬂyxxs

A,y - A7' B, - B, |A and Binputs 3.5/0.166 70pA/70pA
CPAB A-to-B clock input 1.0/0.033 20UA/20uA
CPBA B-to-A clock input 1.0/0.033 20pA/20uA
SAB A-to-B select input 1.0/0.033 20pA/20pA
SBA B-to-A select input 1.0/0.033 20pA/20uA
DIR Data flow Directional control enable input| 1.0/0.033 20pA/20puA
OE Output Enable input 1.0/0.033 20pA/20uA
Aq- A7 B, - B, | Outputs for 'F646A/F648A 750/80 15mA/48mA
Ay- A7 B, - B, |Outputs 'F646/'F648 750/106.7 15mA/64mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

data from Bus B may be stored in the A
register. When an output function is dis-
abled, the input function is still enabled
and may be used to store and transmit
data. Only one of the two busses , Aor B
may be driven at a time. The following

107
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Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F646/646A 'F646/646A ‘F646/646A
=
45 67 8 910 11 » “:ﬂ‘:"
ARRARR =0
Aﬂ Ai 5 AI A‘ ~ Al A7 q J
{ —]CPAB . P PR b
2 —]SAB v1 T}
3 —{DIR oo 71 > >
23 —1 17 2v ,
2 —fem e
21 —doE o ZJ"L
B 8, 8 8, B, B, 8,8, y ey
BRERERE it et
5 " 18
20 19 18 17 16 15 14 13 D e
Voo =Pin24 Yo (41>
GND = Pin 12
TOP VIEW
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F648/648A 'F648/648A 'F648/648A
2 Nas
LT =
Ay A A A, AL A A A, —b=
g iy = S
3 —{DOIR ;1 T
23 —JcpeA E o
22 —JsaA 7] v ,
21 —cOE [3 ”. )1
B, B, 8 B, B, B, B, B, L g“"-
TTTTTTTT o e
20 19 1817 16 15 14 13 ., 15
:_t N 14
Veg=Pin2¢ Bag== N
GND = Pin 12 "l Py
REAL TIME BUS TRANSFER TRANSFER STORED DATA
BUSATOBUSB TOAORB
BUSA BUSA BUSB
OE DIR CPAB CPBA SAB SBA TE DIR CPAB CPBA SAB SBA O OIR CPAB CPBA SAB SBA
tLe x x xt L HHolL X H X

April 18, 1990
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Philips Components

FAST Products

Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
FUNCTION TABLE
INPUTS DATA I/0 OPERATING MODE
OE l DIR [CPAB |CPBA |SAB |SBA AgyA, By-B, ‘'F646/646A 'F648/648A
_-_—
I' H-l X ) X X X Input Unspecified*|  Store A, B unspecified* Store A, B unspecified*
L — | X X ) X X |Unspecified* Input Store B, A unspecified* Store B, A unspecified*
H X T T X X Input Input Store A and B data Store A and B data
H X HorL [HorlL X X Isolation, hold storage Isolation, hold storage
L L X X X L Output Input Real time B data to A bus Real time B data to A bus
L L X HorL X H Stored B data to A bus Stored B data to A bus
L H X X L X Input Output Real time A data to B bus Real time A data to B bus
L H HorlL X H X Stored A data to B bus Stored A data to B bus

H= High voltage level
L= Low voltage level

X=Don't care

T =Low-to-High clock transition

*= The data output function may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enable,

i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

|20 %

LOGIC DIAGRAM
— 2 'F646/646A
oF
cpea 22 [
c::%_%
[ Trarcmmee || ] 5= | | ]
| ] ad |
asl } ot '
- o<l
L |
1
Tt | |
s - |
[ I N LU
N y { \B
To 7 other channels

- 'F648/648A
3
cf;'f.];; B Do
c:::%_ D"_ﬁ_
SAB —l »—E ->._
—— — — — — R T S — -
r 1 of 8 Channels 1D - __l
[ ] } P |
o[22 |
f |2 %
[ © |
| “ [ |
I { |
[ I S N
\B \A
To 7 other channels

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voc Supply voltage -0.510 +7.0 Vv
Vin Input voltage 0510 +7.0 \"
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05to +VCC \"

74F646A, 74F648A 72 mA

lout Current applied to output in Low output state 74F646, 747648 128 A

Ta Operating free-air temperature range 0to +70 °C

Tstg Storage temperature -65 to +150 °C
April 18, 1990
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Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER - - UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 N
Viu High-level input voltage 2.0 |
\ Low-level input voltage 0.8 "
Ik Input clamp current -18 mA
lon High-level output current -15 mA
Lo R R & N N R N &R &N N N N _§_ | —----—-—_--—-_------l_----
r 74F646A, 74F648A 48 mA _I
[ Low-level t t
L oL ow-level output curren 7aF646, 74F648 ot " __I
LN 8 N N N __§ B N _§N N _§R _§ _J§ ] o F ¥ ¥ B _ N N _§ B ¥ B R _N _§ N R _§ _§N_§_N_§R_§ N ]
{ Ta i Operating free-air temperature range 0 70 °C
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Ve = MIN, L amA +10%Ve 24 \'
" OH™
VOH High-level output voltage vIL = MAX, t“:%VCC 27 | 34 v
V., =MIN
H lo="15mA +10%V 20 v
Al Voo =MIN. | = 48mA £10%V 038 | 055 | V
\" Low-level output voltaget; ; V, =MAX
oL F646 and 'F648 IL ’ o
only Vi =MIN lo = 84mA 5%V 0.42 | 0.55 \'
VIK Input clamp voltage Vcc = MIN, II = llK 0.73 | -1.2 \"
| Input current at others Ve = 0.0V, V,=7.0V 100 HA
| imum input voltage _ _
AyA; ByB, Vog = MAX, V, =55V 1 mA
|IH High-level input current OE, DIR Vcc = MAX, Vl =27V 20 RA
- CPAB, CPBA
" Low-level input current SAB, SBA Voo =MAX, V| =05V -20 pA
Off-state output current, V.. =MAX. V. =27V 7
lozu * ' High-level voltage applied |, » g g cc=MAX. V=2 ° KA
Off-state output current 077 "0 7
I | 4 = MAX, V, = 0.5V -
0ZL * 'IL |Low-level voltage applied Vee o 70 | A
IOS Short-circuit output current® 'F646, 'F648 VCC = MAX -100 -225 mA
E lo  |Output current FoABA Vog = MAX, Vg = 2.28V 60 150 | mA
K K _Fr K _§F K B N B _§F N B ¥ _§F F _§ N _§ 38 38 B N B B B B B _N N _§ N __N N R B R N} J
lech 125 | 165 mA
‘F646
‘F648 lecL 160 | 210 mA
lecz 135 | 160 mA
I Supply current (total Ve = MAX
cc aad (total) locH ce 100 | 145 | mA
'F646A
'F648A lecL 110 | 155 mA
lecz 105 | 155 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.

2. All typical values are at Vo = 5V, T, = 25°C.

3. Not more than one output should be shorted ata time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last.

4. The output condition has been chosen to produce a current that closely approximates one half of the true short-circuit output current, |yg.

April 18, 1990
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Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
AC ELECTRICAL CHARACTERISTICS for 74F646
LIMITS
T, =+25°C T,=0°Cto+70°C
g V°c=5V V°c=5Vi10‘%
YMBOL PARAMETER TEST CONDITION C,_=50pF C,_ =50pF UNIT
R, =5000 R _=5000
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 100 115 90 MHz
t Propagation dola; 55 75 10.0 5.0 115
PLH pagal y
' |CPABor CPBA oA orB_ Waveform 1 55 | 80 10.0 50 1o | ™
oy | Propagation delay w;';n 2- T e T e T e T o T v
'L |A 0B orB oA 40 65 8.0 40 10.0
t Propagation delay e 5.0 7.0 85 45 10.5
PLH ! { : : -
'L |SABorSBAW A or B/ Waveform 2, 3 50 | 65 85 45 95 ns
tozn | Output Enable time Waveform 5 5.0 7.0 10.0 45 11.0 ns
a2 |OEto A orB Waveform 6 65 85 11.0 6.0 125
tozn | Output Enable time Waveform 5 45 65 9.0 40 10.0 ns
tba |[DIRto A orB_ Waveform 6 6.0 85 11.0 55 125
oz | Output Disable time Waveform 5 6.5 9.0 11.5 6.0 125 ns
'z |OE to A orB Waveform 6 65 9.0 1.5 6.0 135
tonz | Output Disable time Waveform 5 55 85 11.0 45 13.0 ns
tiz |DIR to A orB, Waveform 6 55 85 11.0 5.0 125
AC SETUP REQUIREMENTS for 74F646
LIMITS
TA = +25°C TA =0°C to +70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C,_= 50pF G, = 50pF UNIT
R, = 5000 R, =500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 45 5.0
L) | A orB to CPABor CPBA Waveform 4 45 50 ns
(H) Hold time, High or Low 0 0
E(L) A_orB_to CPAB or CPBA Waveform 4 0 0 ns
1,(H) Pulse width, High or Low Waveform 1 40 4.0 ns
(L) CPAB or CPBA 6.0 6.0
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FAST Products

Product Specilfication

Transceivers/Registers

FAST 74F646, 74F646A, 74F648, 74F648A

AC ELECTRICAL CHARACTERISTICS for 74F648

LIMITS
T, =+25C T, =0°Cto+70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C,_ =50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 100 115 90 MHz
toiy | Propagation delay 50 7.0 9.5 45 11.0
thu |CPABorCPBA toA_orB_ Waveform 1 50 | 75 95 45 | 110 | ™
T | Propagation delay miaree TR e TRy Ty e T
L |A 0B orB 0 A 40 6.0 85 35 95
4 Propagation delay ——— 45 70 85 45 105
PLH s o o R 8
L |SABorSBAWA or B Waveform 2, 3 45 | 65 85 45 95 ns
n n
toz4 | Output Enable time Waveform § 45 7.0 10.0 45 11.0 ns
a2 |OEtw A orB Waveform 6 6.0 85 11.0 5.5 125
t74 | Output Enable time Waveform § 45 7.0 10.0 4.0 11.0 ns
'ba |[DIRto A orB, Waveform 6 6.0 85 11.0 55 125
tonz | Output Disable time Waveform 5 6.0 9.0 115 6.0 125 ns
‘iz |OE to A orB Waveform 6 6.0 85 12.0 6.0 135
tonz | Output Disable time Waveform § 5.0 9.0 125 45 14.0 ns
‘iz |DIR to A orB_ Waveform 6 5.0 9.0 125 50 14.0
AC SETUP REQUIREMENTS for 74F648
LIMITS
T, =+25°C T, =0°C o +70°C
Vcc=5V V°c=5V +10%
SYMBOL PARAMETER TEST CONDITION C, = S0pF G, = 50pF UNIT
R, = 5000 R, =5000
Min Typ Max Min Max
t_(H) Setup time, High or Low 40 5.0
L) | A orB 1o CPABor CPBA Waveform 4 40 50 ns
th(H) Hold time, High or Low 0 0
t() | A orB to CPABor CPBA Waveform 4 0 0 ns
(H) Pulse width, High or Low Wavelorm 1 35 40 ns
L, CPAB or CPBA 6.5 70
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FAST Products

Product Specification

Transceivers/Registers

FAST 74F646, 74F646A., 74F648, 74F648A

AC ELECTRICAL CHARACTERISTICS for 74F646A

LIMITS
TA=+25°C TA=0°C to +70°C
Vcc=5V Vcc=5Vi10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 165 185 150 MHz
t Pro| tion dela 55 7.0 10.0 45 11.0
PLH pagation y X B . . .
'L |CPABorCPBA toA_orB_ Waveform 1 45 | 70 95 40 10.0 ns
t Pro| tion dela 40 6.0 9.0 3.5 10.0
PLH pagation delay . ) ) . .
. |A,10B orB A Waveform 2 20 | 50 8.0 20 80 ns
t P ion dela 45 65 95 40 10.0
PLH ropagation y .
', |SABorSBAt A or B Waveform 2, 3 35 | 80 10.0 30 1ns | "™
tozh Output Enable time Waveform 5 3.0 55 9.0 25 10.0 ns
'ba |OEto A orB Waveform 6 3.0 55 9.0 25 10.0
toz4 | Output Enable time Waveform 5 3.0 5.0 8.0 30 85 ns
'z |DIRto A orB Waveform 6 35 6.0 85 3.0 9.5
'oyz | Output Disable time Waveform 5 15 40 65 1.0 8.0 ns
torz |OE to A orB Waveform 6 25 55 8.0 20 95
tonz | Output Disable time Waveform 5 20 45 75 1.5 85 ns
iz |DIRto A orB Waveform 6 30 50 8.0 20 8.5
AC SETUP REQUIREMENTS for 74F646A
LIMITS
TA =+25°C TA =0°C to +70°C
VOC =5V VCC =5V+10%
SYMBOL PARAMETER TEST CONDITION cl.. = 50pF cL = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 35 40
£(L) | A_orB to CPABor CPBA Waveform 4 40 45 ns
t,(H) Hold time, High or Low 0 0
() | A orB_to CPABor CPBA Waveform 4 0 0 ns
tw(H) Pulse width, High or Low Waveform 1 35 45 ns
t,(L) CPAB or CPBA 3.5 4.0
113

April 18, 1990




Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A

AC ELECTRICAL CHARACTERISTICS for 74F648A

LIMITS
TA =+25°C TA =0°C to +70°C
V°c=5v V°c=5V:t10%
SYMBOL PARAMETER TEST CONDITION C,_=50pF C, = 50pF UNIT
R, = 5000 R, =500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 160 185 135 MHz
toin | Propagation delay 5.0 7.0 9.5 45 10.5
thh |CPABorCPBA toA o B Waveform 1 55 | 75 10.0 a5 | 105 | "™
t Propagation dela 25 | 45 75 20 85
PLH pagation delay
. |A 0B orB A Waveform 3 40 | 60 85 40 95 ns
[ Propagation dela 40 | 70 95 35 1.5
PLH pagation delay
th. |SABorSBAMA or B, Waveform 2, 3 45 | 70 95 45 | 100 | "™
tozy | Output Enable time Waveform 5 35 6.5 10.0 35 11.0 ns
‘a |OEtw A orB Waveform 6 45 65 10.0 4.0 115
tozn | Output Enable time Waveform 5 35 55 85 3.0 9.0 ns
'tz |DIRto A orB_ Waveform 6 40 | 65 95 40 10.0
toyz | Output Disable time Waveform 5 25 40 6.5 20 8.0 ns
'z |OE to A orB Waveform 6 4.0 65 9.0 35 10.0
tonz | Output Disable time Waveform 5 25 50 85 20 9.0 ns
bz |DIR to A orB Waveform 6 25 5.0 8.0 25 9.0
AC SETUP REQUIREMENTS for 74F648A
LIMITS
T, =+25C T, =0°C 10 +70°C
V°c=5V Vcc=5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
R, = 5000 R, =5000Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 4.0 45
£() | A orB_to CPABor CPBA Waveform 4 40 45 ns
(H) Hold time, High or Low 0 0
hu_) A_orB_to CPAB or CPBA Waveform 4 0 0 ns
tw(H) Pulse width, High or Low Waveform 1 3.5 40 ns
(L CPAB or CPBA 35 3.5
114
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Philips Components FAST Products

Product Specification

FAST 74F646, 74F646A, 74F648, 74F648A

Transceivers/Registers

AC WAVEFORMS

Apor B, Vi SBA or SAB

tpHL tpLw

Bhor A v v AjorB
Apor B, Vu n= T M M n n

Vu

Waveform 2. Propagation Delay, Anto Bnor
Bnto An and SBA or SAB to Anor Bn

Waveform 1. Propagation Delay, Clock Input To
OQutput, Clock Pulse Width, and Maximum Clock
Frequency

SBAor
Bn Vu Vi SAB
ton? tpHL
A
Bpor A, Va vy nor Bn

Waveform 3. Propagation Delay, Anto Bnor
Bnto Anand SBA or SAB to Anor Bn

3

Apor

v
ﬁ'h(n

K Vm

Waveform 4. Data Setup And Hold Times

oE

Vu
DIR

>tvu
tpzL

>L<v-
tpz

A\l

tpzn tpHz 3y
0.3V
A Vu OH

Apor B,

s Vou+0.3V

Waveform 5. 3-State Output Enable Time To High

Waveform 6. 3-State Output Enable Time To L.
Level And Output Disable Time From High Level — State Output Enable p o

Level And Output Disable Time From Low Level

NOTE: For all waveforms, V, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

pron tw o AP )
_'I L—'n.u @)
frtnetp

Y
()
o’

Ry

ty @)

|'_' T t,)

Test Circuit For 3-State Outputs

AMP (V)
SWITCH POSITION rosmve | /g ** e
TEST SWITCH 10% 7 10%
L tw d ov
torz closed Ve - 15V
toa closed M
All other open Input Pulse Definition
DEFINITIONS
R, = Loadresistor; see AC CHARACTERISTICS for value. FANILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Ampiitude | Rep.Rate wol Yren | Yo
see A.C ?HARA.CTENSTICS for value. 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
F\T = Termination resistance should be equal to ZOUT of
pulse generators.
April 18, 1990
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FEATURES
+ Combines 'F245 and two 'F374 type |
functions in one chip

= TR Esdimer b T Tor

reduced loading (70pA in High and
Low states)

« Independent registers for A and B
buses

» Multiplexed real-time and stored
data

- Choice of non-inverting and
Inverting data paths

« 3-state outputs

DESCRIPTION

The 74F651/74F651A and 74F652/
74F652A Transceivers/ Registers consist
of bus transceiver circuits with 3-state
outputs, D-type flip-flops, and control cir-
cuitry arranged for multiplexed transmis-
sion of data directly from the input bus or
the internal registers. Data on the A or B
bus willbe clocked into the registers asthe
appropriate clock pin goes High. Output
Enable (OEAB, OEBA) and Select (SAB,
SBA) pins are provided for bus manage-
ment.

FAST 74F651, 74F651A
74F652, 74F652A
Transceivers/Registers

74F651/74F651A Octal Transcelver/Register, Inverting (3-State)
74F652/74F652A Octal Transcelver/Register, Non-Inverting (3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL f OTAY
74F651/74F652 110MHz 140mA
74F651A/74F652A 175MHz 110mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

Vee

=5V+10%; T, =0°Cto +70°C

24-Pin Plastic Slim Dip (300mil)’

N74F651N, N74F652N

24-Pin Plastic Slim Dip (300mil)

N74F651AN, N74F652AN

24-Pin Plastic SOL'

N74F651AD, N74F652AD

NOTE 1:

Thermal mounting techniques are recommended.

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

oescreon | et | e
Ay- A, A inputs 35/0.116 70uA/70pA
B,- B, B inputs 35/0.116 70pA/70pA
CPAB A-to-B clock input 1.0/0.033 204A/20pA
CPBA B-to-A clock input 1.0/0.033 20UA/20pA
SAB A-to-B select input 1.0/0.033 20HA/20pA
SBA B-to-A select input 1.0/0.033 20pA/20pA
OEAB A-to-B Output Enable input 1.0/0.033 20pA/20pA
OEBA B-to-A Output Enable input 1.0/0.033 20pA/20pA
A,- A., Bo - B7 A outputs ('FE51, 'F652) 750/106.7 15mA/64mA
A,- A7 B° - B7 B outputs ('F651A, 'FE52A) 750/80 15mA/48mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘F651/651A 'F651/651A 'F651/651A
Vee n_ Nenay
CPBA 45 6 7 891011 3 [
EREREEY! e
oEBA- A AL A A AN A A, ! o
: e A
,’,:w 0{; Al [l T
B2 2—] s o1 > %
h 21— OEBA 17 v
B, 8, 8, 8 8,8,8,8,8, s :}41
5 ’ S
: R1RER : S
. . S
Ve =Pin24 m‘:
cc "
TOP VIEW GND = Pin 12 g N
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
The following examples demonstrate 'F652/652A 'F652/652A
the four fundamental bus-management
functions that can be performed with .
the 'F651/651A and 'F652/652A. 45 67 8 9101 3 protnsd
The select pins determine whether data 1141ttt 2 be
is stored or transferred through the A A A A A A A A 3 o
device in real time. 2 ar
The Output Enable pins determine the B poey m| »
direction of the data flow. 3 —]Joeas "'E w B
23 —{CPBA G
7 —oean e I
e =
B, B, B B, B, B, B, 8, :""E :I‘&
g 1
331220 P —
1° b
Voo =Pin2¢ T T
GND = Pin 12 = hapagy
T e O e b v
BUSA BUSA BUSB BUSA m BUSB BUSA BUSB

OEABOEBACPABCPBA SAB SBA

L L X X X L H

OEABOEBACPABCPBA SAB SBA

X X L X X H T X
L x X T
L H T T

\_v_/

OEABOEBACPABCPBA SAB SBA

X
X

X

OEABOEBACPABCPBA SAB SBA

X H L HorLHorL H H

X
X
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Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A
LOGIC DIAGRAM
‘'F651/651A 'F652/652A
cesa ——o>— Ty
OEAB _> CEAB >
. o> = :-__DEF—VTK?
1 of 8 Channeis 10 1of 8 Channels 0
[Eincaii R
, o SRSt
- ‘ -
w0 10
1 \_.{>.. 1
| |
To 7 othar channeis Te 7 other channels
FUNCTION TABLE
INPUTS DATA 1/I0 OPERATING MODE
OEAB| OEBA | CPAB |CPBA | SAB |SBA An Bn 'F651/651A 'F652/652A
L H HorlL |HorlL X X Isolation Isolation
L H T T X | X Input Input Store A and B data Store A and B data
X H T HorlL X X Input Unspecified* Store A, Hold B Store A, Hold B
H H ) T L | X Input Output Store A in both registers Store A in both registers
L X |HorlL ) X X |Unspecified* Input Hold A, Store B Hold A, Store B
L L T T X L Output Input Store B in both registers Store B in both registers
L L X X X L Output Inout Real time Bdatato Abus | Real time B data to A bus
L L | x |Hot| X | H P Stored B data to A bus Stored B data to A bus
H H X X L X Input Output Real time A data to B bus Real time A data to B bus
H H HorlL X H X P Stored A data to B bus Stored A data to B bus
Stored A data to B bus Stored A data to B bus
H | L |HorL|Horl | H | H | Ouput Output Stored B data to A bus Stored B data to A bus
NOTES:

H= High voltage level
L= Low voltage level

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.
T =Low-to-High clock transition

X=Don't care

January 29, 1990
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Product Specification

Transceivers/Registers

FAST 74F651, 74F652, 74F651A, 74F652A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the ing free-air t range.)
SYMBOL PARAMETER RATING UNIT
Ve Supply voltage 0510 +7.0 v
Vin Input voltage 0510 +7.0 Vv
I Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5to *VCC Y
) . 'F651, 'F652 128 mA
lour Current applied to output in Low output state
'F651A, 'F652A 72 mA
Ta Operating free-air temperature range Oto +70 °C
Ts1a Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Ve Supply voltage 45 5.0 55 \'
Vi High-level input voltage 2.0 Vv
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -18 mA
lou Low-level output current F651, 'Fe52 64 mA
‘FE51A, 'FE652A 48 mA
Ta Operating free-air temperature range 0o 70 °C
January 29, 1990
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Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
V.. = MIN +10%Vee 24 v
) cc ’ loy=3mA
Vou High-level output voltage V), =MAX, 5%V 27 | 33 \
V,, = MIN
H loy="15mA +10%Vo 20 v
Ve = MIN. +10% Vo 055 | V
VoL Low-level output voltage V. =MAX lo =MAX
o .
Vi =MIN 5%V 042 | 055 | V
le Input clamp voltage Vcc = MIN, Il = IIK 0.73| -1.2 v
| Input current at maximun others Ve =00V.V =70V 100 | pA
I input voltage
AO-A.,. BO-B7 VCC =55V, VI =55V 1 mA
lIH High-level input current | OEAB, OEBA, Vcc =MAX, vI =27V 20 HA
CPAB, CPBA
W Low-level input current | SAB, SBA Vg =MAX, V, = 0.5V 20 | pA
Off-state output current
hw*lozm High-level voltage applied AgA,, Vg =MAX, V= 2.7V 70 | pA
Off-state output current By-B, _ _ R
oz Low-level voltage applied Vee =MAX, V(= 0.5V 70 | HA
! Short circuit output current® | 74F 651 V... =MAX -100 225 | mA
os 74F652 cc
lo | Output current* 74FesoA Vg =MAX, Vy=2.25V 60 -160 | mA ]
L & R &R N N N N N ] ---I-—-I-_------—_-_---l--l--l--ss-l--I-
110 1
lecH 1405| 1gs5| ™A
74F651 155 200
74F652 [ J neBl ~.-B| MA
74F652 (Vo i85°] 240
ICCZ 130 | 175 | mA
Icc Supply current VCC =MAX
(total) ICCH 105 | 145 | mA
74F651A
74F652A| ool 115 | 165 | mA
ICCZ 115 | 160 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.

2. All typical values are at V.. = 5V, TA = 25°C.

3. Not more than one output should be shorted at a time. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more ly reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, | tests should be performed last.

4. |, is tested under conditions that produce current approximately one half of the true short-circuit output current (log).

5. These values are for worst case only. Worst case is defined as all (16) VO pins selected as outputs. When using worst case conditions thermal mounting is
required.
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Philips Components FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

AC ELECTRICAL CHARACTERISTICS for 74F651/74F652

LIMITS
T, =+25°C T, =0°C10+70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C_=50pF C, = 50pF UNIT
R, =500Q R _=500Q
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 90 110 80 MHz
t Propagation delay 5.0 7.0 10.5 45 125
PLH
top | CPABorCPBAto A or B Waveform 1 55 75 110 | 50 12,0 ns
t Propagation delay 3.0 6.0 10.0 25 12.0
PLH Waveform 2, 3 ns
‘PHL An or Bn to Bn or An 3.0 6.0 9.0 3.0 10.0
t Propagation delay 40 7.0 10.0 4.0 125
PLH
thr | SABorSBAtOA orB, Waveform 2, 3 40 | 65 95 | 40 | 100 ns
thzy | Output Enable time Waveform 7 40 7.0 10.0 35 11.0
oy, | OEABorGEBAto A or B Waveform 8 6.0 105 120 | 55 13.0 ns
toyz | Output Disable time Waveform 7 45 9.5 13.0 4.0 145
oy | OEABorOEBA to A or B_ Waveform 8 45 9.0 130 | 40 15.5 ns
AC SETUP REQUIREMENTS for 74F651/74F652
LIMITS
T, =+25°C T, =0°Cto +70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C,_ =50pF UNIT
ﬁL = 5008 RL = 5000
. Min Typ Max Min Max
t.(H) Setup time, High or Low 40 50
(L) | A,orB to CPABor CPBA Waveform 4 40 50 ns
th(H) Hold time, High or Low 0 0o
t(l) | A orB to CPABor CPBA Waveform 4 0 0 ns
t (H) Setup time, High or Low 5.0 5.0
£() | OEBA to OEABor OEAB1o OEBA | "aveform 5.6 50 50 ns
lh(H) Hold time, High or Low 0 0
T(L) | OEBA to OEABor OEABIo OEBA | aveforms.6 0 0 ns
LN(H) Pulse width, High or Low Waveform 1 45 45 ns
t(L) CPAB or CPBA 6.5 65

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.
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FAST 74F651, 74F652, 74F651A, 74F652A

Phllips Components

Transceivers/Registers

AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A

LIMITS
T, =+25°C T,=0°Cto+70°C
Voo =5V Voo =5V £10%
lsymBOL PARAMETER TEST CONDITION C, = 50pF C_=50pF UNIT
R, =500Q R, = 5000
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 155 175 140 MHz
45 7.0 10.0 4.0 11.0
'FE51A ; : ns
i 55 75 105 5.0 1.0
tPLH Propagation delay Waveform 1
toy | CPABorCPBAto A or B, 'FE52A 5.0 75 10.0 45 1.5
50 70 10.0 45 105 ns
\ 25 45 75 20 85
toy | Propagation delay FE51A Waveform 2. 3 40 65 9.0 40 10.0 ns
v me,
oy | ApOrB 0B orA, 'F652A 40 60 9.0 35 10.0 ns
3.0 5.0 8.0 25 85
. 40 7.0 10.0 35 12.0
F651A ns
i 5.0 7.0 10.0 45 10.0
tPLH Propagation delay Waveform 2, 3
oy | SABorSBAto A or B/ ‘F652A 45 7.0 10.0 40 11.0
40 8.0 100 4.0 15 ns
t Output Enable time Waveform 7 3.0 50 8.0 25 85
pzH
oz | OEABorOEBAto A or B Waveform 8 35 6.0 85 3.0 9.0 ns
tonz Output Disable time Waveform 7 1.5 4.0 7.0 1.0 75
toz | OEABorOEBAto A orB Waveform 8 25 6.0 85 20 9.0 ns
AC SETUP REQUIREMENTS for 74F651A/74F652A
LIMITS
T, =+25°C T, =0°Clo +70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C,_=50pF C, = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 35 4.0
(L) | A orB to CPABor CPBA Waveform 4 40 45 ns
(H) Hold time, High or Low [) 0
t:;u.) A_orB to CPAB or CPBA Waveform 4 0 ns
t_(H) Setup time, High or Low 50 50
f(L) | OEBA toOEABorOEAB 1o OEBA | Wavelorm 5.6 50 50 ns
(H) Hold time, High or Low 0 0
tl:(L) OEBA to OEAB or OEAB to OEBA | Waveform 5,6 0 0 ns
t(H Pulse width, High or Low Waveform 1 4.0 45
(L) | CcPABorcPBA aveform 35 40 ne

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.
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Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

AC WAVEFORMS

Ajor B, Vi Vi SBA or SAB
PHL tou

\4 Vu AjorB
AporB, Vi Vu Bpor A, L) ["Hal} n
AntoBnorBnto
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay,
Clock Puise Width, and Maximum Clock Frequency An and SAB or SBAto An or Bn

sBA
Anor By A vu i Y SR Y %
t,(H) X (L)
t t . th(H) st th(L)
. PLH PHL Aos CPBA h Th
ner An Vu Yu "N cpsn \ y‘lu—

Waveform 3. Propagation Delay, An to Bn or Bn
to An and SAB or SBA to An or Bn

Waveform 4. Data Setup and Hold Times

o w AT o Y L.
th(l)

ty (L) j—

Lo bt ()
OEAB eV OEBA V"‘L

Waveform 5. OEBA to OEAB Setup and Hold Times Waveform 6. OEAB to OEBA Setup and Hold Times

OEBA OEBA

Va Vu
OEAB Y s OEAB Y by
PZH PZL
G 4V o 0.3V v
Anor B, “ Apor B, M VoL +0.3V
ov —
Waveform 7. 3-State Output Enable Time To ngh Level Waveform 8. 3-State Output Enable Time To Low Level
And Output Dhlhlo Time From High Leve And Output Disable Time From Low Lev

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee
T o | tw | foom — PW
i NG “
Vin 10% 10% ov
P
GENERATOR {—¢4-{ buT — I'—'m () —'l L— tun )
Ry — ‘-—t"_“ «,) I-— toa @)
I é __I_ 0% 90% AMP (V)
- - SSFS“EVE A\l Vu
Test Circuit For 3-State Outputs 10% ‘ 0% "
SWITCH POSITION ' v ‘
TEST SWITCH
V=18V

Lz closed Input Pulse Definition

oz closed

All other open

DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS

RL = Load resistor; see AC CHABACTERISTICS for value. Ampitude | Rep.Rate | 1, Y |t

CL = Load capacitance includes jig and probe capacitance;

see AC CHARACTERISTICS for value. 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns
R; = Termination resistance should be equal to Z ;. of
pulse generatars.

January 29, 1990
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FAST 74F655A, 74F656A

Document No. 853-0383 .
EoNNe |ootel Buffers/Drivers
Date of issue | March 19, 1990 74F655A Octal Buffer/Driver With Parity, Inverting (3-State)
Status Product Spedification 74F656A Octal Buffer/Driver With Parity, Non-Inverting (3-State)
FAST Products
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

FEATURES DELAY (TOTAL)
« Significantly improved AC per- 74F655A 6.5ns 64mA

formance over 'F655 and 'F656 74F656A 6.5ns 64mA

« High impedance NPN base inputs
for reduced loading (40p.A in High
and Low states)

Ideal in applications where high ORDERING INFORMATION

S W SN N e
output drive and light bus loading COMMERCIAL RANGE T INDUSTRIAL RANGE
are required (1, Is 40uA vs FAST PACKAGES Ve =5VE10% 1 Ve =5V£10%
std of 600pA) To,=0C10470°C | T, =-40°Cto +85°C

+ 'F655A combines 'F240 and 'F280A | 24-Pin Plastic Slim DIP (300mil) | N74F655AN, N74F656AN J I74F655AN, 174F656AN
functlons in one package 24-Pin Plastic SOL N74F655AD, N74F656AD | I74F655AD, 174F656AD

S NS I N

- 'F656A combines 'F244 and 'F280A
functions in one package

» 'F655A Inverting

| I

‘F656A Non-Inverting INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
- 3-state outputs sink 64mA and 74F(U.L) LOADVALUE
source 15mA PINS DESCRIPTION HIGHLOW | HIGH/LOW
+ 24-pin plastic Slim DIP (300mil) D, D, Data inputs 2.0/0.066 40pA/40pA
package Pl Parity input 1.0/0.033 20pA/20pA
« Inputs on one side and outputs on =3 N "
the other side simplifies PC board OE,, OE,, OE, |Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
layout EE' 20 Parity outputs 750/106.7 15mA/64mA
« Combined functions reduce part 60- 57 Data outputs (‘F655A) 750/106.7 15mA/64mA
count and enhance system a-Q Data outputs (F656A) 750/106.7 | 15mA/64mA
performance 0 7

r—r-T----—--— NOTE:
+ Industrial temperature range One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
available (-40°C to +85°C)

DESCRIPTION

The 74F655A and 74F656A are octal
buffers and line drivers with parity genera-
tion/checking designed to be employed
as memory address drivers, clock drivers,
and bus-oriented transmitters/receivers.
These parts include parity generator/
checker to improve PC board density.
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Philips Components FAST Products

Product Specification

Buffers/Drivers

FAST 74F655A, 74F656A

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS

SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min Typ2 Max
+10%V, 24 v
Vo = MIN, Iop=-3mA ce
VoH High-level output voltage V, = MAX, 5%V 27 | 33 \Y
V,, = MIN
H IOH=-1 5mA :t10%VCC 20 v
VCC = MIN, i10%VCC 0.55 \
VoL Low-level output voltage VL = MAX, | OL=64mA N
VlH - MIN +5 /aVCC 042 | 055 \
Vik Input clamp voltage Voo =MIN I =1 0.73] -1.2 \%
L Input current at maximum input voltage| Voo =00V, V=70V 100 HA
- LR I LR & & | LR __B&R__J T — Ll el el e ettt L] L] L] L]
r b 40 HA
1 Commercial |__"
. range OF 20 HA
| [ High-level o PLOB,| v -MAX v =27V
H Input current cc !
) 80 HA
1 Industrial | D,
range  |'p GE 40 | pA
L_I----I-—--I---_--D- R N N N N N N N N N N _§ N R _§ N N N N N N _§N_ _§
-40 | pA
IIL Low-level input current . — VCC =MAX, V, =05V
PI,OE, 20 | pA
Off-state output current B _
lozw High-level voltage applied Veg = MAX, Vg =27V 50 HA
Off-state output current _ _ .
lozL Low-level voltage applied Vog = MAX, Vg =0.5V 50 KA
'os Short-circuit output current® VCc = MAX - -100 -225 mA
fecH 50 | 80 | mA
'CC Supply current (total) ICCL VCC = MAX 78 110 mA
| 83 | 90 | mA
ccz
NOTES:

[ RN

. All typical values are at VCC =5V, T, =25°C.

3. Not more than one output should be shorted at a time. For testing Io

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

s the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, IOS tests should be performed last.

March 19, 1990
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Philips Components FAST Products

Product Specification

Buffers/Drivers FAST 74F655A, 74F656A
AC ELECTRICAL CHARACTERISTICS
LIMITS
IS
TA = +25°C TA =0°C to TA =-40°C to
+70°C 8¢ |
SYMBOL PARAMETER TEST CONDITION Vee =5V | Voo =5V10% Vo =5V 10% JuNiT
CL = 50pF CL = 50pF I CL = 50pF I
R, = 500Q RL =500Q RL = 500Q 1
L]
Min | Typ | Max Min Max Min Max 1
t Propagation delay 20 | 45| 65 20 75 | 20 85 |
PLH . f ns
. | D, 10, Fessa | Waveform 2 10|25/ 40| 10 | 45 § 10 | 55 4
t Propagation delay p 20 | 40| 65 20 70 20 80 o
PLH F656A
. | Dy ® Q Waveform 1 25 |55/ 70 | 25 | 75 N 25 | s0 ! ne
; ]
Propagation delay 5.5 | 10.0{ 13.0 55 14.0 45 16.5
PLH
ot | D, 0.3, Waveform 1, 2 55|110{145| 55 | 165 | 55 | 180 I ™
n E' <0
tozn Output Enable time to Waveform 3 40| 70]105| 40 | 115 30 | 130 1 ns
oz High or Low level Waveform 4 40 | 80| 11.0 40 12.0 | 40 13.5 |
tonz Output Disable time from Waveform 3 16| 45|80 | 15 90 | 15 | 100}
bLz High or Low level Waveform 4 20 | 50| 80 2.0 9.0 1.5 100 g
AC WAVEFORMS | I — |
D, Vu Vu Dy Vum Vm
tp tonL tenu te
T 0.9 Vu Vu g Zg.0, Vi Vm

Waveform 1. Propagation Delay, Non-Inverting Outputs
— &,

e fo
Waveform 5. 3-State Output Enable Time To High
Level And Output Disable Time From High Level

Vm

NOTE: For all waveforms, VM =1.5V.

Waveform 2. Propagation Delay, inverting Outputs

m
tpz

tpzL
%0y AL V oL +0.3V
=

Waveform 4. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

TEST CIRCUIT AND WAVEFORMS

Vee

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH
toLz closed
tozL closed
All other open
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value.

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of

pulse generators.

prw ty pron AMP (V)
s | R "
10% 10% ov
o (1) “| I"‘tn.u @)
I'—«m, e r—cm )
pree pry AMP (V)
Potse T | AVu Vu
10% 10%
tw | ov
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate Wl Yy | YrHL
74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns

March 19, 1990
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Document No. 853-1125

ECN No.

Date of issue , 1990

Status Product Specification
FAST Products

FEATURES

« Combines 74F245 and 74F280A

functions in one package
 High impedance base input for
reduced loading (70p.A in High and
Low states)
Ideal in applications where High
output drive and light bus loading
are required (1, Is 70pA vs FAST
std of 600pA)
3-state buffer outputs sink 64mA
and source 15 mA
Input diodes for termination
offects
« 24-pin plastic Slim Dip (300mil)
package
Industrial temperature range
avallable (-40°C to +85°C)

DESCRIPTION

The 74F657 is an octal transceiver fea-
turing non-inverting buffers with 3-state
outputs and an 8-bit parity generator/
checker, and is intended for bus-oriented
applications. The buffers have aguaran-
teed current sinking capability of 24mA at
the A ports and 64maA at the B ports. The
Transmit/Receive (T/R) input deter-
mines the direction of the data flow
through the bidirectional transceivers.

FAST 74F657
Transceivers

74F657 Octal Transceivers With 8-Bit Parity Generator/Checker

PIN CONFIGURATION

W 3
L) [
A %
L] LY
~ o) &,
Iy GND
Vee GND
L L%
~ [
A& [1of [

COVEVEN [1] »

ERROR PARITY

TOP VIEW

(3-State)
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F657 8.0ns 100mA
ORDERING INFORMATION
COMMERCIAL RANGE | INDUSTRIAL RANGE
PACKAGES V.. =5Vi10% V.. =5Vi10%

T, =0°C10 +70°C T, =-40°C to0 +85°C
24-Pin Plastic Slim DIP (300mil) N74F657N 174F657N
24-Pin Plastic SOL N74F657D 174F657D

NOTE:
1.Thermal mounting techniques are recommended.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGHILOW
Ay- A, A ports 3-state inputs 3.5/0.117 70pA/70pA
By-B, B ports 3-state inputs 3.5/0.117 70pA/70pA
PARITY | Parity input 3.5/0.117 7OpA/70HA
TR i it/R input 2.0/0.066 40pA/40pA
ODD/EVEN | Parity select input 1.0/0.033 20pA/20pA
OE Output Enable input (active Low ) 2.0/0.066 40uA/40pA
Ay-A, A port 3-state outputs 150/40 3.0mA/24mA
B,-B, B port 3-state outputs 750/106.7 15mA/64mA
PARITY | Parity output 750/106.7 15mA/64mA
ERROR | Ervor output 750/106.7 15mA/64mA
NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
1 d o[oussTON
ARRIATY e
o0
A A A AN A _—T:LIT -
1 —fT PARITY —13 :man ::
e . e
11— CODEVEN | P v (17 kN
31—’—— —4&
5,888,888, . M
FETTTT DI >
22 212017 16 1814 . ”
——7 |- >
L] 1"
|
Veg=Pin7 ;.:*_ 1
GND = Pin 18, 19 R e
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Philips Components

FAST Products

Product Specification

Transceiver

FAST 74F657

Transmit (active-High) enables data from
A ports to B ports; Receive (active-Low)
enables data from B ports to A ports.

The Output Enable (OE)input disables
both the A and B ports by placing them in
ahigh impedance condition when the OF
input is High. The parity select (ODD/
EVEN) input gives the user the option of
odd or even parity systems. The parity
(PARITY) pin is an output from the gen-
erator/checker when transmitting from
the port A to B (T/R=High) and an input
when receiving from port B to A port (T/
R=Low). When transmitting (T/R=High)

FUNCTION TABLE

the parity select (ODD/EVEN) input s set,
thenthe A port datais polled to determine
the number of High bits. The parity
(PARITY) output then goes to the logic
state determined by the parity select
(ODD/EVEN) setting and by the number
of High bits on port A. For example, if the
parity select (ODD/EVEN) is set Low
(even parity), and the number of High bits
onport Ais odd, then the parity (PARITY)
output will be High, transmitting even
parity. if the number of High bits on port A
is even, then the parity (PARITY) output
will be Low, keeping even parity. When in

receive mode (T/R=Low) the B port is
polled to determine the number of High
bits. If parity select (ODD/EVEN) is Low
(even parity) and the number of Highs on
port B is:

(1) odd and the parity (PARITY) input is
High, then OR will be High, signify-
ing no error.

(2) even and the parity (PARITY) input is
High, then ERROR will be asserted Low,
indicating an error.

NUMBER OF INPUTS THAT ARE HIGH

INPUT/

INPUTS OUPUT

OUTPUTS

ODD/EVEN | PARITY

o

OUTPUTS MODE

0,2,4,6,8

x
x

Transmit
Transmit
Receivet
Receive
Receivet
Receivett

1,3,5,7

Transmit
Transmit
Receivet
Receive
Recsivet
Recsivett

Don't care

Il"l_l-f—l—l_f_l—l_f_l_l—gl

XmFrrrrIXFr-rr-r-cXIx |2

X|mrmHFrXIXITrIrr-rXIXI I
NlmFmITr-rITrjrTrzxIr

m
|
NIr T I rNNIMCrrINN 3

3-state

High voltage level

Low voltage level

Don't care

High impedance “off” state

NXrI
LI B B ]

May 25, 1990
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Philips Components FAST Products Product Specification

Transceiver FAST 74F657

LOGIC DIAGRAM

w2 ; a )
o O
Ay -2
A 3
4
A
A, S
A, L
A 8
A 2
A, 10
1 13 parmy
ODD/EVEN
ERROR
Vcc=Pin7
GND=Pin 18, 19
May 25, 1990
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Philips Components

FAST Products

Product Specification

Transceiver

FAST 74F657

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0510 +7.0 Vv
Vin Input voltage -0.5t0 +7.0 \"
In Input current -30 to +5 mA
Vour Voltage applied to output in High output state 0510 +Vo \
lout Current applied to output in Low output state Ao-A-’ 48 mA

B,-B,, PARITY, ERROR 128 mA
7 Operating free-air e range Commercial range Oto +70 °C
Industrial range -40 to +85 °c
Tsra Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55

Vi High-level input voltage 20 \

Vi Low-level input voltage 0.8 \"

I Input clamp current -18 mA
) AgA, 3 mA
lon High-level output current BB, PARITY, RRGR s vy
AyA, 24 mA

loL Low-level output current 30-37- PARITY, ERFOR 52 A

) . Commercial range 0 70 °C
Ta Operating free-air temperature range Industrial range 0 a5 <
May 25, 1990
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Philips Components FAST Products Product Specification

Transceiver FAST 74F657
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
LUMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
+10%V, 24 Vv
Al outputs Iop=-3mA*S cc
tS%Vcc 27 34 v
v vl y Ve =MIN, 5 £10%Ve, | 20 v
igh-level output volta = MAX |~ =-12m,
OH o p © BB | Vu ' OH 5%V o 20 v
PARITY, | Viy=MN
ERROR o | F1ORV | 20 v
|0H=-15mA
tS%Vcc 20 Vv
+10%V, 0.35 | 0.50 \"
Aoy lou=24mA*® o 035|050 | V
VCC = MIN, iS%Vcc . .
VoL Low-level output voltage ByB,. Vi = MAX, IOL=48mA“ +10%V¢e 0.38 | 0.55 Y
pamiTy, | Vim=MN o, =48mA° 5%V g 042 | 055 | V
2
|OL=54mA iS%Vcc 042 | 0.55 v
Vik input clamp voltage — Voo =MIN. | =1, 073 -1.2 v
, T/R, _
ODD/EVEN Vcc =0.0V, Vl =7.0V 100 HA
| Input current at maximun AgA, 2 mA
| input voltage V.~ =5.5V,V, =55V
ByB; cc ! 1 mA
20" | pA
ODD/EVEN 20° VA
IIH High-level input current Vcc =MAX, V| =27V 200 A
OE, TR 80° HA
he Low-level input current | ODD/EVEN Vo sMAX. V. = 0.5V 20 | wA
OF, TR cc TR H =R 40 | wA
Off-state output current _
[ Liinb launl .:g.--,. analind AO A7’ Vee =MAX, V= 2.7V 70 BA
IHT'OZH | High-level voltage applied BB cc ¥
Off-state output current 07 | _ R
WwHozL | Low-evel voltage applied PARITY Vg =MAX, V=05V 70 A
Off-state output current
I ! ) V.. =MAX, V.= 2.7V 50 | pA
OzZH h-| cc '
e
loz Low-level voltage applied Voo =MAX, V=05V -50 KA
3 Ao- -60 -150 mA
Ios Short circuit output current VcC =MAX
B,B, -100 225 | pA
| 90 |[125* | mA
CCH 90 |135° | mA
lec Supply current (total) \ Ve =MAX 106 | 150* | mA
ceL 106 | 160° | mA
ICCZ 98 145 mA
NOTES:

-

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at V. = 5V, TA =25°C.

3. Not more than one ou!put%\ould be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize interal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.

For commercial range.

. For industrial range.

L4l
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Philips Components FAST Products Product Specification

Transceiver FAST 74F657
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, =+25°C T,=0Cto T, =-40Cto
+70°C +85°C
Vo=V | Voo =5V£10% | Voo =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = S0pF €, = S0pF G =S0pF | UNIT
R, = 5000 R, =5000 R, = 5000
Min | Typ | Max | Min Max Min Max
t Propagation delay 25|55 | 75 25 8.0 20 9.0
PLH
t. | A 0B orB A Waveform 2 30(60|75| 30 | 80 | 25 | 90 | "
t Propagation delay 7.0 /10.0| 140 7.0 16.0 55 16.5
PLH
togw | AntoPARITY Waveform 1,2 70100150 70 | 160 | &5 | 190 | "
1 Propagation delay 45|75 | 11.0| 45 | 120 35 | 130
PLH
on. | ODD/EVEN to PARITY, ERROR Waveform 1,2 45|80 |115| 45 | 125 40 | 155 | "
t Propagation delay 80 |14.0( 205 75 225 7.5 245
PLH gation c
ty | B to ERROR Waveform 1,2 80(140|205| 75 | 225 | 75 | 250 | ™
t Propagation delay 80 [115(155| 75 | 165 65 | 185
PLH
toy | PARITY to ERROR Waveform 1,2 80 [120|155| 80 | 170 | 65 | 200 | ™
tozH Output Enable time' Waveform 3 30|55 ]| 80 3.0 9.0 20 9.0 ns
tozL to High or Low level Waveform 4 40|70 | 95 40 11.0 40 13.0
tonz Output Disable time Waveform 3 20|45 | 75 2.0 8.0 1.0 8.0
thz | from High or Low level Waveform 4 20|40 | 60| 20 | 65 10| 75 | ™
NOTE:

1. These delay times reflect the 3-state recovery time only and not the signal through the buffers or the parity check circuitry. To assure
YALID information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (B to A), through the parity check
circuitry (same as A to PARITY), and to the ERROR output . YALID data at the ERI pin 2(Bto A) + (A to PARITY) .

AC WAVEFORMS
AnBp An By
ODD/EVEN Vu N ODD/EVEN Vi Vu
PARITY ¢ ' PARITY
H
Mt eu e A B e pLH® ke PHL
PARITY, ERROR Vi Vu gy - N— v Vu
PARITY, ERROR L
Waveform 1. Propagation Delay for Inverting Outputs Waveform 2. Propag: Delay for Non-| ting Outputs
OE OE Vu Vu
tpz tpLz
Anr B_'l.__.. An, By Vu
PARITY, ERROR PARITY, ERROR —VoL+0.3V
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low Level
And Output Disable Time From High Level And Output Disable Time From Low Level
NOTE: For all waveforms, V,, = 1.5V.
May 25, 1990
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Transceiver FAST 74F657

TEST CIRCUIT AND WAVEFORMS

Vee
T L°1m . ,
. prm ty on  AMPOV)
[ J
10% 10% ov
Ay
_L CLI - tra @) I’"m. )
Test Circuit For 3-State Outputs 7 r_"“' e r_ tra “"‘w o
SWITCH POSITION posmve |/, % ..
PULSE - L]
TEST SWITCH 10% A 10%
I ty 1 ov
closed
Pz V=15V
oz closed
Input Pulse Definition
Al other open
DEFINITIONS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Loac:\ ?gf:;n:g :;r:x:;lsélg 'and plrobe capacitance; Ampiitude | Rep.Rate Wl Y | YH
s00 B SHARA or value. 74F | 3oV IMHz | 500ns| 2.5ns | 2.5ns
FlT = Termination resistance should be equal to ZOUT of
pulse generators.
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FAST 74F676
Shift Register

16-Bit Serial/Parallel-In, Serial-Out Shift Register (3-State)

Document No. 853-0284

ECN No. 99394

Date of issue April 18, 1990

Status Product Specification
FAST Products

FEATURES

+ 16-bit parallel-to-serial conversion

- 16-bit serial-in, serial-out

« Chip select control

- Power supply current 48mA
typical

- Shift frequency 110 MHz typical

Available in 300mil-wide 24-pin
Slim DIP package

DESCRIPTION

The 74F676 contains 16 flip-flops with
provision for synchronous parallel or
serial entry and serial output. When the
mode (M) input is High, information pres-
enton the parallel data (Dy-D,s) inputs is
entered on the falling edge ofr’ the clock
pulse (CP) input signal. When M is Low,
data is shifted out of the most significant
bit position while information present on
the serial (Sl) input shifts into the least
significant bit position. A High signal on
the chip select (CS) input prevents both
parallel and serial operations. The 16 bit
shift register operates in one of three
modes, as indicated in the shift register
Function Table.

Hold : a High signal on the Chip Select
PIN CONFIGURATION

TYPICAL SUPPLY CURRENT
TYPE TYPICAL f,,, (TOTAL
74F676 110MHz 48mA
Q_RDERING INFORMATION
COMMERCIALRANGE
PACKAGES Ve = 5V£10%; T, =0°C 10 +70°C

24-Pin Plastic Siim DIP (300mil) N74F676N
24-Pin Plastic SOL N74F676D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION rzg(v%cl)-\}v Lgm:éuE
Do - D1 5 Parallel data inputs 1.0/1.0 20pA/0.6mA
Si Serial data input 1.0/1.0 20pA/0.6mA
[o13 Chip Select input (active Low) 1.0/1.0 20uA/0.6mA
CP Clock Pulse input (active falling edge) 1.0/1.0 20pA/0.6mA
M Mode select input 1.0/1.0 20pA/0.6mA
[%e) Serial data output 50/33 1mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA ir: the Low state.

(CS) input prevents clocking, and data is
stored in the 16 registers.

Shift/Serial load : data present on the Sl
pin shifts into the register on the falling
edge of CP. Data enters the Q, position
and shifts toward Q,; on successive
clocks finally appearing on the SO pin.

LOGIC SYMBOL

Parallelload : datapresenton D -D, . are
entered into the register on tge faﬁling
edge of CP. The SO output represents
the Q, . register output.

To prevent false clocking, CP must be
Low during a Low-to-High transition of

CS.
LOGIC SYMBOL(IEEE/IEC)

§ Py PPp 82w F 93

TOP VIEW

47 8 910111314 161617181920 212223
LUVl
81 0y Dy By 0,0, 05 0g Dy 0y 030,010,019,
1—qcCs
2—qcp
s—{u
30
[
L]
Vcc-PInaﬂ
GND = Pin 12

0

w ]
o
w ]
w ]
=
n

a ]
=]
|
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Shift Register FAST 74F676

r---— -
THIS CHANGE APPLIES TO

LOGIC DIAGRAM | ALrirFors

____%g______ FUNCTION TABLE

S CONTROL INPUTS

o
OPERATING MODE
a5 \ S | m | TP
u L 5 H | x X | Hold
o0 | l Lt L | shifvserial load
L H 1 Parallel load

0, 8 H . H = High voltage level

L = Low voltage level

X = Don'tcare

f" s 1 = High-to-Low transition of clock input

by 2 1 o

o
R

)

3
)

D3

T
Q
b ]

04

Cl

bl

a
T

I
2 ¢

D¢

>
T

o7

il

g
©

H
T
o
s
|

T

LA AT

G

L

3
T
%
S
|

5

T
S
|

[#

Q
L]
|

R
T

U
Y

8
[

Ve =pin 24
GND=pin 12
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Document No. 853-1368

ECN No. 99463

Date of issue April 25, 1990
Status Product Specification
FAST Products

FEATURES for 74F711/711-1
Consists of five 2-to-1 Multiplexers
High impedance PNP base Inputs
for reduced loading (20uA in High
and Low states)

Designed for address multiplexing
of dynamic RAM and other applica-
tions

Output Inverting/non-inverting
option

A 30 ohm series termination
resistor on each output-'F711-1
Outputs sink 48mA ('F711 only)

FEATURES for 74F712/712-1

« Consists of five 3-to-1 Multiplexers
High impedance PNP base inputs
for reduced loading (20p.A in High
and Low states)

Designed for address multiplexing
of dynamic RAM and other applica-
tions

A 30 ohm series termination
resistor on each output-'F712-1

Outputs sink 64mA (‘F712 only)

DESCRIPTION

The 74F711/711-1 consists of five 2-to-1
multiplexers designed for address multi-
plexing for dynamic RAMs and other
multiplexing applications. The 'F711 has
acommon select (S) input, an Output En-
able (OE) input and an Output Inverting
(INV) input to control the 3-state outputs.
The outputs source 15mA and sink
48mA.The'F711-1 is sameas the 'F711
except that it has a 30 ohm series termi-
nation resistor on each output to reduce
line noise and the 3-state outputs source
12mA and sink SmA.

The inverting (INV) input, when Low,
changes data path to inverting in.

FAST 74F711/711-

/4F7 1

Multiplexers

2/712- 1

74F711 Quint 2-to-1 Data Selector Multiplexer (3-State)

74F711-1 Quint 2-to-1 Data Selector Multiplexer With 30 ohm
Serles Termination Resistors (3-State)

74F712 Quint 3-to-1 Data Selector Multiplexer

74F712-1 Quint 3-to-1 Data Selector Muitiplexer With 30 ohm
Serles Termination Resistors

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
74F711 6.5ns 35mA
[ 74F7111 7.0ns 32mA
74F712 6.0ns 25mA
74F712-1 7.0ns 31imA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog = 5V410%; T, =0°C 10 470°C

20-Pin Plastic DIP

N74F711N, N74F711-1N

24-Pin Plastic Slim DIP (300 mil)

N74F712N, N74F712-1N

20-Pin Plastic SOL

N74F711D, N74F711-1D

24-Pin Plastic SOL

N74F712D, N74F712-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) |LOADVALUE

TYPE | PINS DESCRIPTION HIGH/LOW | HIGH/LOW
D,a: Dy, | Datainputs 1.0/0.066 20pA/40pA

S Select input 1.0/0.033 20pA/20pA

E711/ OE Output Enable input (active Low) 1.0/0.033 | 20pA/20pA
F711-1 NV Output Inverting input (active Low)| ~ 1.0/0.033 | 20pA/20pA
Qo -Q A Data outputs for 'F711 750/80 15mA/48mA

Qo -Q A Data outputs for 'F711-1 600/8.33 12mA/5SmA

D ha* Dnb, Dm Data inputs 1.0/0.066 20pA/40pA

Fr121|  Sp. S, | Selectinputs 1.0/0.033 | 20pA/20pA
F712  Q,-Q, | Dataoutputs for 'F712 750/150 | 15mA/64mA
C.':o -Q, Data outputs for ‘F712-1 600/8.33 12mA/SmA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

To improve speed and noise immunity,
Vcand GND side pins are used.

The 74F712/712-1 consists of five 3-to-1
multiplexers designed for address multi-
plexing for dynamic RAMs and other
multiplexing applications. The 'F712 has
two select (SO,S1) inputs to determine
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which set of five inputs will be propagated
to the five outputs. The outputs source
15mA and sink 64mA. The 'F712-1 is
same as the 'F712 except that it has a 30
ohm series termination resistor on each
output to reduce line noise and the out-
puts source 12mA and sink 5mA.
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FAST Products

Product Specification

Multiplexers FAST 74F711/711-1, 74F712/712-1
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘FAAUF71141 ‘F711/F711-1 'F7A1/F711-1
Dog [ 1 20 D,y 0 MUX
Doe, E Dys 1 2 20 19 18 17 15 10 13 12 PR tE;NI
o o, | | I | | E
a Eﬂnﬁ Dy, g0y, Dy, 05, 0, :_nuo._o“ — —
1
GND 16 vee :, : Ze 2 W
Q, E Daa 10 —qiNv =
Q, E D 9,0 QQ q ::
% ELN BERR =
s E De 3 467 8 i
T2 (11 o8 13
Vg =Pin 16 o
TOP VIEW GND =Pin5
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘F712/712-1 ‘F712/712-1 ‘F712/7121
Sy 1 MUX
s 2 -
Qo 171812 20 1413
) IHIHII!IHH[ " C
o 0720r, Ogu Opy 0, 03, 0,00 D 0,00 T 3
GND A —
a, b 7 4
%9 9909, 1
Q, z
) FETT b s
S Y estw b
Dye 15 7
Dy 12
Dx " 8
TOP VIEW o= Pin 19 B
GND = Pin 6

April 25, 1990
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Multiplexers

FAST 74F711/711-1, 74F712/712-1

LOGIC DIAGRAM for 'F711/711-1

FUNCTION TABLE for 'F711/711-1

o INPUTS OUTPUT
& —4>
s |INV |OE | D D Q
W 4> L|{ L | L | daaa | datab | dalaa
H L L dataa | datab | datab
9
s—(>°—I—l>°—— L|H | L | dataa | datab | dataa
Doa — H H L dataa | datab | datab
u
bun 2 %DT)D._@__LW X[ x W[ x [ x [z
20 H = High voitage level
D1, L = Low voltage level
19 f . X = Don'tcare
D1 g»_:)D"_g‘— O Z = Highimpedance "off" state
18
D2a
u
15
Daa
a
ot S
Daa 13
Dap 2 jD»—$—'o.
Vec=Pinte
GND = Pin 5
LOGIC DIAGRAM, 'F712/712-1 FUNCTION TABLE for 'F712/712-1
8o ! D"‘—ﬁ Voc-PIn 19 INPUTS OUTPUT
GND = Pin 8
s, 2 so sl Dna Dnb Dnc 0n
| L L dataa| datab| datac | dataa
oo 2 == H L | daaa| datab| datac | daab
Osy 3 o X H | daaa| datab| datac | datac
Doe L H = High voltage level
L = Low voltage level
0. 2 === X = Don'tcare
o1 = = 4 o,
Die 10
Da2s 2 1
Dap 16 5 0
Dac 11
Dsa 21
Dsp 18 — 7 03
Dse 12
o 20
T o o |
Dav * — $ o
D4c 2
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Multiplexers FAST 74F711/711-1, 74F712/712-1

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Ve Supply voltage -0.5t0+7.0 Vv
Vin Input voltage 0510 +7.0 \
In Input current -30to +5 mA
Vout Voltage applied to output in High output state -0.5 to "Vcc v

‘F711 72 mA
lout Current applied to output in Low output state F712 108 mA
F711-1, F7121 10 mA
Ta Operating free-air temperature range Oto +70 °C
Tste Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 Vv
Vi High-level input voltage 20 Y
Vi Low-level input voltage 0.8 \"
Ik Input clamp current -18 mA
) F711, F712 -15 mA
Tou High-level output current .. 12 mA
F711-1, ‘F7i2-i e mA
F711 48 mA
loL Low-level output current ‘F712 64 mA
F711-1, F7121 5 mA
Ta Operating free-air temperature 0 70 °C
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Multiplexers FAST 74F711/711-1, 74F712/712-1
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
‘F711/ +1 Q%Vcc 24 v
‘F711-1 | OH=—:amA
Fri2/ 5%V 27 | 34 v
'F712-1 cc
- | Ve =MN. 0%V | 20 v
\/ High-level output voltage | 'F712-1 V, =MAX lon="12mA
OH onl L ' 5%V 20 v
y V), = MIN cc :
‘F711/ +10%V, 20 v
'F7I1 2 |0H=-1 5mA cc
only is%vcc 2.0 Vv
T/ V.. =M, +10%V 038 (055 |V
F712 cc loL=MAX
VoL Low-level output voltage only Vie= ':4?: 5%V 042 |055 | V
vV, =
FT11-1/ H Iy, =SMA +10%V o 55 | v
F712-1 o *Tee %8 058
Vik Input clamp voltage Vec =MIN I =1 0.73 | -1.2 v
h Input current at maximun input voltage Voo =MAX, V, =7.0V 100 | pA
IIH High-level input current VCC =MAX, V| =27V 20 HA
Others -20 | pA
IIL Low-level input current Vcc =MAX, vI =0.5V
D, only -40 | pA
Off-state output current , _ _
loz | High-level voltage applied .'5771‘1‘/1 Vg =MAX, V= 27V 50 | pA
Off-state output current
| onl =MAX, V.= 0. -
OZL | Low-level voltage applied i Ve =MAX, V=08V S0 |wA
‘F711-1/
-60 -150 | mA
los Short circuit output current®| F712-1 Vg =MAX
'F712 -100 -225 |mA
'0 Output current* ‘F7117F712 VCC =MAX, V0=2.25V -60 -160 |mA
'CCH 33 45 |mA
FT | deor | Voo =MAX 37 | 50 |mA
lecz 37 | 50 |mA
lccH 30 40 |mA
‘F711-1 | V.~ =MAX 33 45 [mA
ICc Supply current ccL ce
(total) lcez 34 45 |mA
! 20 | 27 [mA
H
12 |0 Ve =MAX
leeL 30 40 |mA
| 29 40 |mA
CCH
‘F712-1 VCC =MAX
lect 32 | 45 |mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under yended operating conditions for the applicable type.
2. All typical values are at V. = 5V, TA = 25°C.
3 Not more than one output should be shorted ata time. For testing lg, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |, tests should be performed last.
I is tested under conditions that produce current approximately one half of the true short-circuit output current (l).

»
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Multiplexers FAST 74F711/711-1, 74F712/712-1

AC ELECTRICAL CHARACTERISTICS for 74F711/74F711-1

LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc =5V VCC =5V110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 25 5.0 8.0 20 9.0
PLH Waveform 1, 2 ns
tour | Dpar D 0 Qy 25 5.0 8.0 20 8.0
t Propagation delay 7.0 10.5 13.0 6.0 15.0
PLH
t, | S®Q, Waveform 1,3 60 | 95 125 | 55 | 135 | "
t Propagation delay 55 9.0 13.0 45 15.0
PLH
ty | NV10Q 74F711 | Waveform 1.3 45 | 85 15 | 40 | 125 | ™
tozy Output Enable time Waveform 4 25 50 70 20 75
ns
ttz, |OEbQ Waveform 5 30 5.0 7.5 3.0 85
tonz Output Disable time Waveform 4 15 35 6.0 1.0 70
ns
thz |[OEwQ Waveform 5 25 45 7.0 20 8.0
t Propagation delay 35 6.5 9.5 3.0 10.5
PLH Waveform 1, 2 ns
o, | Dpa: D 09, 20 55 85 15 9.0
t Propagation delay 8.0 11.0 14.5 6.5 17.0
PLH oPag
t | STNV10Q - Waveform 1,3 50 | 90 126 | 50 | 135 | "
tozy | Output Enable time ) Waveform 4 35 55 8.0 25 9.0 ns
tozL OE to Qn Waveform 5§ 35 6.5 9.0 25 105
tonz Output Disable time Waveform 4 1.0 35 6.5 1.0 75 ns
thz; |OEtQ Waveform 5 3.0 55 8.0 25 9.5
AC ELECTRICAL CHARACTERISTICS for 74F712/74F712-1
LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc=5V Vcc=5Vt10%
SYMBOL PARAMETER TEST CONDITION C_=50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 25 5.0 8.0 20 9.0
PLH
to | Dyoge Dpp Do 10Q Waveform 1, 2 25 | 50 8.0 20 85 ns
ob'—no—n 74F712-1
t Propagation delay 8.0 10.5 135 7.0 16.0
PLH Waveform 1 ns
| Sp S, 0Q 6.0 9.0 12.0 6.0 12.0
t Propagation delay 20 40 75 20 8.0
PLH Waveform 1, 2 ns
oy | DD D 0Q) 74FT12 20 40 75 20 8.0
t Propagation delay 6.5 95 125 55 145
PLH
tw. | Sp S, 0Q Waveform 1 45 | 75 105 | 40 | 1m0 | "™
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Multiplexers

FAST 74F711/711-

1, 74F712/712-1

AC WAVEFORMS

 pHL

Q, Vu Yu Q, \["]

Vu

¢ tonL
toLn
Vu

Waveform 3. Propagation Delay For INV To Output

v

Q,

Vu Vu
tpiz

Vu

ez

ov Q,

Waveform4. 3-State Output Enabile Time To High Level
And Output Disable Time From High Level

—r

NOTE: For all waveforms, V,, = 1.5V.

“ﬂgj"w ““g?‘w
tey o

tpH'

Vu

Waveform 1. Propagation Delay For Non-Inverting Output ~ Waveform 2. Propagation Delay For inverting Output

VoL +0.3V

Waveform 5. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

TEST CIRCUIT AND WAVEFORMS

4

20% tw
NEGATIVE | Xv,,
PULSE
10%

PULSE
GENERATOR

AMP
%0% ®
Vu
10%

tra @)

|»—-.,U, )

Test Circuit For 3-State Outputs

ov
_‘l I’_'n.u e,)
|’_'nl «)

AMP (V)
SWITCH POSITION vosmve | /) " o
PULSE L] -
TEST SWITCH 10% 7 10%
F tw 1 ov
torz . closed
VM =15V
oz closed
Input Pulse Definition
All other open
DEFINITIONS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate Wl Y | e
A R for value.
see AG CHARACTERISTICS for value 74F 30V 1MHz | 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
April 25, 1990
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ECN No.

853-1369
97677

Date of issue September 20, 1989

Status
FAST Products

Product Specification

FEATURES for 74F723/723-1
Consists of four 3-to-1 Multiplexers
High impedance PNP base inputs
for reduced loading (20p.A in High
and Low states)

Inverting or non-inverting data path
capability by an Inverting (INV)
input

Designed for address multiplexing
of dynamic RAM and other applica-
tions

Multiple side pins for V. and GND
to reduce lead inductance (im-
proves speed and nolse immunity)
3-State outputs sink 48mA ('F723
only)

30 ohm output series termination
resistor option-74F723-1

FEATURES for 74F725/725-1
Consists of four 4-to-1 Multiplexers
High impedance PNP base inputs
for reduced loading (20pA in High
and Low states)

Equivalent to two 'F253s without 3-
state

Outputs sink 48mA ('F725 only)

30 ohm output series termination
resistor option-74F725-1

DESCRIPTION
The 74F723/723-1 consists of four 3-to-1

multiplexers designed for address multi-
plexing for dynamic RAMs and other
multiplexing applications. Select (Sy:Sy)
inputs control which line is to be selected,
as defined in the Function Table for 'F723/
723-1. The inverting (#N¥) input, when
Low, changes data path to inverting.

To improve speed and noise immunity,
Vc and GND side pins are used. The 3-
state outputs sorrce 15mA and sink

FAST 74F723/723-1,
T4F725/725-1

Multiplexers

74F723 Quad 3-to-1 Data Selector Multiplexer (3-State)

74F723-1 Quad 3-to-1 Data Selector Multiplexer With 30 ohm
Series Termination Resistors (3-State)

74F725 Quad 4-to-1 Data Selector Multiplexer

74F725-1 Quad 4-to-1 Data Selector Multiplexer With 30 ohm
Series Termination Resistors

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F723 6.0ns 25mA
74F723-1 7.5ns 33mA
74F725 6.0ns 20mA
74F725-1 7.0ns 20mA
ORDERING INFORMATION -
PACKAGES COMMERCIAL RANGE

VCC =5V+10%; TA =0°Cto +70°C

24-Pin Plastic Slim DIP (300 mil)

N74F723N, N74F723-1N, N74F725N, N74F725-1N

24-Pin Plastic SOL

N74F723D, N74F723-1D, N74F725D, N74F725-1D‘

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
TYPE PINS DESCRIPTION HIGH/LOW HIGH/LOW
Dna , Dnb‘ Dnc Data inputs 1.0/0.066 20pA/40pA
*F723/ SO s 31 Select inputs 1.0/0.033 20pA/20pA
'F723-1 v Output Inverting input 1.0/0.033 | 20pA/20uA
o Output Enable input 1.0/0.033 20uA/20pA
'F723 Qo - 03 Data outputs 750/80 15mA/48mA
'F723-1 QO - 03 Data outputs 600/8.33 12mA/5SmA
'F725/ | Dpa+ Dppy Dper D | Data inputs 1.0/0.066 20pA/40pA
'F725-1 Sy S, Select inputs 1.0/0.033 | 20uA/20pA
‘'F725 Qo - 0:‘1 Data outputs 750/80 15mA/48mA
'F725-1 QO- Q3 Data outputs 600/8.33 12mA/5mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

48mA. The 74F723-1 is same as 74F723
except that it has a 30 ohm series termi-
nation resistor on each output to reduce
line noise and the 3-state outputs source
12mA and sink SmA.

The 74F725/725-1 consists of four 4-to-1
multiplexers designed for general multi-
plexing purpose. The select (8y:S,) in-
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puts control which line is to be selected,
asdefined inthe Function Table for 'F725/
725-1. The outputs source 15mA and
sink 48mA.The 74F725-1 is same as the
74F725 exceptthat it has a 30 ohm series
termination resistor on each output to
reduce line noise and the outputs source
12mA and sink 5mA.
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Multiplexers FAST 74F723/723-1, 74F725/725-1
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘F723/F723-1 ‘F723rF723-1 'F723rF723-1
oF
2 14 MUX
3 o, 1 2 3 2221 20 17 16 15 10 11 12 13 :;
o RERERNERREN e
20 D‘. D. n.% D‘l D‘.o\l D- D- 0. D‘ D‘°~ EN
Vee 1 1 -
1% 2
Vee 23—y 3 v
Oy 24 —{o€ Q9 q 9 :__'
] on —
o AR F—
4 s s |
3 16 | s
. 18
TOP IEW :;
Veg = Pin 18,19
GND = Pin 6,7
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘F725/F725-1 ‘F725/'F725-1 'F725/F725-1
Do [ [24] s, 2 MUX
% [ 23] s n po
L E E Dia ' - | -
Oou [ 4 21] Dy 2 ‘
% ‘ E D“ 1 2 3 42212 191716 18 4 0 11 12 13 ‘Q —
o 03 A o L z
GNo [ 18] Voo O Fa
% [d GRS =1° %949 ,q_,
o [ [ 0, TTT] I
0y, [1d E [ s68 9 113____
- g o : .
o [13 [13] 0, Vg = Pin 18 JFE—
TOP VIEW GND = Pin7

Setember 20, 1989
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Multiplexers

FAST 74F723/723-1, 74F725/725-1

LOGIC DIAGRAM for 'F723/'F723-1

VCXJ =Pin 18, 19
GND = Pin§,7

ligliggagigil _?l;l _?Eléil

FUNCTION TABLE for 'F723/'F723-1

INPUTS OUTPUT

so s1 NV | OE Dna Dnb Dnc Qll

L L L L | dataa [datab |datac | dataa
L L H L dataa | datab |datac | dataa
H | L| L | L |daaa|datab |datac|daab
H L H L dataa | datab |datac | datab
X | H| L | L |dataa |datab |datac | datac
X H H L | dataa |datab |datac | datac
X X X H X X X 4

High voltage level

Low voltage level

Don't care

High impedance “off" state

NXxXrxI
[ '}

Setember 20, 1989
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Multiplexers FAST 74F723/723-1, 74F725/725-1

LOGIC DIAGRAM for ‘F725/'F725-1

T
p

Doo
3 5
Doc P—r—-‘

o

N

-
T

Q2

o

[

-
T

VCC =Pin 18
GND = Pin 7

FUNCTION TABLE for 'F725/'F725-1

INPUTS OUTPUT
So | Sy | Pna Dy Dne Drg Q,
L L |dataa | datab | datac | datad | dataa
H L |dataa | datab | datac | datad | datab
L H |dataa | datab | datac | datad | datac
H H |dataa | datab | datac | datad | datad

H = High voltage level
L = Low voltage level
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Multiplexers

FAST 74F723/723-1, 74F725/725-1

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0510 +7.0 v
Vin Input voltage 05t +70 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t *Vcc v
lout Current applied to output in Low output state Fr231, Fr2s51 10 mA

'F723, 'F725 72 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
UMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VOC Supply voltage 45 5.0 55 v
Vi High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 "
ik Input clamp current -18 mA
'F723-1, 'F725-1 -12 mA
lon High-level output current F723, F725 =T vy
‘F723-1, 'F725-1 5 mA
loL Low-level output current F723 725 ey A
Ta Operating free-air temperature range 0 70 °C
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Multiplexers FAST 74F723/723-1, 74F725/725-1
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
7281 0%V, | 24 v
'F723-1 loy=3mA
Fr28/ 5%V g 27 | 34 v
‘F725-1 v MIN
ce ™" +10%V, 20 v
| o A
Vou High-level output voltage ,F723'1l Vi = MAX, lon="12mA £e
F725-1 V. = MIN
H= 5%V 20 \’
‘F723/ Lo —-15mA +10% V. 20 v
F725 OH ) v
5%V 20
‘F723-1/ I =5mA +10%Vo 038 |055 |V
F7251 Voc = MIN, 5%V 038 [055 | V
Vou Low-level output voltage VL = MAX,
‘F723/ Vi = MIN o= +10%V o 038 (055 | V
'F725
iS%Vcc 0.42 |0.55 \"
VIK Input clamp voltage VCc = MIN, II = 'lK 0.73 | -1.2 \
l, Input current at maximun input voltage VCC =MAX, Vl =7.0V 100 pA
IIH High-level input current VCC =MAX, VI =27V 20 pA
others -20 HA
i Low-level input current V.. =MAX, V, = 0.5V
D, only cc ! 40 | pA
Off-state output current . _ _
Yoz High-level voltage applied :772231 Vec =MAX, V=27V 50 |pA
Off-state output current
1 =| = -
loz Low-level voltage applied ony Ve =MAX, V5= 0.5V 50 | pA
lae Short circuit output current® ’ZZ;_:/ Voo =MAX -60 -150 [ mA
lo Output current® 'F723/F725 -60 -160 | mA
loch | Ve = 23 | 40 |mA
‘F723 lccL 25 40 |mA
lecz 26 40 |mA
| 33 45 |mA
CCH | v =MAX
‘F723-1 lecL 33 45 |mA
Icc Supply current
lecz 35 50 |mA
| | 18 30 |mA
‘725 CCH Ve =MAX
leeL 22 35 |mA
| 17 35 |mA
7251 M| v <MAX
lecL 20 40 [mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vi, = 5V, Ty = 25°C.
3. Not more than one output‘ﬁmuld be shorted atatime. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |, tests should be performed last.
4. I is tested under conditions that produce current approximately one half of the true short-circuit output current (lng).
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Multiplexers FAST 74F723/723-1, 74F725/725-1

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF G, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 25 55 8.5 2.0 9.0
PLH Waveform 1, 2 ns
tou. | Dpa D Dpe 0 Q, 25 5.0 8.0 20 85
t Propagation delay 6.0 10.0 13.5 5.0 15.0
PLH atior
. | Sy S, WtoQ, F728 Waveform 1, 2 45 | 90 125 40 135 ns
tozy Output Enable time Waveform 4 25 40 7.0 20 75 ns
tz. |OE0Q Waveform § 3.0 5.0 8.0 30 8.5
toyz | Qutput Disable time Waveform 4 1.5 35 65 1.0 7.0
ns
th; |OE1Q Waveform 5 25 45 75 20 8.0
t Propagation delay 3.0 6.5 9.0 3.0 10.0
PLH Waveform 1, 2 ns
tout | Dpas Doy Dpe 0 Q 3.0 5.5 8.5 25 2.0
t Propagation delay 7.0 10.5 14.0 6.0 16.0
PLH atior
tow, | S S, NV 10Q, Waveform 1, 2 50 | o5 125 50 | 135 | "
tozn Output Enable time F723-1 Waveform 4 3.0 5.0 8.0 25 8.5 ns
thy |OEWQ Waveform § 40 6.0 9.0 35 10.0
tonz Output Disable time Waveform 4 20 35 6.5 1.0 75
ns
to; |OELQ, Waveform § 35 50 8.0 30 85
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto +70°C
V°c=5V V°c=5Vi:10%
SYMBOL PARAMETER TEST CONDITION C. S 50pF C. = 50pF UNIT
R, = 5000 R, = 5000
Min Typ Max Min Max
t Propagation delay 20 40 7.0 20 75
PLH Waveform 1, 2 ns
tont | Drar Doty Dpes Dpg 10 Q 725 20 4.0 7.0 20 75
t Propagation delay 6.5 95 125 5.0 14.0
PLH
ton | SorS;10Q, Waveform 1 50 | 80 110 50 | 130 | ™
t Propagation delay 3.0 55 8.0 25 9.0
PLH Waveform 1, 2 ns
o | Orar D O Do 09y | 30 50 8.0 25 85
torn Propagation delay Waveform 1 8.0 10.5 13.5 70 15.5 ns
t. | SoSi0Q, 65 85 115 6.0 120
149
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Multiplexers

FAST 74F723/723-1, 74F725/725-1

AC WAVEFORMS

R O U
tpu tpp

Q, Vu Vu
pagation Delay For N g Output

Dha., Db, Ono Dne

\' v
o _zf—_\t__
Ly tpu

Q, v

Qn

And Output Disable Time From High Level

Waveform 4. 3-State Output Enable Time To High Level

Yu Vu
ez tpz
Vu

Vu

Waveform 2. Propagation Delay For Inverting Output

W Yu
“tpuL
ALY

Vu

Waveform 3. Propagation Delay For INVTo Output

V oL +0.3V

—r

Waveform 5. 3-State Output Enable Time To Low
Level

And Output Disable Time From Low Level

NOTE: For all waveforms, V,, = 1.5V.

TEST CIRCUIT AND WAVEFORMS

Ve
T L—Ov.w
Ve Your "
PULS L) £L—e—1
IESa
L L L1'I1
Test Circuit For 3-State Outputs
SWITCH POSITION

TEST SWITCH
toLz closed
ton closed

All other open
DEFINITIONS

R, = Load resistor; see AC CHARACTERISTICS for value.

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

RT Termination resistance should be equal to ZOUT of

pulse generators.

t
0% v

NEGATIVE "
suLse

“‘l X 10%
"_‘nl @)

|'_'n.u(',)

| . AMPW)
Vu
ms_jl

|
b
I""m.ﬁ)

-7 XL :
POSITIVE v
PULSE L]

10%
, tw
VM =1.5V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY

Ampiitude | Rep.Rate | t, |t |t

74F 3.0v 1MHz

500ns| 2.5ns | 2.5ns
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wemenre Jwom FAST 74F776

ECN No. ' '
Date of issue June 11, 1990 PI-BUS Trcnscelver
Status Product Spedification Octal Bidirectional Latched Transceiver (Open Collector)
FAST Prod
oo TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FEATURES DELAY (TOTAL)
e Octal Latched Transceiver 74F776 6.5ns 80mA

Drives heavily loaded backplanes
with equivalent load impedances ORDERING INFORMATION

. N B SN S .. -
down to 10 ohms COMMERCIAL RANGE T INDUSTRIAL RANGE
PACKAGES Ve = 5Vi10% | Vaon =5Vi10%
. cc cc
:r'ﬁ’:r"s";’: g_g?;:‘t“) open collector T =0°C10470°C | T, =-40°C o +85°C
- Reduced voltage swing (1 volt) 28-Pin Plastic DIP (600mil)’ N74F776N i 174F776N
produces less noise and reduces 28-Pin PLCC! N74F776A 1 174F776A
e R B B N N _§N N ]

power consumption NOTE: ‘

High speed operation enhances 1. Thermal mounting techniques are recommended.
performance of backplane buses
and facilitates incident wave

.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L. LOADVALUE

switching PINS DESCRIPTION HIG!S/LO\)N HIGH/LOW
« Compatible with Pi-bus and IEEE -

896 Futurebus Standards Ao - A7 PNP latched inputs 3.5/0.117 70pA/70pA
« Built-in precision band-gap refer- BO - B7 Data inputs with threshold circuitry 5.0/0.167 100pA/100pA

6:“ :'Ovld“ accurate rece:vef OEA A Output Enable input (active High) 1.0/0033 | 20pA/20pA

thres s and Im| s - -

Immun?tl;’ proved nolse 5550. EB, B Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
- Controlled output ramp and E Latch Enable input (active Low) 1.0/0.033 |  20pA/20pA

multiple GND pins minimize ground Ag-A, 3-State outputs 150/40 3mA/24mA

bounce B,-B Open Collector outputs 0C*/166.7 | OC*/100mA
« Glitch-free power up / power down 07

operation Notes:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

< Muttiple package options _ * 00~ Opan o

« Industrial temperature range- '1
avallable (-40°C to +80°C) . . .
L - - loading (<5 pF). Incident wave switching

i loyed, therefore BTL propagation
DESCRIPTION s emp . ,
delays are short. Although the voltage  The 'F776 has a designed feature to
swing is much less for BTL, so is its control the B output transitions during
receiver threshold region, therefore POWer sequencing. There are two pos-
performance wired-or bus, The B port noise margins are excellent. sible sequences, They are as follows:

inverting drivers are low-capacitance BTL offers low power consumption, low - When LE-Low and OFB,= Low then
open collector with controlled ramp and ground bounce, EMI and crosstalk, low  the B outputs are disabled until the LE cir-
are designed to sink 100 mA from 2 volts. capacitive loading, superior noise mar-  cuitry takes control. Then the B outputs
The B port inverting receivers have a 100 gin and low propagation delays. This  will follow the A inputs, making a maxi-
mV threshold region and a4ns glitchfilter. results in a high bandwidth, reliable = mum of one transition during power-up (or

The 74F776 B port interfaces to ‘Back- 22ckplane. down).
plane Transceiver Logic' (BTL) . BTLfea- ~ The 74F776 A port has TTL 3-State 2. If LE=High or OEB = High then the B
tures a reduced (1V) voltage swing for drivers and TTL receivers with a latch outputs will be disabled durng power-up

lower pow nsumption and a series function. A separate High-level control
power consumption voltage input (V,) is provided to limit the (or down).

diode on the drivers to reduce capacitive A side outputlevel to agiven voltage level
(such as 3.3V). For 5.0V systems, V, is

simply tied to Vc<:'

The 74F776 is an octal bidirectional
latched transceiver and is intended to
provide the electrical interface to a high
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FAST Products

Product Specification

Pi-Bus Transceiver

FAST 74F776

AC ELECTRICAL CHARACTERISTICS

A PORT LIMITS
T, =+25°C T,=0Cto 1
+70°C l
VOC =5V VCC =5V +10% I
SYMBOL PARAMETER TEST CONDITION c= sopF G =s0pF € = s0pF IUNIT
R, = 5000 R, = 5000 R, = 5000
Min [ Typ | Max| Min Max Min | Max
t Propagation dela 55|75 |120| 50 | 120.] 50 | 120 |
PLH pag y
. | B, A Waveform 1 6075|105 60 | 110 §y 60 | 110 g™
t Output Enable time from High or Low 8.0 (105|145 75 165 75 165
pZH
tom | OEA 10A_ Waveform 3.4 85 [120|145| 85 | 170 N 85 | 170 0
t Output Disable time from High or Low 20 (45 | 70 20 75 20 75
PHZ
tyy | OEA toA_ Waveform 3.4 20|45 75| 20 | 80 N 20 | 8o N
B PORT LIMITS
TA = +25°C TA =0°C to =-40°C to :
+70°C +85°C
Ve =5V | Voo =5V £10% =5V110% |
SYMBOL PARAMETER TEST CONDITION Cp = 30pF Cp = 30pF Gy = 30pF NI
RU =9Q RU= 9Q RU =9Q '
Min | Typ | Max| Min | Max ] Min | Max |
t Propagation dela 20|40 | 70| 20 so J 20 so |
PLH pag y
tu, | A, 0B Waveform 1 35(60 80| 30 | 90 g 3o | 90 "
t Propagation delay 30|50 | 85 25 10.0 25 10.0
PLH
ty | [E®B, Waveform 1 40|60 |s0| 30 | o5 N 3o | o5 : ns
t Propagation delay 25145 | 75 15 8.5 15 85 g
PLH
tory 0B Waveform 1 45|75 |105| a5 | 105 N 35 | 105 ! ne
tn Transition time, B port Test circuit and 05|20 45| o5 45 05 a5 ns
i 1.3V t0 1.7V, 1.7V 10 1.3V Waveform 05|20 |45| o5 | 45 N os 45 !
| ]
| |
AC SETUP REQUIREMENTS 1 1
B PORT LIMITS | ]
T, =+25°C T,z0cto [T =40cio |
+70°C ] +85°C ]
SYMBOL PARAMETER TEST CONDITION Voe =5V | Voo =5V £10% Voo =5V £10% | UNIT
CL = 30pF CL = 30pF I CL = 50pF l
RL =9Q RL =9Q 1 RL = 500Q 1
Min | Typ| Max| Min Max i Min Max i
t.(H) | Set-up time 50 5.0 | so0 ]
£ |A wlE Waveform 2 50 50 § 50 "
t,(H) | Hold time 0.0 0.0 0.0
oL |A lE Waveform 2 0.0 0.0 ! 00 ! ns
t,(L) | TE Pulse width, Low Waveform 2 6.0 6.0 ; 6.0 ; ns
| |
1 1
L L N B ] J
152
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Document No. 853-1413
ECN No. 98963

Date of issue February 27, 1990

Status Product Specification
FAST Products

FEATURES
« Latching Transceiver

High drive open collector output
current with minimum output swing

Compatible with Test Mode (TM)
Bus specification

Controlled output ramp
Muitiple package options

DESCRIPTION

The 74F777is atriple bidirectionallatched
Bustransceiver and is intended to provide
the electrical interface to a high perform-
ance wired-OR bus. This bus has aloaded
characteristic impedance range of 20 to
50 ohmis and is terminated on each end
with a 30 to 40 ohm resistor.

The 74F777 is a triple bidirectional trans-
ceiver with open collector B and 3-state A
port output drivers. A latch function is
provided for the A port signals. The B port
output driver is designed to sink 100 mA
from 2 volts to minimize crosstalk and
ringing on the bus.

A separate output threshold clamp volt-
age (V, ) is provided to prevent the A port
output’high level from exceeding future
high density processor supply voitage
levels. For 5 volt systems, V, is simply
tiedto V.

FAST 74F777

Triple Bidirectional Latched Bus Transceiver

Triple Bidirectional Latched Bus Transcelver

(3-State + Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F777 7ns 45mA
ORDERING INFORMATION
- COMMERCIAL RANGE
PACKAGES Voo = SVE10%; T, =0°C 10 +70°C
20-Pin Plastic DIP (300mil) N74F777N
20-Pin PLCC N74F777A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) | LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Ay-A, PNP latched inputs 3.5/0.117 70pA/70pA

B0 - Bz Data inputs with threshold circuitry 5.0/0.167 100pA/100pA
OEAO - OEA2 A Output Enable inputs (active High) 1.0/0.033 20pA/20pA
ﬁgo - 6E§z B Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
EEO - EE2 Latch Enable inputs (active Low) 1.0/0.033 20pA/20pA
Ay-A, 3-State outputs 150/40 3mA/24mA
B,-B, Open Collector outputs 0C*/166.7 OC*/100mA

NOTES:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
* OC = Open Collector
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TM-Bus Transceiver FAST 74F777
PIN CONFIGURATION PIN CONFIGURATION PLCC LOGIC SYMBOL
s 7 9
GND By B, B, GND
B 114
11— LE, o 71 T2
“ @ s, ||
Ve [20 12] €8, 4] °E:o
Eo 1 E]O_Eit 6 —JOEA,
i€, [2 [10] anp ‘: —] oA,
&0 oy i e
1 —Jd OEB.
lalls] ls] [2] Ls] Ww—Vx B, B, B,
OEA, Ay OEA A, OEA,
TOP VIEW I I 1
17 16 186
TOP VIEW vcc-Pinzo vx-Pln 19
GND = Pin 10,14, 18

LOGIC DIAGRAM
13
OEB, >
1 17
g, que b T J >+,
A, Data
<1
OEA 4 T
Pt 12 ~
OEB,
E, qe l—- J) S S
7 a !
A, Data
<1
oea, 8 T
— 1
oEB, >
i 3 15
‘£, qie Ni— )= Sy
9 a 2
A, Data
<1
OEA, _8 Ay
Vog=PIn20 Vy=Pin 19 2

GND = Pin 10, 14, 18
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TM-Bus Transceiver

FAST 74F777

n

)

—

Condition will cause a feedback loop path; Ato B and B to A

FUNCTION TABLE
INPUTS LATCH | OUTPUTS
- OPERATING MODE
A | B* |TE, |OEA |OEB,| STATE| A | B,
H X L L L H Z H*
A 3-state, Data from Ato B
Ll x v o] L z | L ®
X | X | H L L Q, Z | Q, | A3-state, Lalched data to B
- - L H L U] () | ) | Feedback:AtoB,BtoA
- H H L H? H | z@
> Preconditioned Latch enabling data transfer from B to A
- H H L H@ L | 2@
H H L Q, Q, | Q, | LachstatetoAandB
H X L L H H 4 4
L X L L H L 4 z B and A 3-state
X X H L H Q, z | z
- H L H H H H Zz
- L L H H L L 4
B 3-state, Data from Bto A
- H H H H Q, H| z
- L H H H Q, L 4
H = High voltage level
L = Low voltage level
X = Don'tcare
— = Input not externally driven
Z = High Impedance (off) state
Q_ = High or Low voltage level one setup time prior to the Low-to-High LE transition

—
N =

)

B* =
H* =

The latch must be preconditioned such that B inputs may assume a High or Low level while OE§o and 6@1 are Low

and LE is High.

Precaution should be taken to insure the B inputs do not float. If they do they are equal to Low state.

Goes to level of pullup voltage.

NOTE = Each latch is independent. The latches may be run in any combination of modes.

February 27, 1990
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TM-Bus Transceiver

FAST 74F777

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +7.0 v
Vy Threshold control 0510 +7.0 v

OEB , OEA , [E 0510 +7.0
V, ' o LB
N Input voltage A,-A,B,-B, 051055 v
In Input current -30 to +5 mA
Vout Voltage applied to output in High output state 0510 +Vo v
A, -A 48
" .
lout Current applied to output in Low output state —9——380 - Bz 500 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 50 55 \
Except B, - B 2.0
Vi High-level input voltage X %0~ P2 v
By-B, 1.6
ExceptB, - B 0.8
Vi Low-level input voltage P15 2 \"
Bo - 82 1.43
™ Input clamp current -18 mA
lown High-level output current Ao - A2 -3 mA
AO - A2 24
lo Low-level output current mA
B,-B 100
Ta Operating free-air temperature range 0 70 °C

February 27, 1990
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TM-Bus Transceiver

FAST 74F777

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LUMITS
SYMBOL| PARAMETER TEST CONDITIONS' PP S UNIT
yp ax
|OH High level output current Bo - 82 Vcc = MAX, VIL =MAX, VIH = MIN, VOH =21V 100 | pA
loFF Power-off output current | B, - B, Ve =00V, V. =MAX, Vi, =MIN, V=21V 100 | pA
Voo =MIN, V) = MAX, | I, =-8mA, Vy =V 25 Vee \Y
v High-level output voltage | A, - A% Iy, = -0.4mA
OH (] _ \
Vig=MN \5;“ =3.13V & 3.47V 25 Vx |V
A A VCC = MIN, VIL= MAX, IOL =20mA, VX = VCC 05 v
0~ "2 Vi = MIN
VoL Low-level output voltage BB Voo =MIN, V, =MAX |1, = 100mA 115 | V
0 2 V= MIN oL = 4mA 0.40 v
A -A Van=MIN, | =1 0.5 \'
Vi Input clamp voltage 0 "2 cc 1K
ExceptAj-A, Voo =MIN I =1y -1.2 %
I Input current at OEB, OEA LE| V¢ =MAX, V, = 7.0V 100 | wA
! maximum input voltage A, -A,B,-B, Ve = MAX, V| =55V 1 mA
| _ . OEB_ OEA_LE | Voo = MAX, V[ =27V.B-A =0V 20 | pA
H High-level input current Bo N Bz Voc = MAX, v‘ =21V 100 A
| , OEB,, OEA , [E | Vec = MAX.V, =05V 20 | pA
L Low-level input current BB Voo = MAX, V, =03V 100 | pA
0 "2
I Off-
ozH state output current, R V.~ =MAX, V. =2.7V 70
1y, | Hiigh-level voltage applied| 0~ A2 cc o kA
| Off-
ozL state output current, | o _ 5 Ve = MAX, V, =0.5V -70
+1 | Low-level voltage applied| 0 "2 ce ° wA
V..=MAX,V, =V.. [E=OEA =0OEB_ =27V,
’ g * | -100 1
High-level control A A2y -B-zov " " ol e
- tr t
'x gh-level conirol curren Voo =MAX.Vy =3.13Va 347V, [E-OEA =27V 0 | ma
OEB_ =A;-A,=27V,B;-B, =20V
L 3 J—
| os Short-circuit output current’ A0 - A2 only Voc = MAX, Bn =18V, OEAn =20V, OEBn =27V | -60 -150 | mA
leen Ve = MAX 40 60 | mA
|cc Supply current (total) ICCL Vcc = MAX, V“_ =05V 55 80 mA
lccz Voo =MAX, V) =05V 45 67 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under 'ded operating conditions for the applicable type. Unless otherwise

specified, V, =V, for all test conditions.
2. All typical values are at V.. = 5V, TA =25°C.
3. Not more than one ou!put%\

ould be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.
4. Due to test equipment limitations, actual test conditions are for VIH" .8Vand V"_-1 3V.

February 27, 1990
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FAST 74F777

AC ELECTRICAL CHARACTERISTICS

A PORT LIMITS
TA = +25°C TA =0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vec =5V Ve =5V10% | yyit
CL = 50pF CL = 50pF
RL = 500Q RL = 500Q
Min Typ Max Min Max
4 Propagation delay 85 105 13.0 80 145
PLH Waveform 1 ns
oy, | B A 75 95 12.0 75 125
Output Enable time from High or Low 8.0 10.0 13.0 70 145
:'Z: OEA 1A Waveform 3,4 9.0 11.0 14.0 8.0 155 ns
t Qutput Disable time to High or Low 1.5 3.0 6.0 1.0 6.5
g OEK: A Waveform 3,4 15 30 6.0 10 6.0 ne
B PORT LIMITS
’l’A =+25°C TA =0°C to +70°C
V°c=5V Vcc=5V +10%
SYMBOL PARAMETER TEST CONDITION CD = 30pF cD = 30pF UNIT
RU =9Q RU =9Q
Min Typ Max Min Max
t Propagation del 3.0 45 70 25 8.0
PLH pag ay Waveform 1 ns
. | A B 50 65 9.0 45 10.0
t Propagation delay 35 55 8.0 3.0 9.0
PLH
o | [E 0B, Waveform 1 55 75 105 | 50 115 ns
t Enable/disable time 3.0 5.0 7.5 3.0 8.0
H X
o | OEB,© B, Wavelorm 1 6.0 8.0 10.5 55 120 ns
YLH Transition time, B Port Test Circuit and 05 40 45 0.5 7.0 ns
the | 19V 17V, i7VI0 1.3V Waveform 05 20 45 05 45
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°C to +70°C
Vcc =5V Vcc =5V 110%
SYMBOL PARAMETER TEST CONDITION = = UNIT
C, = 30pF C, = 30pF
RU =9Q RU =9Q
Min Typ Max Min Max
t_(H) Set-up time 40 45
tt(L) A to EEn Waveform 2 45 45 ns
th(H) Hold time 0.0 0.0 ns
L) | ALIE Waveform 2 0.0 00
(L) rE.n Puise width, Waveform 2 55 6.5 ns
Low
158
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TM-Bus Transceiver

FAST 74F777

AC WAVEFORMS

An.B,,0EB,

An, By

Waveform 1. Propagation Delay For Data To Output
And Enable/Disable Time OEB, To B,

Waveform 3. 3-State Output Enable Time To High Level
And Output Disable Time From High Level

Waveform 2. Data Setup And Hold Times

AndTE Puise Width
OEA, Vu Vy
tpzL tprz
An Vu VoL +0.3V

Waveform 4. 3-State Output Enable Time To Low Level
And Output Disable Time From Low Level

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Load capacitance includes jig and probe capaci-
tance; see AC CHARACTERISTICS for value.
Termination resistance should be equal to ZOUT of

R =
C =
Fr pulse generators.

Vec
T Lo 70V
v, J t | AMP
PuLse buT ek " % ®
GENERATOR Ny NEGATIVE Vo va
o c PuLse 10% 10%
1 1T _L 1 LI_ 1 ] —-i i-— Low Vv
= = = - = = - t
Test Circuit For 3-State Outputs On A Port b=t ) frun )
— tyn ) toue @)
SWITCH POSITION ' ftm AMp
90% 90% i\
TEST SWITCH POSITIVE /'[‘f v
PULSE “ ™
t t closed
PLZ 'PZL 10% 10%
All other open f tw 1 Lowv
Vee VM =15V
T s Input Puise Definition
\ Vour fu
FULSE 0 buT INPUT PULSE REQUIREMENTS
_J__ Ic o 74F | Amplitude | Low V |Rep. Rate tw | Yrem | YrhL
= = = = = A Port 3.0V o.0v 1MHz 500ns | 2.5ns| 2.5ns
Test Circuit For Outputs On B Port
B Port 2.0V 1.0V 1MHz 500ns | 4.0ns| 4.0ns
DEFINITIONS
Load resistor; see AC CHARACTERISTICS for CD = Load capacitance includes jig and probe capaci-
value. tance; see AC CHARACTERISTICS for value.

RU = Pull up resistor; see AC CHARACTERISTICS
for value.
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FAST 74F779

Document No. 853-0385
ECN No. 97676 ( O u n'l'e r
Date of issue September 20, 1989
Status Product Spedification 8-Bit Bidirectional Binary Counter (3-state)
FAST Products TYPE TYPICAL T, TYPICAL sEtTJg:kL CURRENT
FEATURES 74F779 145MHz 90mA
« Multiplexed 3-state I/O ports for
bus oriented applications ORDERING INFORMATION
« Bulit-In look-ahead carry capabil- COMMERCIAL RANGE
ity ycapa PACKAGES Voo = 5VE10%; T, =0°C 10 +70°C
« Center power pins to reduce 16-Pin Plastic DIP N74F779N
effects of package inductance 16-Pin Plastic SOL N74F779D
» Count frequency 145MHz typical ?
« Supply current 90mA typical INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
* See 'F269 for 24 pin separate VO PINS DESCRIPTION 74F(U.L) LOADVALUE
port version HIGH/LOW HIGH/LOW
. See 'F579 for 20 Elp version Data inputs 351.0 70pA/0.6mA
[ w1 - - o
l' » See ‘F1779 for extended functlon-l n Data outputs 150/40 3.0mA/24mA
L. \::ril_on._ofﬂe._ﬂis_ ——— Sy Sy Select inputs 1.0/1.0 20LA/0.6mA
DESCRIPTION OE Output enable input (active Low) 1.011.0 20pLA/0.6mA
The 74F779is fully synchronous 8-stage Up/ CET Count Enable Trickle input (active Low) 10110 20pA/0.6mA
Down Counter with multiplexed 3-state /0 cP Clock input (active rising edge) 1.0/1.0 201A/0.6mA
ports for bus-oriented applications. All con- " "
trol functions (hold, count up, count down, TC Terminal count output (active Low) 50/33 1.0mA/20mA
synchronous load) are controlled by two NOTE:

mode pins (SO,S ). The device also features One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
carry look~aheaé for easy cascading. All
state changes are initiated by the rising edge

of the clock. When CET is High the data

outputs are held in their current state and TC  mended for use as a clock or asynchronous
is held High. The TC output is not recom-  resetdue to the possibility of decoding spikes.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
CTR DIV 256
1
ol e, e
vo,[z] 5] cp “New Moo
G I T L] Ry
GND [4] i3] Vee 1u—d cer o ] - B 1 ;.v-‘—‘&
vo, (5] R || e Y
Vo, W04 10,10,0, WO,I0,l0, 73 '_!’
6 11] S
vo (8 1 %o TTTTTTT] o—
VOGE E S1 % 1 2 3 5 6 7 8 i8] e
oF 32
Vo*]E E OE 164) ".z’
1128) [
TOP VIEW 12
' g [ mes T
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Document No. 853-1269
ECN No. 97741
Date of issue September 27, 1989
Status Product Specification
FAST Products

FEATURES

« Arbitrates between 4 asynchronous
inputs

Separate grant output for each input
Common output enable

On-board 4 input AND gate
Metastable-free outputs

DESCRIPTION

The 74F786 is an asynchronous 4-bit arbi-
ter designed for high speed real-time appli-
cations. The priority of arbitration is deter-
mined on a first-come first-served basis.
Separate Bus Grant (_B-G-n) outputs are
available to indicate which one of the re-
quest inputs is served by the arbitration
logic. All BG outputs are enabled by a
common enable (EN) pin. In order to gen-
erate a bus request signal a separate 4
input AND gate is provided which may also
be used as an independent AND gate.
Unused Bus Request (BR ) inputs may be
disabled by tying them High.

The 'F786 is designed so that contention
between two or more request signals will
not glitch or display a metastable condition.
In this situation an increase in the BR_to

'B?En 1,y May be observed. Atypical F786
has anm =6.6ns, t=.41ns and and T0 =
Susec.
Where:
h= Typical propagation delay through the
deKice Rt Ardor B RS VP HAT NS

nearly be defined as:
Trisngin &

e sl B R

T°= A function of the measurement of the
propensity of a latch to enter a metastable

FAST 74F786

Asynchronous Bus Arbiter

4-Bit Asynchronous Bus Arbiter

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
N74F786 6.6ns 55mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V£10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F786N
16-Pin Plastic SO N74F786D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

o | o | NS, | SRV

BR,-BR, | Bus Requestinputs (active Low) 1.0/3.0 20pA/1.8mA

A, B, C,D AND gate inputs 1.0/10 20pA/0.6mA

EN S:;?:’I::;s(iﬂt ff’w'v‘;"' 1.01.0 20pA/0.6mA

YOUT AND gate output 150/40 3.0mA/24mA

FGO . EGa Bus Grant outputs (active Low) 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

state. Ty is also a very strong function of
the normal propagation delay of the de-
vice.

Forfurther information, please referto the
'F786 application notes.

The BR_ inputs have no inherent priority.
The arbﬂer assigns priority to the incom-
ing requests as they are received, there-
fore, the first BR asserted will have the
highest priority. When a bus request is
received its corresponding bus grant
becomes active, provided that EN is Low.
If additional bus requests are made during
this time they are queued. When the first
request is removed, the arbiter services
the bus request with the next highest
priority. Removing a request while a

161

previous request is being serviced can
cause a grant to be changed when arbi-
trating between three or four requests.
For that reason, the user should not re-
move ungranted requests when arbitrat-
ing between three or four requests. This
does not apply to arbitration between two
requests.

If two or more Eﬁn inputs are asserted at
precisely the same time, one of them will
be selected at random, and all BG_ out-
puts will be held in the High state untilthe
selection is made. This guarantees that
an erroneous BG_ will not be generated
even though a melastable condition may
occur internal to the device.

When the ENis in the High state the BG |
outputs are forced High.



Philips Components FAST Products Product Speclfication
Bus Arbiter FAST 74F786
AC ELECTRICAL CHARACTERISTICS
UMITS
TA= +25°C TA=0°C to +70°C
V.~=5V Vec =5V10%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF cL =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
0 LB ]
o | rrTEan wewomt | 25 | 2 | 35 |2 [ % e[
PHL , B, U, ouT . X K . s — J

t Propagation delay, 5.0 70 10.0 45 10.5

e | BR, 0BG, Waveform 2 45 | 65 95 | 40 10.0 ns

t Propagation delay, 3.0 5.0 8.0 25 85

PLH
tonL o BG Waveform 2 25 | 45 75 | 25 80 ne
Propagation delay,

tonL Fﬁa o FEb Waveform 3 50 7.0 10.0 45 10.5 ns

AC WAVEFORMS
A.B,C,D " Vu
tpLn oL
Your

‘Waveform 1. AND Gate input to Output Delays

Vu

Waveform 2. Bus Request or Enabie to
Bus Grant Delays

Waveform 3. Bus Request to Bus Grant Delay
NOTE: aand b represent any of the Bus Requests or Grants. R‘:‘a Low-
to-High transition and thsE(‘;b High-to-Low transition occur simultaneously.

For all waveforms, V,, = 1.5V.

TEST CIRCUIT AND WAVEFORMS

oY | ‘w o%
Vee NEGATIVE | N v, Vu
PuLse 10% wss
Vv Vour — I’—'m(‘u’ I“"M“)
PULSE
GEnEnaTor 6 pu.T — |m,u ) l—- toatty
Ry r R, m 90% ANP (V)
_L . T POSITIVE v
L PULSE "
= = = = = = 10% 0%
Test Circuit For Totem-Pole Outputs d o
= 1 S5V
DEFINITIONS
Input P’1u Definition
RL = Load resistor; see AC CHARACTERISTICS for value. " Y
C_ = Load capacitance includes jig and probe capacitance; INPUT PULSE REQUIREMENTS
see AC CHARACTERISTICS for value. FAMILY
Rp= Termination resistance should be equal to 2y, ;1 of Ampiitude | Rep.Rate | t, |ty |ty
pulse generators. 74F a.ov 1MHz | 500ns| 2.5ns | 2.5ns

September 27, 1989
162



FAST 74F807

Document No. 853-1421
ECN No. 99465 . '
e a2 o0 Octal Shift/Count Registered
Sats | Product Spocicain Transceiver with Adder and Parity
FAST Products
(3-State)
FEATURES
« High speed parallel registers with TYPICAL SUPPLY CURRENT
positive edge-triggered D-type flip- TYPE TYPICAL fyax (TOTAL)
flops 74F807 115MHz 155mA
« High speed full adder
* 8-bit parity generator ORDERING INFORMATION
 High impedance PNP inputs for light COMMERCIALRANGE
bus loading PACKAGES Vg = 5VE10%; T, =0°C10 +70°C
+ Center V.. and GND pins and 28-Pin Plastic DIP (300 mils)’ N74F807N
controlled ¢ output buffers minimize 28-Pin SOLZ N74F807D
ground-bounce problems 28.Pin PLEC N74FS807A
« 3-state outputs glitch free during No -rs~n

power-up and power-down
Broadside pinout

1. To be released in May, 1990
2. Thermal mounting techniques are recommended.

DESCRIPTION
The 74F807 Octal Bus, Shift/Count Trans- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
ceiver is designed to input data from either 74F(U.L) LOADVALUE
the A or B ports to an internal storage PINS DESCRIPTION HIGH/LOW HIGH/LOW
register. This data can then be shifted left Data /O inputs 3.5/0.166 70LA/70
with serial or parallel outputs, added to Av By 2 g - WATT0pA
additional data that appears on the A-input OFEA, OEB | Output Enable inputs 1.0/0.033 20pA/20pA
with Carry In and Carry Out bits, incre- Carry/Serial/Clock Enable input 1.0/0.033 201LA/20
mented by the Clock Input or incremented CVSicE rry‘ s — MAZ0HA
by the Clock enabled with Carry In. An 8-bit cpP Clock input 1.0/0.033 20pA/20pA
odd parity generator is attached to the MR Master Reset input 1.0/0.033 20pA/20pA
register Q Outputs. -

S N Select inputs 1.0/0.033 20pA/20pA
The data in the storage register can be STATOUT | Status Out output 150/40 3.0mA/24mA
presented on either the A or B ports for
output. An, Bn Data 1/O outputs 150/40 3.0mA/24mA

NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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Philips Components FAST Products Product Specification

Octal Shift/Count Transceiver FAST 74F807

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC)
=] W z] N
[ 27] svaTout o ;‘.—
(%] 8, u_ 4o sarus] 7
= 3\
[24) 8, 2N :;
BN - | |
) vec I
51 =, | | =
(2] 8 s | |2
[79] &, s | =
(] &, ) |21
7] 8, y
E s, Ay A GNDGND A, A Ay B | =
M s, n_| |
TOPVIEW 2 —
LOGIC DIAGRAM
om ! >
o 2 >
cp No
|l 1
w2 $>o Le
cvavce 2 N A Ano:“
Lt

]
bt Ay RC our D, Q, ,i I~ A, AR,
Bn DATA
SUM 2 REGISTERS
cusucE
SHIFT OUT
=) o § — ! l o B
o LOADA i —,~L ity 848,
‘.‘ )—-I LOAD B — T . 4
CNTE 1

CNT
- +—
SHIFT D Tou e 1 r
| | — ADO TC STATOUT
REGISTER

D
=D od
D LT
| — D Ty
—{ Q Po

Vcc = pin 22
GND =pin 7, 8

April 25, 1990
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Philips Components FAST Products Product Specification

Octal Shift/Count Transceiver FAST 74F807
FUNCTION TABLE
INTERNAL
DATA 110
INPUTS REGISTER A OUTPUT | e ATING MODE
MR | CP |OF, |OE, | S, | S, | S,|CVSICE Q, A, B, STATOUT
L X L L X X| X X L L L L
L| X L H X X X X L L 4 L Clear
L] X H L X X X X L Y4 L L
X| X H H X X X X X 4 Z X 3-State
H| T X L L L L |CI/SI/CE|CI/SI/CE + 30+ 0| 3ny CI/SI/CE + a0+ 9po COUT Add Mode w/Carry In
H| T |X|L|L|L|H X a0+ A a, a,+9, Cour | Add Mode wo/Carry In
HI|T|H|L|L|H|L H q.,+1 z g+ 1 TC(1)
no no,

H{t|L|H|L|H| L]l H Gy + 1 Ay + 1 z To() | oount ‘”(/g;%‘,“’t‘; Enable
H|{T L L L H L H Ao + 1 qno+1 Gno * 1 TC(1)
H{X |H|L|[L|H|L L %o z q TC(1)
H| X L H L H L L o 9% 20 TC(1) Count w/%otl.:‘;\l Enable
Hix oo |L|H|lL] L A an Ao TC(1) (hold)
HIT|H|L|L|H|H X Qo + 1 z Qo *+ 1 TC(1)
H| T L H L H| H X Gt 1 Gno + 1 4 TC(1) |Count wo/Count Enable
H| T L L|L|H|H X Ao + 1 Qo *+ 1 Qo *+ 1 TC(1)
H{T H L H L L | CI/SI/ICE 3) z 3) Q7
H{ T L H H L L | CI/SI/CE| (3) 3) z 07 Shift
H{T L L H L L |CI/SI/ICE (3) 3) 3) Q.,
H{T|H|H|H]|L|H X A, a, z Parity(2)
H|{T|H|L|H]|L|H X Ao ay Ao Parity(2) Load A Inputs
H{T L X H L H X Qm 90 X Parity(2)
H| 1T H H H H L X Bno 4 bno Parity(2)
H{T L H H H L X Bno Bno b ho Parity(2) Load B Inputs
H| T X L H H L X Q“O X 9o Parity(2)
H| X L H H H H X Q"(J Qno ¥4 Parity(2)
H|{X |H|L|H|H|H X Q. Z Q. Parity(2) Hold
H| X L L H H H X Qno Qno o Parity(2)

H = High voltage level.

L = Low voltage level.

a, b, q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition.
X = Don't care.

T = Low- High clock transition.

m -Teminal count is High when the output is at terminal count (HHHHHHHH).

(2) = Parity s High for odd number of internal register bits High, Low for even number of internal register bits High.
(3) = CUSVCE-> Q. Q,, etc.
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Philips Components FAST Products Product Specification

Octal Shift/Count Transceiver FAST 74F807

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage -0.5t0 +7.0 \
Vin Input voltage -0.5t0 +7.0 \"
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05t *vcc "
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 Vv
Vi High-level input voltage 20 \
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon High-level output current -3 mA
lou Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 5 UNIT
Min | Typ“ | Max
u L ) V...=MN, V, = MAX +10%Van 24 v
V High-ievei output voitage oo i =
oH Vin = MIN, I, = MAX 5%V 27 | 33 \"
V.. =MIN,V, = MAX +10%V, 035|050 | V
v, Low-level output voltage cC Pk cC
o Vig = MIN, 15 = MAX 5%V 035|050 | V
VIK Input clamp voltage Vcc = MIN, II = IIK -0.73 | -1.2 Vv
II Input current at maximum input voltage vcc = MAX, VI =7.0V 100 HA
" High-level input current Voo =MAX, V, =27V 20 HA
" Low-level input current Voo =MAX, V, =05V -20 HA
Off state output current, _ _
'ozi*_| High-level voltage applied A B Vee =MAX, Vg =2.7V 70 | pA
Off state output current, non _ _ R
'ozL*'L | Low-level voltage applied Ve = MAX, Vg = 0.5V 70 | KA
IOs Short circuit output current® Vcc = MAX -60 -150 mA
ICc Supply current (total) 155 | 210 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at V.. = 5V, Tp=25C.

3. Not more than one ou(putqs%ould be shorted at a time. For testing | ., the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'os tests should be performed last.
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Philips Components

FAST Products

Product Specification

Octal Shift/Count Transceiver

FAST 74F807

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ty =+25°C T,=0°Ct0 +70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
R, = 5000 R, = 5000
Min Tw Max | Min Max
fmax Maxi clock frequency Waveform 1 100 115 70 MHz
t Propagation delay 9.0 10.5 11.5 8.0 135
e | CPA orB (Load) Waveform 1 50 | 65 95 | 45 10.0 ns
t Propagation delay 9.0 10.5 12.5 8.0 15.0
PLH
tor, CPloA_or B (Shift Waveform 1 45 | 65 95 45 100 ns
t Propagation delay 9.0 115 14.0 8.0 155
PLH
ty. | CP1oA_orB (Count) Waveform 1 50 | 65 95 45 100 ns
t Propagation delay 9.0 10.5 115 8.0 135
pLH
tor CPto B _(Add) Waveform 1 50 | 65 95 45 100 ns
t Propagation delay 17.5 195 225 15.5 26.5
PLH
. | CP to STATOUT(Load A) Waveform 1 125 | 145 | 170 | 115 | 190 ns
t Propagation delay 110 | 130 155 95 18.0
PLH
t. | CP to STATOUT(Shift) Waveform 1 70 | 85 15 | 65 | 120 ns
t Propagation delay 10.5 120 15.0 9.0 17.0
PLH
ty | CP to STATOUT(Count Waveform 1 65 | 80 | 110 | 60 | 115 ns
t Propagation delay 13.0 15.0 18.0 115 20.5
PLH Waveform 1 ns
toHL CP to STATOUT(Add) 85 10.5 13.0 8.0 14.0
Propagation delay
toHL MR to An or Bn Waveform 3 6.5 8.0 11.0 6.0 12.0 ns
Propagation delay
tort TR 1o STATOUT(Load A) Waveform 3 140 | 160 185 130 205 ns
Propagation delay
‘PHL MRt ST ATOUT(Shif) Waveform 3 85 10.0 125 8.0 14.0 ns
t Propagation delay Waveform 3 85 | 100 125 | 80 14.0
PHL MRto STATOUT(Count) aveform : - : ! - ns
Propagation delay
tPHL MRto STATOUT(Add) Waveform 3 10.5 12.0 145 9.5 16.0 ns
t Propagation delay 6.5 14.0 235 55 265
PLH
t. | A, to STATOUT(Add) Waveform 4 80 | 140 | 225 | 75 | 270 ns
t Propagation delay 19.5 215 24.0 17.0 28.0
PLH
t | CUSUCEto STATOUT Waveform 4 210 | 225 | 255 | 200 | 205 ns
t Propagation delay 8.0 10.0 125 7.0 14.5
PLH
t. | S, t STATOUT(LoadA) Waveform 4 75 | 115 | 1585 | 70 | 170 ns
t Propagation delay 6.5 10.0 13.0 55 15.0
PLH
. | S,t STATOUT(Load B) Waveform 4 80 | 120 | 150 | 70 | 165 ns
t Propagation delay 19.0 21.0 235 17.0 275
PLH
e | S, to STATOUT(Ad) Waveform 4 185 | 200 | 230 | 175 | 260 ns
t Propagation delay 6.0 8.0 10.5 50 12,0
::t:: S, to STATOUT(Shif) Wavelonn 4 8.0 95 12,0 7.0 135 ns
tozn Output Enable time Waveform 6 25 45 7.0 2.0 8.0 ns
o OFEAtoA, orOEB1o B Waveform 7 40 55 85 35 9.0
tonz Output Disable time Waveform 6 20 45 75 20 9.0 ns
oLz OFEAto A orGEBto B, Waveform 7 35 55 85 3.0 9.5
April 25, 1990
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Philips Components

FAST Products

Product Specification

Octal Shift/Count Transceiver

FAST 74F807

AC SETUP REQUIREMENTS
LIMITS
Ty=+25C T, =0°Cto+70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max

t_(H) Setup time, High or Low 6.0 6.5
() | A,.B wCP(Load) Waveform 5 95 12,0 ns
L (H) Hold time, High or Low 0 )
(L) | A,.B, toCP (Load) Waveform § 0 0 ns
t(H) Setup time, High or Low 10.5 12.0
X ) . !
L) | A, 1CPAdd) Waveform 5 16.5 215 ns
t.(H) Hold time, High or Low 0.0 0.0
L) A, to CP (Add) Waveform 5 0.0 0.0 ns
t.(H) Setup time, High or Low 16.0 20.0
(L) S, to CP(Add) Waveform 5 16.0 185 ns
t_(H) Setup time, High or Low 16.5 19.0
8] s, to CP (Count) Waveform & 195 225 ns
t.(H) Setup time, High or Low 11.0 13.0
L) | s,to0P(shify Waveform 5 70 8.0 ns
t.(H) Setup time, High or L 175 20.5
X p time, High or Low . .
t(L) S, 1o CP (Load) Waveform 5 65 7.0 ns
t,(H) Hold time, High or Low 0.0 0.0
t(L) S, 1o CP (All modes) Waveform 5 0.0 0.0 ns
t.(H) Setup time, High or Low 10.0 11.5
@) CUSI/CE to CP (Add) Waveform 5 18.0 220 ns
t.(H) Setup time, High or Low 85 10.0
L) | CUSICE to CP (Count Waveform 5 16.0 185 ne
t(H) Setup time, High or Low 50 55
:’:(L) CUSI/CE to CP (Shift) Waveform 5 9.0 10.5 ns
t,(H) Hold time, High or Low 0.0 0.0
(L) CUSI/CE to CP (All modes) Waveform 5 0.0 00 ns

(H) CP Pulse width, 55 6.0
é:(L) High or Low Waveform 1 45 45 ns
(W8] MR Pulse width, Low Waveform 3 45 50 ns
taec Recovery Time, MR to CP Waveform 2 20 20 ns

April 25, 1990
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Philips Components FAST Products Product Specification

Octal Shift/Count Transceiver FAST 74F807

AC WAVEFORMS

Vu Vu

tRec
cp Vu

Waveform 2. Master Reset to Clock Recovery Time

Vu

STATOUT

Waveform 1. Propagation Delay, Clock Input To Outputs, Clock
Pulse Width, and Maximum Clock Frequency A.S
MB .
Vi ke twlh — ¥y, CISICE Vu Vu
\ t ey oy
B A iy b STATOUT
or
s;'nou-? Vu Vu ‘e u
Waveform 4. Propagation Delay, Select to STATOUT,
Waveform 3. Propagation Delay, Master Reset to Data CI/SI/CE to STATOUT or Data to STATOUT
or Master Reset to STATOUT
o T 2
\J v
CIISUCE LML) 7%
te(H) th(b)
cP 'V

Waveform 5. Data Setup And Hold Times

oEB ormﬂ OEB or OEA Vu Vu
tpzn oz tpzL tpz
K ov Bpor A, — Vor+0.3V
Waveform 6. 3-State Output Enable Time To High Level Waveform 7. 3-State Output Enable Time To Low
And Output Disable Time From High Level Level And Output Disable Time From Low Level

NOTE: For all waveforms, VM =1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee

I

t AWP
0% v %0% ®
NEGATIVE | Y v v
PULSE " "
10% 10%
ov

|’“n|.(',) 4 !’—‘n.n ¢)

= toy t,) tha @)
Test Circuit For 3-State Outputs 0% 0% r— AMP (V)
SWITCH POSITION P | Avu Vu
TEST SWITCH b ! ‘v | A2 o
torz closed
tozL closed V=15V
All other open Input Pulse Definition
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMRLY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance;
L Amplitude | Rep.Rat t
soe AC CHARACTERISTICS for value. Pt ep-Rate | 'w |t |t
RT = Termination resistance should be equal to ZOUT of 74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
pulse generators.
April 25, 1990
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e T FAST 74F821/822/823/
el 824/825/826

Date of issue April 25, 1990

Sawe ProductSpacicaion Bus Interface Registers

FAST Products 74F821/74F822 10-Bit Bus Interface Registers, NINV/INV (3-State)
74F823/74F824 9-Bit Bus Interface Registers, NINV/INV (3-State)
FEATURES 74F825/74F826 8-Bit Bus Interface Registers, NINV/INV (3-State)
- High speed parallel registers with
positive edge-triggered D-type flip- TYPE TYPICAL f,,,, TYPICAL SUPPLY CURRENT
flops (TOTAL)
« High performance bus interface 74F821, 74F822 180MHz 75mA
buffering for wide data/address 74F823, 74F824 180MHz 70mA
paths or busses carrying parity 74F825, 74F826 180MHz 65mA

« High impedance PNP base inputs
for reduced loading (20pA in High ~ ORDERING INFORMATION

and Low states) PACKAGES COMMERCIAL RANGE

. I“_ Is 20pA vs 1000pA for AM29821 Voc =5V+10%; TA =0°Cto +70°C
series 24-Pin Plastic SLIM DIP N74F821N, N74F822N, N74F823N,

+ Buffered control inputs to reduce (300mil) N74F824N, N74F825N, N74F826N
AC effects 24-Pin Plastic SOL N74F821D, N74F822D, N74F823D,

« ldeal where h]gh speed' "ght N74F824D, N74F825D, N74F826D

loading, or increased fan-in as

required with MOS microproces- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
80
re PINS DESCRIPTION HIGHLOW | HIGH/LOW
« Positive and negative over-shoots -
are clamped to ground Dn Data inputs 1.0/0.033 20pA/20pA
« 3-state outputs glitch free during 'F821 cP Clock input 1.0/0.033 20pA/20pA
power-up and power-down 'F822 OF | Output enable input (activeLow) 1.0/0.033 20pA/20pA
* Siim Dip 300 mil package Q.G | Data output 1200/106.7 | 24mA/64mA
« Broadside pinout compatible with n_n -
AMD AM 29821-29826 serles D, |Datainputs 100033 | 20pA20pA
» Outputs sink 64mA and source CcP Clock input 1.0/0.033 200A/20pA
24mA ‘F823 TE | Clock enable input (active Low) 1.0/0.033 20uA/20pA
DESCRIFTION ‘F824 MR | Master reset input (active Low) 1.0/0.033 20pA/20pA
OE | Output enable input (active Low) 1.0/0.033 20pA/20pA
The 74532‘ =sz3 Bh‘? 9?-367?66: Regis- Q,, G, | Data outputs 1200/106.7 | 24mA/84mA
ters are designed to eliminate the extra -
packages required to buffer existing reg- Dy Data inputs 1.0/0.033 20pA/200A
isters and provide extra data width for CP | Clock input 1.0/0.033 20UA/20pA
:\;’9;::::/3‘“’955 pathsofbussescarry- | ... TE | Clock enable input (active Low) 10/0.033 | 20pA/20pA
) 'F826 MR | Master reset input (active Low) 1.0/0.033 20pA/20pA
The :F821/’F822 are buffered 10-bit wide 6E'n Output enable inputs (active Low) | 1.0/0.033 20pA/20pA
;gfsms of the popular 'F374/F534 func- Q,, G | Data outputs 1200/106.7 | 24mA/64mA
o« . . . NOTE:
:2;92 1F 822isthe inverted outputversion of - o o) <t Unit Load is defined as: 201A in the High state and 0.6mA in the Low siate.

The74F823 and 74F824 are 9-bit wide
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Philips Components FAST Products

Product Specification

Bus Interface Registers

FAST 74F821/822/823/824/825/826

LOGIC DIAGRAM for 'F823
— 14
cE Do Dy Dy D,y Dy Ds Dg D7 Dg
13 2 3 4 5 6 7 8 9 10
cP |
pcp| Uoer] Yo ep| Yo cp] Lo cp| Yo cr] Yo cP] Yo cp] Yo cp
R ahdR ohdrR ahdR ohdR ahdr aohdR ahAR ehAdR a
SR e e e el
MR ‘ * . . ’ 23 - ~
D IY r€7r#r‘7 Ealindini
oF o> . . + .
Vg=Pin 24 23 22 | 21 20 19 18 17 16 15
GND=Pin 12 00 Qq Q2 03 04 05 Qs Q.’ Qg
LOGIC DIAGRAM for 'F824
D cP P cpP
[R QL [R Q-[R Q-[R [R Q‘-I'R Q-[R Q-[R QHI-R
[CRLe: b 4 . . : . -
1_:7 I_V 147 [:7 4 l——V [—V /
— 1
OE o— ¢ *
Vg=Pin 24 2 2 21 20 19 B 7 16 15
GND=Pin 12 Q;, o Q2 9; Q4 Qg Qg Q, @
FUNCTION TABLE for 'F823 and 'F824
OUTPUTS
INPUTS 'F823 | Fe24 | OPERATING MODE
O [ MR | CE [op [D | @ | @
L L X X L L Clear
L H L 1 h H L Load and read data
L H L T | L H
L H H X X NC NC Hold
H X X X X 4 4 High impedance

H = High voltage level
L = Low voltage level

h = High state must be present one setup time before the Low-to-High clock transition
| = Low state must be present one setup time before the Low-to -High clock transition

T = Low-to-High clock transition

X = Don't care

NC = No change

Z = High impedance "off" state
o

TnpUTIs ‘Sensitive 10 very short (<3ns) TIgh-1o-Low-to-Migh going spikes |

while CP is High, users should avoid the use of decoders or other potentially

glitch prone devices on the CE input.

April 25, 1990
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Philips Components FAST Products Product Specification

Bus Interface Registers FAST 74F821/822/823/824/825/826

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Voo = MIN, 0%V, | 24 v
VIL = MAX, lOH =-15mA
_ Vi =MIN 5%V 24 v
Vou High-level output voltage cc
Vec =M, 0%V, | 20 v
vll. = MAX, IOH =-24mA
Vi, =MIN 5%V 2.0 v
Vec =MIN. +10%V0 055 | V
Vou Low-level output voltage V, =MAX, lo =84mA
Vyy = MIN 5%Vee 042|055 | V
VIK Input clamp voltage VCC =MIN, I, =10 -0.73 | -1.2 \"
L Input current at maximum input voltage Voo =00V, V, =7.0V 100 pA
hh High-level input current Vec =MAX,V, =27V 20 HA
W Low-level input current Voo =MAX,V, =05V 20 | pA
Off-state output current, _ _
'ozi | High-level voltage applied Ve = MAX, Vg =27V 50 | pA
] Off-state output current, V.. = MAX -0 50
ozL Low-level voltage applied cc Vo =05V HA
L N N N N N ]
los Short-circuit output current® Ve = MAX -60 ‘ ‘ -150 | mA
N BN B BN e
ICCH 75 105 mA
‘F821 _
raoe | loou | Voo =MAX 75 | 105 | mA
ICCZ 75 115 mA
ICCH 65 100 mA
'F823
| 'F824 lCCL VCC = MAX 70 105 mA
cc Supply current ! 75 110 "
(total) ccz m
lech 60 | 85 | mA
'F825
826 | 'coL | Voo =MAX 60 | 90 | mA
IOCZ 65 95 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under perating conditions for the applicable type.

2. All typical values are at V. = 5V, TA = 25°C.

3. Not more than one output should be shorted at a time. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, | tests should be performed last.

il 25, 1990
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Philips Components

: FAST Products

Product Specification

Bus Interface Registers

FAST 74F821/822/823/824/825/826

AC ELECTRICAL CHARACTERISTICS

LIMITS
Maximum clock frequen
: equency TA =+25°C TA =0°C to +70°C
Vcc=5V Vcc=5Vi10%
SYMBOL PARAMETFR TEST CONDITION °|. = 50pF cL = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 150 180 140 MHz
! Propagation delay ‘F821,'F823 4.0 6.5 85 4.0 95
PLH )
on. |CP10Q orQ 7825, Fa2e | V2ol ! 40 | 60 85 35 | 90 "
t Propagation delay ‘F822 45 6.5 9.0 45 10.0
e |cPto @ Foze | Waveorm 1 45 | 65 90 | 45 | 90 ns
Propagation delay 'F823, 'F824
'L |MRtoQ orQ, 'F825, 'Fa2e | Waveform 2 30 | 50 80 30 | 80 ns
tozH Output Enable time Waveform 4 50 7.0 10.0 40 115 ns
ta |OE, toQ orQ Waveform 5 30 5.0 8.0 25 9.0
tonz Propagation delay Waveform 4 15 35 6.5 1.5 75 ns
thz |OE, t0QorQ, Waveform 5 15 35 65 15 75
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc=5V Vcc=5V:t10%
SYMBOL PARAMETER TEST CONDITION (:L = 50pF cL =50pF UNIT
RL =500Q RL =500Q
Min T Max Min Max
ts(H) tup time, ma'n ‘or Low Wavef = E -l
£L) D, toCP aveform 3 10 1.0 ns I
S n
i i i ! 20
th((':; g°'d':'g;’ High or Low Waveform 3 g g 20 ns
ih h-----------_-_---.-3.5_.--_..----—4.0------.-----J
't:((t)) g; : ::sfo::dm' Waveform 1 3:5 4:0 ns
t.(H) Setup time, High or Low 0.0 0.0
ti L TE wCP Waveform 3 20 20 ns
L &8 B & J} L& R N B B B _§ 3 N B _§B N8 N N §N N ]
t(H) | Hold time, High or Low 823 &o 00 |
L TE CP ‘F824 Waveform 3 30 35 ns
Ih ‘FB25L----- --—--------I-------_J
til) mp"'“ width, ‘F826 | Waveform 2 45 45 ns
taec a%“g%% time Waveform 2 25 25 ns
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Document No. 853-0615

ECN No. 99490

Date of issue January 8, 1990

Status Product Specification

FAST Products

& & _ B _§ B _ B0 B B B B ]|
FEATURES I
- Specifically designed for Video

applications |
+ Combines the 'F373, two 'F157s, |

and the 'F166 functions in one 1

package 1
« Interleaved loading with 2:1 mux 1
= Dual 8-bit Parallel inputs
- Transparent Latch on all “B” Inputs 1
« Guaranteed Serlal Shift Frequency |

to 100MHz 1
- Expandable to 16-bits or more with 1
serial input

L——-———__---_

DESCRIPTION

The 74F835 is a high speed 8-bit parallel/
serial-in, serial-out shift register whose
parallel inputs have been connected to an
internal octal two-to-one multiplexer with
all the ‘B’ inputs connected to an octal
latch.

This 24 pin part is specifically designed for
video bit shifting, where interleaved load-
ing is desired and parts count is critical.
However, and It is useful in any design
where a 2:1 mux input with a transparent
latch is needed.

FAST 74F835
Shift Register

8-Bit Shift Register with 2:1 Mux-in, Latched “B” inputs,

and Serial Out

TYPICAL t, TYPICAL SUPPLY CURRENT
TYPE MAX TOTAL)
L 8 _ K __&R N B |
74F835 150MHz 45mA
8 N B N B _§N |}
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, =0°Clo +70°C
24-Pin Plastic Slim DIP (300 mil) N74F835N
24-Pin Plastic SOL N74F835D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION A byl Rrvioedvipiomis
Dyp -Dyp | Parallel data inputs 1.0/1.0 20pA/0.6mA
DOB - D."3 Latched Parallel data inputs 1.01.0 20pA/0.6mA
Dg Serial data input 1.0/1.0 20pA/0.6mA
cP Shift Register Clock input (active rising edge) 1.0/1.0 20pA/0.6mA
SA/B Mux Select 1.0/1.0 20pA/0.6mA
LE Latch Enable input (for B inputs) 1.0/1.0 20pA/0.6mA
PE Parallel Enable input 1.011.0 20pA/0.6mA
Q., Output 50/33 1.0mA/20mA b

NOTE:

One (1.0) FAST Unit Load is defined as: 20¢A in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

PE [ 1 =

cp [2] N,

Daa E Il‘.fl‘.linﬂnﬂ' 4 N (] y 8 . 10 :_:_“

ve [ PLILLE Rt itttd T 1

oum [3] " baa s Dus "Dus ek D g 57

ow L3 b -4 ol 7

ou [ - 1

e [3] o 2 T

om [3] = T

om [10] " hw T

o, [1] H I

awo [Z] Vg =pin 24 H I«
Tor View GND = pin 12 - =s
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Philips Components FAST Producrs Product Specilfication

Shift Register FAST 74F835

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ? | Max
V.~ =MIN, vV, =MAX +10%V, 25 Vv
cCc * UL cC g
VOH High-level output voltage
Vi = MIN, 1, = MAX 5%V 27 | 34 v
Van = MIN, V, = MAX +10%V 0.30 | 0.50 Y
VOL Low-level output voltage ce L e«
VIH = MIN, IOL = MAX :tS%Vcc 0.30 | 0.50 \
Vik Input clamp voltage Veg =MIN I =1y 0.73| -1.2 V'
l Input current at maximun input voltage Vee =MAX, V, =7.0V 100 HA
'lH High-level input current Vcc =MAX, V' =27V 20 HA
W Low-level input current Ve =MAX, V, = 0.5V 0.6 mA
los Short circuit output current® Voo =MAX 60 -150 | mA
. _ Fr Fr 4y r FrF ¥r r r r r ¥ r r & & & & ¥ B 3 B B N B B B R _N N R R __N N N N __§__N_J
E loc | Supply current (total) Voo =MAX | | 45 ] 65 mA|
- 3y F ¥ ¥r r sy ¥ rr r r . r r &y r & r&F ¢ 8 8 ¥ §F N B N _B N R _N N B R N N B ]
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vo, = 5V, T, = 25°C.

3. Not more than one ou(putq&ould be shonod atatime. For testing I , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately refiect operanonal values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other tests. In any seq of p tests, lng tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C T, =0°C 0 +70°C
Vcc =5V Vcc =5V 110%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF G, =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
- d L 5 & & &8 &8 °B N N N N |
'MAX Maximum clock frequency Waveform 1 i 130 150 100 i MHz
t Propagation delay 5.0 70 95 5.0 10.0
PLH
ty. | CPtoQ, (Load) Waveform 1 ! 50 7.0 95 | 50 10.0 ! ns
Propagation delay LY 70 9.5 50 100 ¥
PLH "
o | CP10Q, (Shift) Waveform 1 I so0 7.0 95 5.0 100 | ™
L-----—-_-----J
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Philips Components FAST Products Product Specification

Shift Register FAST 74F835
AC SETUP REQUIREMENTS
LMITS
T, =+25C T,=0°Cto+70°C
Vm =5V vCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C. =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
(L) | D, orDgwCP aveform | 35 35 L™
t(H) Hold time j 10 15 i
Waveform 2
t() | Dy orDgwCP 1o 15 "
t (H) Setup time 1.0 15
S Waveform 2 l l ns
1 (L) Dg to CP I 1.0 15 I
(H) Hold time 20 25
au.) Dg to CP Waveform 2 ! 20 25 ! ns
t_(H) Setup time LY 40 i
t:(L) PE 1o CP Waveform 2 l a5 40 I ns
| v T
) Hoia ume = UuU v =
‘h(L) PE to CP Waveform 2 | 00 0.0 I ns
t (H) Setup time ] oo 0.0 1
S
(L) | DgwLE Waveform2 = 4 o0 0.0 L "
(H) Hold time 3.0 4.0
Waveform 2 l l ns
(L) DgtoLE I 30 4.0 I
t (H) Setup time 45 5.0
L) | sABwcP Waveform 2 La.s 5.0 ! ns
H) Hold time LY 0.0 L
'{"(L) SA/B to CP Waveform 2 | 0.0 0.0 | ns
t,(H) | Clock pulse width, I 45 55 1
t,(L) | High or Low Waveform 1 [ 45 5.0 1™
Latch Enable pulse width,
t,(H) High pu Waveform 1 : 45 5.0 : ns
| |
| |
1 1

Ds ,PE
Dpa .Dn,mju Vu Vu Vu
Sam ty(H) thH) ty(L) thiL)

o, Vi Vu CP,LE Vu fetyH) ~KVu Vi
Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Data and Select Setup and
Clock Puise Width, and Maximum Clock Frequency Hold Times

NOTE: For all waveforms, V, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Document No. 853-1208
ECN No. 99396
Date of issue April 18, 1990
Status Product Specification
FAST Products
FEATURES

High speed paraliel latches

Extra data width for wide address/
data paths or busses carrying
parity

High impedance NPN base input
structure minimizes bus loading
I, 1s 20pA vs 1000uA for AM29841
series

Buffered control inputs to reduce
AC effects

Ideal where high speed, light
loading, or increased fan-in are
required as with MOS micro-
processors

Positive and negative over-shoots
are clamped to ground

3-state outputs glitch free during
power-up and power-down

48maA sink current

Slim Dip 300 mil package
Broadside pinout

Pin-for-pin and function compat-
ible with AMD AM29841-846 series

.

DESCRIPTION

The 'F841-'846 bus interface latch series
are designed to provide extra data width
for wider address/data paths of busses

carrying parity.

The 'F841-'F846 series are functionally
and pin compatible tothe AMD AM29841-
AM29846 series.

The 'F841 consists of ten D-type latches
with 3-state outputs. The flip-flops appear
transparent to the data when Latch En-
able (LE) is High. This allows asynchro-
nous operation, as the output transition
follows the data in transition. On the LE
High-to-Low transition, the data that
meets the setup and hold time is latched.
Data appears on the bus when the Output

FAST 74F841/842/843/844/

845/846

Bus Interface Latches

'F841/'F842 10-Bit Bus Interface Latches, NINV/INV (3-State)
'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State)
‘F845/'F846 8-Bit Bus Interface Latches, NINV/INV (3-State)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F841, 74F842 5.5ns 60mA
74F843, 74F845 5.5ns 75mA
74F844, 74F846 6.2ns 60mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES =5V10%; T, = 0°C to +70°C

cC™

24-Pin Plastic Slim DIP
(300mil)

N74F841N, N74F842N, N74F843N,
N74F844N, N74F845N, N74F846N

24-Pin Plastic SOL

N74F841D, N74F842D, N74F843D,
N74F844D, N74F845D, N74F846D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HIGHLOW |  HIGHLOW
D, Data inputs 1.0/0.033 20pA/20pA
LE Latch Enable input 1.0/0.033 20UA/20uA
OE, OF, | output Enable input (active-Low) 1.0/0.033 20uA/20pA
‘MR Master Reset input (active-Low) 1.0/0.033 20[LA/20p1A
PRE | Preset input (active-Low) 100033 | 20uA/20pA
Q, Data outputs 1200/80 24mA/48mA
Q, Data outputs 1200/80 24mA/48mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

Enable (OE) is Low. When OE is High the
output is in the High-impedance state.

The'F842is the inverted output version of
'F841.

The 'F843 consists of nine D-type latches
with 3-state outputs. In additionto the LE
and OE pins, the 'F843 has a Master
Reset (MR) pin and Preset (PRE) pin.
These pins are ideal for parity bus inter-
facing in high performance systems.
When MR is Low, the outputs are Low if
OE is Low. When MR is High, data can be
entered into the latch. When PRE is Low,

177

the outputs are High, if OF is Low. PRE
overrides MR.

The'F844 isthe inverted output version of
'F843.

The 'F845 consists of eight D-type latches
with 3-state outputs.In addition to the LE,
OE, MR and PRE pins, the 'F845 has two
additional OE plns making a total of three
Output Enables (OE "OE,) plns
The multiple Output gnables (52E

OE,) allow multiuser control of the mter-
face, e.g., CS, DMA, and RD/WR,
The'F846 is the inverted output version of
'F845.



Philips Components FAST Products Product Specification

Bus Interface Latches FAST 74F841/842/843/844/845/846

AC WAVEFORMS

Wavelorm 1. Propagation Delay, Non-inverting Path Waveform 2. Propagation Delay, inverting Path

PRE, ¥ o Nu—t ) — KV

\-—-----_-_-—-J

aveform 4. Data Setup And Times
Waveform 3. Master Reset and Preset Puise Width, Master Reset and w Hold
Preset to Output Delay and Master Reset and Preset to Latoh Enabie

Recovery Time

°En 3
n v " v M
‘ez torz
v
- L]
on * °,| °n ' o,, VoL +0.3V
¥
Wavelorm 8. 3-State Output Enabie Time To High Level And Output ‘Waveform 6. 3-State Output Enable Time To Low Level And Output
Disabie Time From High Level Dissbie Time From Low Level

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

&-

Ve
m &
>

I AM|
0% tw 0% PV
NEGATIVE | Xv, v
PULSE
10% 10% o
tra () 4 L_'n_u @)

Ay
Test Circuit For 3-State Outputs I—"‘" ) f"m “')“P »
SWITCH POSITION rosmve |/, e
TEST SWITCH 10% 10%
L ty 1 ov
toLz closed V. o 18V
ez closed Input PMI Definiti
Al other open nput Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate tw ol Yrue | Ye
see AC CHARACTERISTICS for value. 74F 3.0V MH 26ns | 2.5n
Ry = Termination resistance should be equal to 2, - of ’ MRz 500ns) 2.3ns | 2.5ns

pulse generators.
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FAST 74F1604

Document No. 853-0088
ECN No. 97744 L ATC H
Date of issue September 27, 1989
Status Product Specification Dual Octal Latch
FAST Products TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F1604 70ns 70mA
FEATURES
. ngh |mpgdancg NPN base lnputs ORDERING INFORMATION SOMIERCALTANGE
for reduced loadling (201A in High
and Low state) 9 (200 9 PACKAGES Voo =5VH10%; T, =0°C 1o 470°C
+ Stores 16-Bit-Wide data inputs, 28-Pin Plastic DIP N74F1604N
multiplexed 8-Bit outputs 28-Pin Plastic SOL N74F1604D

Propagation delay 7.0ns typical
Power supply current 70mA typical

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOADVALUE
DESCRIPTION PINS DESCRIPTION HIGHLOW | HIGH/LOW
A", Bn Data inputs 1.0/.033 20pA/20pA
The 74F1604 is a Dual Octal Transparent — -
Latch. Organized as 8-bit A and B | SELECT A/B | Select input 1.01.033 20pA/20pA
latches, the latch outputs are connected it Latch Enable input (Active Low) 1.0/.033 20pA/20pA
by pairs to eight 2-input multiplexers. A Q,-Q, Data outputs 50/33 1.0mA/20mA

Select (SELECT A/B) input determines
whether the A or B latch contents are
multiplexed to the eight outputs. Data
from the B inputs are selected when _
SELECT A/B is Low: data from the A edge of the Latch Enable (LE) input. The  datathatis present one setup time before
inputs are selected when SELECT A/Bis Latch remains transparent to the data the Low-to-High Latch Enable transition
High. Data enters the latch on the falling  inputs while LE is Low, and stores the

NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
r -—
e Vee 2 las
SELECT NB ™ e

34seT 80T NEBUNRIND 3 D2 | >|r "
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GND = Pin 14
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Date of issue August 23, 1989

Status Preliminary Specification

FAST Products

FEATURES

« Consists of 10 bit wide 4-1 multi-
plexer

- Separate address latch input for
each channel

« 3-state address outputs

« Designed for address multiplexing
of dynamic RAMs and other applica-
tions

PRODUCT DESCRIPTION

The 'F1760 is a 10 bit wide 4-1 multi-
plexer. Each 10-bit channel has a sepa-
rate address latch enable pin thus elimi-
nating the need for external address
latches. The 'F1760 has acommon pair of
Select (SEL,, SEL,) inputs to select be-

tween channels and a common Output
Enable (OE) pin to control the 3-State

At te
CuUIpuUS.

FA

ST 74F1760

4-Way Latched Address
Multiplexer

TYPE TYPICAL PRPAGATION | TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F1760 5.5ns 55 mA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V £ 10%; T,=0°C to 70°C

64-Pin Plastic DIP 74F1760N
68-Pin PLCC 74F1760A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION i o o
AO—AQ Address Inputs 1.0/1.0 20 pA/0.6 mA
B,-By Address Inputs 1.0/1.0 20 pA/0.6 mA
Co-c9 Address Inputs 1.0/1.0 20 pA/0.6 mA
D,-Dg Address Inputs 1.0/1.0 20 pA/0.6 mA
SEL,-SEL, | Select Inputs 1.0/1.0 20 pA/0.6 mA
ALE, Address Latch Enable input 1.0/1.0 20 pA/0.6 mA
ALE, Address Latch Enable input 1.0/1.0 20 pA/0.6 mA
ALE Address Latch Enable input 1.0/1.0 20 uA/0.6 mA
ALE, Address Latch Enable input 1.0/1.0 20 nA/0.6 mA
OE Output Enable input 1.0/1.0 20 uA/0.6 mA
Q,Q, Address Outputs N/A 15 mA/24 mA

NOTE:

One (1.0) FAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW

state.

180




Philips Components FAST Products Preliminary Specification

4-Way Latched Address Multiplexer FAST 74F1760

PIN CONFIGURATION

>
<

% [1]
~ 2]
ALE‘E
'°E
n,E
'7E
n,E
H‘E
u,,E

> > » >
“w a o o

>
»

FEFF FRFFFFEF F R
6ND|61 ‘__3-] SEH
snofe2 42] sy,

>

>
°

Bg |10 [Ty Ag |63 E ALEp
8 Q, A lea E o,
% 92 A2 65 En,
% LH 4366 2],
ALy o, Aql67 57] og
Yee 6ND Ag[e0 EE] os
Vee EIDG

A7l2 34] oy

INE ;—;] o,
Agle 3210,

ME (s E"o
8o (6 0] acec
s, [7 29]cg
D Z’] e
85 1® E_lc,

2] 0 1 )

84 B85 Bg B; Bg Bg AL Ve Voo Vec Co ©1 C2 O3 €4 Cs Cp

® © © © © ©
Z o a N o«

@ a 9
m m m
s I

ALEs
°

ALEC

Do

©
~

°
o

02

o
o

H|H|H|B|H|B|8|BB|HB|B|B|8|HB|B]HE]HEH E| 8 HE E 8 8 EE]H)
@

BEEHEEEEHEEEE BB REEEE

03

o
a

TOP VIEW

August 23, 1989 181



Philips Components FAST Products

Preliminary Specification

4-Way Latched Address Multiplexer

FAST 74F1760

PIN DESCRIPTION

PINS
SYMBOL TYPE NAME AND FUNCTION
DIP | PLCC
57-64, | 63-68, .
AyAy 12 14 Inputs | Address inputs

B,-Bg 4-13 | 6-15 | Inputs | Address inputs

CyCq 18-27 | 20-29 | Inputs | Address inputs

Dy-Dy 29-38 | 31-40 | Inputs | Address inputs

ALE, 3 5 Input | Address Latch Enable for A -Ag
ALEg 14 16 Input | Address Latch Enable for B,-By
ALEc 28 30 Input | Address Latch Enable for CO-C9
ALE, 39 41 Input | Address Latch Enable for Dy-Dy
SEL, 40 42 Input | Select input

SEL, 41 43 Input | Select input

OE 42 44 Input | Output Enable input
44-48, | 47-51,
Q,-Q, 51-55 | 56-60 Outputs | Address outputs
BLOCK DIAGRAM

Ay -Ag =3 LATCH f—>

B, -By e LATCH frmee i1

MULTIPLEXER

August 23, 1989
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4-Way Latched Address Multiplexer FAST 74F1760
FUNCTION TABLE
A-A, |ALE, | By-By | ALE, | C,C, | ALE, | DD, | ALE,, | SEL, | SEL, | QQ, | O COMMENTS

XX XX XX XX XX XX XX XX XX XX | Hi-Z | High | Outputs 3-stated

agay | 4 | XX | XX | XX | XX | XX | Xx | XX | XX | XX | XX | Adnputs latchedinto latch A

2,39 Note XX XX XX XX XX XX Low | Low agag Low a,-8g appear on YO-Y9 outputs

XX | XX | byb ! xx | xx | xx | xx | xx | xx | xx | xx | B-inputslatchedinto latch B

09
XX | XX | bybg | Note | XX | XX | XX | XX | High | Low | byby | Low | bgbg appearon Y,Y, outputs
XX | XX | XX | XX |egoo | 4 | Xx | xx | xx | xx | xx | xx | Cdinputslatchedinto latch C
XX XX XX XX | cycg | Note [ XX XX | Low | High | cycg | Low | CoCg @ppearon Yo-Yg outputs

xx | xx | xx | xx | xx | xx [dqdg| 4 | xx | xx | xx | xx | Dinputs latched into latch A
XX | XX | XX | XX | XX | XX | ddg | Note | High | High | d,d | Low dy-dg appear on Y-Yg outputs

NOTE:
ALEn may be High (transparent mode) or Low (if data has been latched previously by a High to Low transition on ALE .

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VcC Supply voltage 05to0 +7.0 \"
Vin Input voltage 05t0 +7.0 \"
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +Vo Vv
lout Current applied to output in Low output state 500 mA
Ta Operating free-air temp range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATION CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 50 55 Vv
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 08 \"
Ik Input clamp current -18 mA
lon High-level output current -15 mA
loL Low-level output current! 24 mA
Ta Operating free-air temperature range 0 70 °C
NOTE:

1. Transcient currents will exceed these values in actual operation

August 23, 1989
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Preliminary Specification

4-Way Latched Address Multiplexer

FAST 74F1760

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS' H UNIT
Min | Typ® | Max
V.~ = MIN, +10%V, 25 v
) v ax lon = -15mA ~—cc
Vou High-level output voltage V‘L = i . 5%Vee 27 | 34 v
= 3
H IOHZ =-35mA :l:ﬂ)%Vcc 24 v
VCC = MIN, | :HO%VCC 0.35| 0.50 Vv
V. = MAX oL = 24mA
VOL Low-level output voltage L d :tS%Vcc 0.35| 0.50 \'
V,, =MIN 4
H lop =60mA $10%V o 045 080 | V
V|K Input clamp voltage Vcc= MIN, Il = IIK 0.73| -1.2 V'
I‘ Input current at maximum input voltage Vcc =0.0V, VI =7.0V 100 | pA
[ High-level input current Vcc = MAX, VI =27V 20 HA
IIL Low-level input current Vcc = MAX, VI =0.5V 06 | mA
'os Short circuit output current® Vcc = MAX -100 -225 | mA
lec Supply current (total) Veo= MAX 55 | 75 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under r ded operating conditions for the applicable type.

2. All typical values are at Voo = 5V, T, = 25°C.

3. |0H2 is the current necessary to guarantee a Low to High transition in a 70Q transmission line.

4.1,

oL2 8 the curent necessary to guarantee a High to Low transition in a 70Q transmission line.

5. Not more than one output should be shorted at a time. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect op

ional values. Otherwise, prok

ged shorting of a High output may raise the chip temperature

well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, | tests should be performed last.

August 23, 1989
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4-Way Latched Address Multiplexer FAST 74F1760

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA =0°C to +70°C
V°c=SV Vcc=5V +10%
BYMBOL PARAMETER TEST CONDITION CL = 300pF cL = 300pF UNIT
RL =70Q RL =70Q
Min Typ Max Min Max
t Pro tion del
PLH pagation delay 40 45 8.0 40 7.0
o, |A,:B,.C,.D 0Q Waveform 1 40 45 8.0 40 7.0 ns
t Propagation dela)
bLH pagation delay 40 55 80 40 7.0
L |SEL 0 Q_ Waveform 2 40 45 80 40 7.0 ns
tozq | Output Enable time Waveform 4 20 30 40 20 40
ba |OEwaQ Waveform § 40 50 7.0 40 7.0 ns
oz | Output Disable time Waveform 4 20 30 40 20 40
bz |OEto Q Waveform § 20 35 55 20 55 ns
AC SETUP REQUIREMENTS
LIMITS
T, =+25°C T, =0°C to +70°C
O =5v Do =5v +10%
SYMBOL PARAMETER TEST CONDITION cL =300pF cL =300pF UNIT
RL =70Q RL =70Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 20 2.0
S Waveform 3 : ns
() | A B .C .D t0ALE 20 20
th(H) Hold time, High or Low 20 20
WL | A .B .C .D, WAL, Waveform 3 20 20 ns

AC WAVEFORMS

A . B .C .D Ju Ny

n"’nT"u Vu
tpLH tpHL

Qp Vi Vi
Waveform 1. Propagation Delay, Address Waveform 2.Propagation Delay, SEL,_inputs to
input to output address outputs

Vm \L}

tpzL tpz

Q, Vu VoL +0.3V
-r

Waveform 4. 3-State Output Enable Time To High Level Waveform 5. 3-State Output Enable Time To Low Level
And Output Disable Time From High Level And Output Disable Time From Low Level

NOTE: For all waveforms, V,, = 1.5V
The shaded areas indicate when the input is permitted to change for predictable output performance.

August 23, 1989
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Ry = Termination resistance should be equal to ZOUT of

pulse generators.

Philips Components FAST Products Preliminary Specification
4-Way Latched Address Multiplexer FAST 74F1760
TEST CIRCUIT AND WAVEFORMS
poy b ty | o AMP )
10% 10% o
1 1 1 tre @) L—'n.u )
Test Circult For 3-State Outputs I’"'m- ¢ |’_ tre "n"wm
SWITCH POSITION rosmve |/, " o
PULSE - ']
TEST SWITCH 10% 10%
L tw J ov
oLz closed
Pz closed I : ¥ . 103: iti
All other open input Pulse nition
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for FAMILY INPUT PULSE REQUIREMENTS
value. . ) . ) Amplitude | Rep. Rate tw | Yy | Y
CL = Load capacitance includes jig and probe capaci- 74F
tance; see AC CHARACTERISTICS for value. s.ov 1MHz | 500ns| 2.5ns | 2.5ns

August 23, 1989
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FAST 74F1763
Intelligent DRAM Conftroller
(IDC)

FAST Products
Product Specification
FEATURES TYPE faax TYPICAL SUPPLY CURRENT
(TOTAL)
+ DRAM signal timing generator 74F1763 100 MHz 150 mA
« Automatic refresh circuitry
* Selectable row address ORDERING INFORMATION
hold and RAS precharge times COMMERGIAL RANGE
- Facilitates page mode accesses PACKAGES Ve = 5V 1 10%; T,=0°C to 70°C
. Controls 1 MBit DRAMSs 48-Pin Plastic DIP N74F1763N
44-Pin PLCC N74F1763A

« Intelligent burst-mode refresh
after page-mode access cycles

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PRODUCT DESCRIPTION PINS DESCRIPTION HIGH/LOW HIGH/LOW
The Philips Intelligent Dynamic RAM [ =—= | 1.0/1.0 20 LA/0.6 mA
Controller is a 1 MBit, single-port version REQ DRAM Request Input o pARS M
of the 74F764 Dual Port Dynamic RAM | -p Clock Input 1.0/1.0 20 A/0.6 mA
Controller. It contains automatic signal
timing, address multiplexing and refresh | PAGE Page Mode Select Input 1.0/1.0 20 A/0.6 mA
control required for interfacing with dy-
namic RAMs. Additional features have | PRECHRG| RAS Precharge Select Input 1.0/1.0 20 A/0.6 mA
been addw to this dQViw ‘o take advan- LI AL D Liald Calast lam 4 N1 N NN AINE A
tage of technological advances in Dy_ nLunuvy nUw Nviu vuioul iiput 1.vri.v av V.V TN
namic RAMs. A Page-Mode access pin | ——
allows the user to assert RAS for the | DTACK Data Transfer Ack. Output 50/80 35 mA/60 mA
entire access cycle rather than the pre- GNT Access Grant Output 50/80 35 mA/60 mA
defined four-clock-cycle pulse width used
for normal random access cycles. In | gcp Refresh Clock Input 1.01.0 20 A/0.6 mA
addition, the user has the ability to select
the RAS precharge time and Row-Ad- | RA0-9 Row Address Inputs 1.0/1.0 20 A/0.6 mA
dress Hold time to fit the particular
DRAMs being used. DTACK has been | CA0-9 Column Address Inputs 1.0/1.0 20 A/0.6 mA
modified from previous family parts to [ ——
become a negative trus, tri-stated output. ALE Address Latch Enable Input 1.0/1.0 20 A/0.6 mA
The options for latched or unlatched | przx Row Address Strobe Output N/A® 35 mA/60 mA
address are contained on a single device
by the addition of an Address Latch | TAg Column Address Strobe Output N/A* 35 mA/60 mA
Enable (ALE) input. Finally, a burst re-
fresh monitor has been added to ensure | MA0O-9 DRAM Address Outputs N/A* 35 mA/60 mA

complete refreshing after lengthy page- NOTE:

mode access cycles. With a maximum . - . .
. One (1.0) FAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW
clock frequency of 100 MHz, the F1763 is st:te.( ) inec as 0 UA In the a inthe

capable of controlling DRAM arrays with  + FAST Unit Loads do not correspond to DRAM Input Loads. See Functional Description for
access times down to 40 nsec. details.
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Intelligent DRAM Controller (IDC) FAST 74F1763

BLOCK DIAGRAM

PAGE —
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. S

REFRESH
ARBITRATION

GNT = l
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'RESH ADDRESS COUI
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MULTIPLEXER . MAO-9

e
DIP PIN CONFIGURATION PLCC PIN CONFIGURATION
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Intelligent DRAM Controller (IDC) FAST 74F1763

PIN DESCRIPTION

PINS
SYMBOL TYPE NAME AND FUNCTION
DIP | PLCC

— 48 a4 I Active Low Memory Access Request input, must be asserted for the entire DRAM

REQ MPUt | access cycle. REQ is sampled on the rising edge of the CP clock.

GNT 4 9 I Active High Grant output. When High indicates that a DRAM access (inactive

MPU | Guring refresh) cycle has begun. Asserted from the rising edge of the CP clock.

ST Active Low Page-Mode Access input. Forces the IDC to keep RAS asserted for as
PAGE 47 s InPUt | 15ng as the PAGE input is Low and REQ is asserted Low.

Row Address Hold input. If Low will configure the IDC to maintain the row ad-
HLDROW 2 2 Input | dresses for a full CP clock cycle after is asserted. If High will program the IDC
to maintain row addresses for a 1/2 CP clock cycle after RAS is asserted.

RAS Precharge input. A Low will program the IDC to guarantee a minimum of 4

PRECHRG 3 3 Input | CP clock cycles of precharge. A High will guarantee 3 clock cycles of precharge.
CcP 46 4?2 Input Clock input. Used by the Controller for all timing and arbitration functions.
Refresh Clock input. Divided internally by 84 io produce an internai Refresh
RCP 45 41 Input Request.
Active Low, 3-state Data Transfer Acknowledge output. Enabled by the REQ input
DTACK 6 6 Output | and asserted four clock cycles after the assertion of RAS. 3-stated when REQ
goes High.
44,42, | 40, 38,
40,35, | 36, 33, .
RA0-9 | 3331, |31,29,| Inputs | Row Address inputs.
29,27, | 27, 25,
25,23 | 23, 21
43,41, 139, 37,
39,34, | 35, 32, Column Address inputs. Propagated to the MA0O-9 outputs 1 CP clock cycle after
CA0-9 | 3230, | 30,28,| Inputs | RATis asserted, if HLDROW=0 or 1/2 clock cycle later if HLDROW is 1.
28,26, | 26, 24,
24,22 | 22,20
Active Low Row Address Strobe. Asserted for four clock cycles during each
TAS Outout | Tefresh cycle regardiess of the PAGE input. Also asserted for four clock cycles
4 4 P during processor access if the PAGE input is High. If PAGE is Low, RAS is
negated upon negation of PAGE or REQ, whichever occurs first.
Active Low Column Address Strobe. Always asserted 1.5 CP clock cycles after the
CAS 5 5 Output | assertion of RAS. Negated upon negation of REQ. HLDROW input pin does not

affect RAS to CAS timing.

7-10 7.10 DRAM multiplexed address outputs. Row and column addresses asserted on
MA0-9 : » | Output | 4650 pins during an access cycle. Refresh counter addresses presented on these

15-20 | 1318 outputs during refresh cycles.
Active Low Address Latch Enable input. A Low on this pin will cause the address
ALE 29 19 Input | latches to be transparent. A High level will latch the RA0-9 & CA0-9 inputs.
Vee 36-38 34 +5 V + 10% Supply voltage.
GND 11-14 | 11,12 Ground
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Intelligent DRAM Controller (IDC)

FAST 74F1763

FUNCTIONAL DESCRIPTION

The 74F1763 1 Megabit Intelligent
DRAM Controiler (IDC) is a synchronous
device with most signal timing being a
function of the CP input clock.

Arbitration:

Once the DRAM's RAS precharge time
has been satisfied, the REQ input is
sampled on each rising edge of the CP
clock and an internally generated re-
fresh request is sampled on each falling
edge of the same clock. When only one
of these requests is sampled as active
the appropriate memory cycle will begin
immediately. Fora memory access cycle
this will be indicated by GNT and%ﬂ§
outputs both being asserted and for a
refresh cycle by multiplexing refresh
address to the MAO-9 outputs and sub-
sequent assertion of RAS after 1/2CP
clock cycle. If both memory access and
refresh requests are active at a given
time the request sampled first will begin
immediately and the other request (if still
asserted) will be serviced upon comple-
tion of the current cycle and it's
associated RAS precharge time.

Memory access:

The row (RA0-9) and column (CAO0-9)
address inputs are latched when
input is High. When ALE is Low the input
addresses propagate directly to the out-
puts. When GNT and RAS are asserted
, afteraREQ hasbeen sampledthe RAO-
9 address inputs will have already propa-
gated to the MAO-9 outputs for the row
address. One or one-half CP clock
cycles later (depending on the state of
the HLDROW input) the column address
(CA0-9) inputs are propagated to the

November 17, 1989

MAO-9 outputs. CAS is always asserted
one and one-half CP clock cycles after
RAS is asserted. If the PTCGXE input is
High, RAS will be negated approximately
four CP clock cycles after its initial asser-
tion. At this time the DTACK output be-
comes valid indicating the completion of a
memory access cycle. The IDC will main-
tain the state of all its outputs untill the

input is negated (see timing wave-
forms).

Row address hold times:

If the HLDROW input of the IDC is High
the row address outputs will remain valid
1/2 CP clock cycle after RAS is asserted.
If the HLDROW input is Low the row
address outputs will remain valid one CP
clock cycle after RAS is asserted.

RAS precharge timing:

In order to meet the RAS precharge re-
quirement of dynamic RAMs, the control-
ler will hold-off a subsequent RAS signal
assertion due to a processor access re-
questorarefresh cycleforfourorthree full
CP clock cycles from the previous nega-
tion of , depending on the state of the
PRECHRG input. If the PRECHRG input
is Low, RAS remains Highfor at least 4 CP
clock cycles. |f the PRECHRG input is
High RAS remains High for at least 3 CP
clock cycles.

Refresh timing:

The refresh address counter wakes-up in
an all 1's state and is an up counter. The
refresh clock (RCP) is internally divided
down by 64 to produce an internal refresh
request. This refresh request is recog-
nized either immediately or atthe end of a
running memory accaess cycle. Duetothe

190

possibility that page mode access cycles
may be lengthy, the controller keeps track
of how many refresh requests have been
missed by logging them internally (up to
128) and servicing any pending refresh
requests atthe end of the memory access
cycle. The controller performs RAS-only
refresh cycles until all pending refresh
requests are depleted.

Page-mode access:

Fastaccesses to consecutive locations of
DRAM can be realized by asserting the
PAGE input as shown in the timing wave-
forms. In this mode, the controller does
not automatically negate RAS after four
CP clock cycles, but keeps it asserted
throughout the access cycle. By using
external gates, the CAS output can be
gated on and off while changing the col-
umn address inputs to the controller,
which will propogate to the MA - MA, ad-
dress outputs and provide a new cofumn
address. This is only useful if the ALE
input is Low, enabling the user to change
addresses. This mode can be used with
DRAMs that support page or nibble mode
addressing.

Output driving characteristics:
Considering the transmission line charac-
teristic of the DRAM arrays, the outputs of
the IDC have been designedto provide in-
cident-edge switching (in Dual-Inline-
Packaged memory arrays), needed in
high performance systems. For more in-
formation on the driving characteristics,
please refer to Signetics application note
number AN218. The driving characteris-
tics of the 74F 1763 are the same as those
of the 74F765 shown in the application
note.
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Intelligent DRAM Controller (IDC) FAST 74F1763

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0.5t0 +7.0 "
Vin Input voltage 0510 +7.0 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +Vo v
lout Current applied to output in Low output state 120 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATION CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VOC Supply voltage 45 5.0 55 \"
Va High-level input voltage 20 v
\A Low-level input voltage 08 v
Ik Input clamp current -18 mA
lon High-level output current! -15 mA
loL Low-level output current' 24 mA
Ta Operating free-air temperature range 0 70 °C
NOTE:

1. Transient currents wiii exceed these vaiues in actuai operation.
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Intelligent DRAM Controller (IDC) FAST 74F1763

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' ] UNIT
Min | Typ“ | Max
V.. = MIN, £10%V, 25 \
. cc lop = -15mA &£
\/ High-level output voltage \\:IL = :::( 5%V 27| 34 '
= 3
H 1 oH2 = -35mA :tS%Vcc 24 \"
VCC = MIN, | :}:10%V0c 0.35| 0.50 Vv
V, = MAX oL = 24mA
VoL Low-level output voltage L g 5%V 035| 050 | V
V,, =MIN 4
H 'OLZ = 60mA iS%VcC 045| 0.80 "
VIK Input clamp voltage VOC’ MIN, lI = 'lK -0.73| -1.2 v
, Input current at maximum input voltage Vcc =0.0V, V| =7.0V 100 | pA
'.H High-level input current VCC = MAX, VI =27V 20 RA
|"_ Low-level input current VCC = MAX, Vl = 0.5V 06 | mA
5
Ios Output current Vcc = MAX, Vo= 2.25V -100 -225 | mA
lec Supply current (total) Veo= MAX 220 | mA

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

type.

2. All typical values are at V. = 5V, T, = 25°C.

3. |,z I8 transient current necessary to guarantee a Low to High transition in a 70Q transmission line.

4. |, ,is transient current necessary to guarantee a High to Low transition in a 70Q transmission line.

5. Not more than one output should be shorted at a time. For testing 1,5, the use of high-speed test apparatus and/or sample-and-hold
techniques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting
of a High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any
sequence of parameter tests, | ¢ tests should be performed last.
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FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763

AC ELECTRICAL CHARACTERISTICS

LIMITS
Ty=25°C o T,=0°Cto +70°C
NO | PARAMETER TEST CONDITIONS V“E‘:f;:,\%;o ° sz‘:f;’:og;w > UNIT]
RL=70Q RL=70Q
Min Typ Max Min Max

1 CP clock period (tcp) 10 10 ns

2 CP dlock low time 5 5 ns

3 CP clock high time 5 5 ns
4 RCP clock period 100 100 ns

5 RCP clock low time 10 10 ns

6 | RCP clock high time 10 10 ns

7 | Setup time REQ({ ) to CP(T) 4 2 4 ns

8 | REQ High hold time after CP(T) (Note 1) 0 0 ns

9 | REQ High pulse width (Note 2) 1/2tcp+5 | 1/2tcp+5 | 1/2tcp+5 | 1/2tcp+5 | 1/2tcp+5| NS
10 | Propagation delay CP(T) to GNT High 85 1 13.5 85 155 | ns
11 | Propagation delay REQ(T) to GNT Low 85 10.5 13 85 14 ns
12 | ALE pulse width Low 4 1 4 ns
13 RA0-9,CA0-9 High or Low setup to 2 0 2 ns

ALE(T)
14 | ACE(T) to RA0-9,CA0-9 High or Low hold 1 0 1 ns
15 | Propagation delay RA0-9,CA0-9 High or ALE Low 4 75 11 4 14 ns
Low to MAO-9 (Note 3)

16 | propagation delay ALE({) to MAO-9 55 85 13 55 15 ns
17 | Propagation delay CP(T) to RAS({) : 85 10.5 125 85 14 ns
18 | RAS({ ) to MAO-9 (colum address) skew | HLDROW = 1 1/2tcp-2 | 1/2tcp+2 |1/2tcp+5.5(1/2tcp-2.5 | 1/2tcp+7| NS
19 | RAS({) to MAO-9 (column address) skew | HLDROW = 0 tcp-2 | 1tcp+2 | 1tcp+5.5 | 1tcp-25 | 1tcp+7 | NS
20 | RAS({)to RAS(T) skew PAGE =1 4tcp+1.5| 4tcp+3.5 | 4tcp+6 | 4tcp+1  |4tcp+6.5 ns
21 | Propagation delay CP(T) to RAS(T) 12 14 16.5 12 185 | ns
22 m?’;‘):gﬁﬁon delay REQ(T) to RAS(T) 145 175 20 14 24 ns
23 | Propagation delay CP({ ) to CAS({) 6 8 10 6 11 ns
24 (Prl":r‘):gda;tion delay PAGE(T) to RAS(T) 10 125 15 10 17 ns
25 | RAS({)to CAS(!)skew 1.5tcp-4.5| 1.5tcp-2.5 | 1.5tcp-0.5(1.5tcp-5.5 | 1.5tcp | NS
26 | Propagation delay REQ(T) to CAS(T) 10 12 15 10 17 ns
27 | MAO-9 (column address) to CAS({ ) skew 1tcp-8 | 1tcp4 | 1tcp-0.5 | 1tcp-9 | 1tcp-05| NS
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FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763

AC ELECTRICAL CHARACTERISTICS

LIMITS

Ty=25C T,=0°C10+70°C
NO | PARAMETER TEST CORDITIONS Vtcai&‘gg;% Vce-cti;’o‘g;‘)% r

RL=70Q RL=70Q

Min | Typ Max Min Max

28 | MAO-9 (column address) to TAS(L) skew | HLDROW =0 1/21cp-8 | 1/2tcp-4|1/2tcp-0.§ 1/2tcp-9 | 1/2tcp-0.5| ns
29 | Set-up time PAGE({)to CP(T) 2 2 ns
30 | Propagation delay REQ({ ) to DTACK(T) 6 8 115 6 12 ns
31 Propagation delay CP(T) to BTACK ({) 75 95 12 75 13 ns
32 :'r;gs)xgaﬁon delay REQ(T) to DTACK(3- 9 12 13 9 15.5 ns
33 | MAO-9 (refresh address) to RAS({ ) skew 1/2tep-5 1/2tcp-6.5 ns
34 | RAS({) to MAO-9 (refresh addres) skew 1tcp-2 1tcp-2.5 ns
35 | RAS(T)to RAS({ ) skew (precharge) PRECHRG =0 4tcp-6 | 4tcp-3.5| 4tcp-1.5| 4tcp-6.5 | 4tcp-6.5 | ns
36 | RAS(T) to RAS({ ) skew (precharge) PRECHRG = 1 3tcp-6 | 3tcp-3.5 3tcp-1.5| 3tcp+1 | 3tcp6.5 | ns

Note1: REQ High hold means that, if REQ is High at the rising clock edge, it is guaranteed that the REQ input was not samples as Low.
Note2: A 50% duty cycle clock is recommended. If the duty cycle of the clock is not 50%, REQ should be held high for enough time such
that a falling CP clock edge samples REQ as High. This is to ensure that refresh cycles don't get locked-up.

Note3: When ALE is Low, the address input latches are in the transp: mode and therefore any changes in the address in%lll:té will be
propagated to the MAO-9 outputs. Figure 2 illustrates RA0-9 inputs propagating to the MAO-9 outputs, but later in the cyde, if is still Low
when the CA0-9 inputs are multiplexed to the MAO-9 outputs the CA0-9 inputs will be in the transparant mode.

Noted: If PAGE is High and H'Eg is Low, RAS is automatically negated after approximately 4 CP clock cycles. If PAGE is Low and REQ is
also Low, RAS will be negated when PAGE goas High. RAS will always be negated when goes High regardiess of the state of PAGE
input.
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FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763

TIMING DIAGRAMS
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Figure 1: Clock cycle Timing
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Figure 2: Memory access cycle timing

Note 5: If the RA0-9 & CAO0-9 address inputs are not latched,RA0-9 inputs should remain valid until row address hold time is met and CAO-
9 inputs should remain valid until column address hold time is met.

Note 6: MAO-9 outputs will contain the present row address on the RAO-RA9 inputs or the last row address latched into the device.

Note 7: PAGE input may be asserted anytime before this rising clock edge inorder to hold RAS Low.
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Intelligent DRAM Controller (IDC) FAST 74F1763

TIMING DIAGRAM
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Figure 3: Refresh cycle timing following a memory access cycle

Note 8: REQ input is a don't care during a memory refresh cycle. If REQ is asserted during a refresh cycle, it will be recognized at the first
rising CP clock edge, following the refresh cycle and it's associated RAS precharge time (see Figure 4).

Note 9: RA0-9 & CA0-9 address inputs may be latched at anytime during a memory refresh cycle. However, a memory access cycle will
not begin until after the completion of the refresh cycle.

Note 10: RA0-9 & CAO0-9 if in the transparant mode do not propagate to the MAO-9 outputs during a refresh cycle.

Note 11: MA0-9 outputs will contain the present row address on the RAO-RAQ inputs or the last row address latched into the device.
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Intelligent DRAM Controller (IDC) FAST 74F1763

TIMING DIAGRAM
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Note 12: If the RA0O-9 & CA0-9 address inputs are not latched,RA0-9 inputs should remain valid until row address hold time is met and CAO-
9 inputs should remain valid until column address hold time is met.

Note 13: MAO-9 outputs will contain the present row address on the RAO-RA9 inputs or the last row address latched into the device.

Note 14: PAGE input may be asserted anytime before this rising clock edge inorder to hold RAS Low.
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Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763
PU
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Figure 5: 16.67 MHz 68030 interface with 74F1763 for cache burst mode support using 4Mbytes of 100nsec. nibble-
mode DRAMs (Four 32blt words read to or written from cache In only 7 clock cycles).
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FAST 74F1764/1765

74F1764-1/1765-1

FAST Products
.
| Megabit DRAM Dual-Ported
Controller
FEATURES Product Specification
« Allows two microprocessors to ' TYPICALSUPPLY CURRENT
access the same bank of dynamic » TYPE TYPICAL fy ax (TOTAL)
RAM 74F1764/1765 150MHz 150mA
« Performs arbitration, signal timing, N
address multiplexing and refresh 745-1764 11785 150MHz 125mA
» 10 address output pins allow direct
control of up to 1Mbit dynamic ORDERING INFORMATION RMERCICRGE
RAMs PACKAGES V... = 5V+10%; T, = 0°C to +70°C
« External address multiplexing i . cc A
enables control of 4Mbit (or greater) 48-Pin Plastic DIP N74F1764N, N74F1765N, N74F1764-1N, N74F1765-1N
dynamic RAMs 44-Pin PLCC N74F1764A, N74F1765A, N74F1764-1A, N74F1765-1A
: f;ﬂ;';‘;,:‘:::r:';::ﬁn:“°"“ INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
.| LOADVALUE
« 74F1764/F1764-1 have on-chip 20-bit PINS DESCRIPTION e ow | Ticniow
address input latch -
« Allows control of dynamic RAMS RA, - RA Row address inputs 1.0/1.0 | 20pA/0.6mA
with row access times down to 40ns CAy- CAg Column address inputs 1.0/1.0 20HA0.6mA
» 74F1764/F1765 output drivers -
designed for Incident wave switch- | REQ,. FEG, Memory access request inputs |  1.0/1.0 | 20pAD.6mA
ing cP Clock input 1.011.0 | 20pAD.6mA
* 74F1764-1/F1765-1 output drivers -
designed for first reflected wave RCP Refresh clock input 1010 | 20pA%0.6mA
switching F1764/1765 750140 | 15.0mA/24mA
SEL,, SEL, Select outputs
'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
RESCRIPTION 'F1764/1765 750/40 | 15.0mA/24mA
The 74F1764/1765 DRAM Dual-ported | MAq - MA, |- Memory address outputs
Controller is a high speed synchronous Fi784-1/1765-1 1000/113.3 | 20.0mA/8BmA
dual-port arbite.r and timing genergtor that 'F1764/1765 75040 | 15.0mA/24mA
allows two microprocessors, microcon- GNT Grant output
trollers, or any other memory accessing 'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
device to share the same block of DRAM. ,
'l"hg device performs arbitration, signal TAS Frreanres Row address strobe output 75040 |18 24mA
timing, address multiplexing, and refresh 'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
address generation, replacing up to 25 o—— 75030 | 15.0mAT2emA
H i .| m.
discrete devices. WG Wite gate output
'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
:’:\:1774?1 ;;47;':1 ;:5fu ctionally and pinto TASEN TR | Gokumn oy 7SU4D | 15 omAvetm®
oU n ndpi o strobe enable output
pin compatible with the 74F1765 differs F1764-111785-1 1000/13.3 | 20.0mA/BmA
from the later in that it has an on-chip 'F1764/1765 750/40 | 15.0mA/24mA
address input latch. This is useful in sys-| DTACK 2?";:“"5“ acknowledge
tems that have unlatched or multiplexed F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
address and data bus. NOTE: .
1.0ne (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state
JUne 26, 1989
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FAST Products Product Specification

. ’ FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers JAF1764-1. 74F1765-1

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

r====="

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
+10%V, 25 \")
Vou 74F1764 zcc =MIN 1 gy=-15mA 15%:, e 27 v
5 74F1765 1L = MAX, cC ’
Vouz | High-level output voltage | Vi = MIN IOH23=35mA 5%Vee 24 v
V.~ = MIN,
v 7F17601 | \CO L oomA 0%V, | 24 | 27 v
oH 74F1765-1 | VL _MIN oH 5%Vse | 26 | 30 v
L& 1}
= +10%V, 0.35 | 0.50 Vv
Vo | 74F1764 :CC:MN:: || lou2emA :5%\: " 035 |050 | V
74F1765 V'L - MIN ) CcC - -
Voo M= loLo =60mA 5%V 045 [080 | V
Low-level output voltage 0%V 030 [os0 v
Voo | Veg = MIN, IoL=8mA ce - -
74F1764-1 V) = MAX, 5%V 0.30 | 0.50 \
3 74F1765-1 Vi =MIN 3 A . v
_\I<M oL =75m iS%Vcc 21 2.
Vik Input clamp voltage Voo = MIN, 1 =1 073 | -1.2 v
b Input current at maximum input voltage Vg =00V, V, = 7.0V 100 HA
l High-level input current Van =MAX, V, = 2.7V 20 HA
H cC |
e Low-level input current Ve =MAX, V, =05V 06 | mA
74F1764
Van =MAX -100 -225 mA
| Short-circuit B 74F1765 cC
0s output curren 74F1764-1
74F1765-1 VCC =MAX -60 100 | -150 mA
lecn | 74F1764 150 | 200 | mA
leg, | T4F1788 165 | 210 | mA
lee Supply current 0 Ve =MAX
(total) CCH | 74F1764-1 120 | 165 | mA
74F1765-1 m
‘CCL 125 | 170 A

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

. All typical values are at Vg = 5V, Tp = 25°C.

. Refer to Appendix A.

. Refer to Appendix A.

Not more than one output should be shorted ata time. For testing |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.

anawoN
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o FAST 74F1766

ECN N, Burst Mode DRAM

Date of issue June 4, 1990

- rodot Specicaton Controller (BMDC)

FAST Products
TYPE TYPICAL f,5 TYPICAL S&Jgf;kYL)CURRENT
FEATURES
« Aliows burst-mode access for 74F1768 150MHz 200mA
systems using Nibble/Page/Static
column mode DRAMs ORDERING INFORMATION
« Complete control of DRAM access, COMMERCIALRANGE
acknowledge, refresh and address PACKAGES V.. =5V+10%: T, = 0°C to +70°C
multiplexing functions - - cc A
48-Pin Plastic DIP N74F1766N
« True RAS interleaving for minimum PLCC NTAF1766A
refresh and RAS precharge over- 44-Pin PL 766

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

DESCRIPTION

74F(U.L) | LOADVALUE
HIGH/LOW| HIGH/LOW

head
- Asynchronous arbitration to speed

up accesses PINS
- Selectable Precharge and Acknowl-

edge times Ty/ho, T,

+ Selectable Row address hold times T,512,Tysiz
- Supports CAS before RAS refresh z o i

TAS Enable inputs

1.0/1.0 20 A/0.6mA

« Allows control of dynamic RAMs PRECHRG

RAS Precharge Select Input 1.01.0 | 20pA/0.6mA

with row access times down to 30ns 1]

Memory access request input 1.0/1.0 20pA/0.6mA

Output drivers designed for incident

wave switching cP

Clock input

1.0/1.0 201LA/0.6mA

RCP

Refresh clock input

1.0/1.0 20uA/0.6mA

By B,

Bank select inputs

1.0/1.0 204A/0.6mA

DESCRIPTION
The Philips Burst Mode DRAM Control- |—MR

Reset input

1.0/1.0 20U A/0.6mA

ler (BMDC) is a high performance memory | BREQ

Burst request input

1010 | 204A/0.6mA

timing generator designed to support Page,
Nibble or Static Column modes of operation

in addition to the normal DRAM access| HLDROW

cycles. It performs memory access/refresh PAGE
arbitration, refresh and memory access

timing, RAS interleaving, TAS byte decod-|  CMODE

> ST i O

ing and controls up to four banks of DRAM. CWIDTH

ACKSEL Acknowledge select input 1.0/1.0 204 A/0.6mA
Row address hold select input 1.0/1.0 200A/0.6mA
Page mode select input 1.0/1.0 20{LA/0.6mA
TAS mode select input 1.01.0 | 20uA/0.6mA
TAS width select input 1.011.0 | 20pA/0.6mA

The BMDC generates DRAM timing and |  z=¢
thus requires a companion address multi-

Acknowledge output

750/40 3.0mA/24mA

plexer like the 74F1762 Memory Address| MUX

Address Multiplexer output 150/40 | 15.0mA/24mA

Muttiplexer for row and column address TAS,
generation. This provides the flexibility of 03

Row address strobe outputs 750/40 | 15.0mA/24mA

using the controller with any size of DRAM|  E&3
array by simply using an appropriate ad- 0033

Column address strobe outputs | 750/40 | 15.0mA/24mA

dress muttiplexer. For example when used NOTE
with the 74F1762, it can control 4Mbit
DRAMs.

200-1

1.0ne.(1 .0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state




FAST Products Product Specification
Burst Mode DRAM Controller (BMDC) FAST 74F1766

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION

] A3,
[47] CHB,,
%] E%%,,
5] €XB,,
sl EX5eg TAS o3 |40
% :.::n ThB gz [41]
) o, o [«]
] &A8,, TAS g9 m
%] :u RAS m
5] ovo R [1]of
%) ano CcP [2]
%: Bo 3]
g_] RAE, - 8 [4]
[31] cxs,, E"“ [ 6]
3] CA8,,
(73] CAB
[20] FAB,
7] TRBy
26] CAB,,
25] TABy,

TOP VIEW
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FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766

PIN DESCRIPTION

PINS

SYMBOL DIP PLCC TYPE NAME AND FUNCTION

CcP 2 2 Input  |Clock input. Used by the controlier for all timing and arbitration functions.

RCP 14 12 Input  |Refresh clock input. Divided internally by 64 to produce an internal Refresh Requst.

PRECHRG| 15 13 Input RAS Precharge input. A Low will program the Controller to guarantee 4 CP clock
cycles of precharge. A High will guarantee 3 clock cycles of precharge.

REQ 16 14 input  |Active Low Memory Access Request input, must be asserted for the entire DRAM
access cycle. FEGn is sampled on the rising edge of the CP clock.

B,.B, 34 34 Input  |RAS Bank Select inputs.See Table1 for decoding information.

BREQ 19 17 Input | Active Low Burst Request input. If active during an access cycle, the controller auto-
matically toggles outputs for burst access. The duration of the CTS'X outputs
are controlled by the CWIDTH and PAGE inputs.

ACKSEL | 21 19 Input  |Acknowledge timing Select input. A Low will program the Controller to assert ACK
output 2 CP clock cycles after CAS, is asserted. When High ACK output will be
asserted at the time of assertion of EA§X.

HLDROW | 20 18 Input  |Row Address Hold input. A Low will program the Controller to assert MUX output 1/2
CP clock cycles after RAS, is asserted. When High MUX output will be asserted at
the time of assertion of -

ACK 22 20 Output |Active Low, 3-state Acknowledge output. Asserted as selected by the ACKSEL
input. This is asserted only once during a burst or non-burst memory access cycle,
and is not asserted during a memory refresh cycle.

CMODE | 9 9 input |CAS Mode select input. When Low m%outputs are enabled directly by the T, ,
I2B$§ (\;gr;efalg'grbé).%% outputs are enabled by decoding the A, | and SiZ,

CyA, 5 5 input  |CAS, enable input. As selected by the CMODE input. "X" indicates Banks 0-3.

T/A, 6 6 input  |CAS,, enable input. As selected by the CMODE input. "X" indicates Banks 0-3.

Tysiz, |7 7 input  |CAS,, enable input. As selected by the CMODE input. "X" indicates Banks 0-3.

Tysiz, 8 8 input |CAS,, enable input. As selected by the CMODE input. X" indicates Banks 0-3.

RAS_ . 4843, | 4439, Output |Active Low Row Address Strobe outputs. Asserted as dictated by the B, , inputs.

o3 33,28 | 31,26 (see Table 1 for decoding information)
17 15 CAS, pulse Width select input. H;(glg input selects the initial CAS,, pulse width in the

CWIDTH Input bursfimode. When Low the initial CAS pulse is selected equal 183 CP clock cycles
and when High it's selected equal to Z)EP clock cycles. This input is ignored in the
non-burst mode.

MUX 23 21 Output |Row/Column address Multiplex output. Asserted as selected by the HLDROW input
and is used by an external address multiplexer like the 74F1762.

mooaa 47-44, | 43-40, | Output |Active lfow Column Address Strobe outputs. Asserted when enabled by the CASX

4239, | 3835, enable inputs (Table 2) and RAS, bank circuitry.
32-29, | 30-27,
27-24 | 25-22

PAGE 18 16 input  |PAGE mode select input. Controls CAS, pulse width after the initial CAS, pulse in
the burst mode. When this input is Low the CAS, pulse is selected equal’to 2 CP
cycles and when High it's selected equal to 1 Ci}cycle. This is ignored in the non-
burst mode.

MR 1 1 Input agg&pw Master Reset input. The first Low to High transition on the CP clock after

is Low will reset the controller. After reset, the 74F 1766 remains in test
mode until the first rising edge of CP clock.

Vee 10-13 | 10,11 Power

GND 3438 | 32-34 Ground

June 04,1990
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FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC)

FAST 74F1766

ARCHITECTURE

The 74F1766 Burst Mode DRAM control-
ler is a synchronous device, with all signal
generation being a function of the input
clock (CP).

The 'F1766 Block Diagram (Figure 1)
shows the overall architecture of

device, The refresh generator uses

before RAS refresh and produces refresh
requests based upon the frequency of the
refresh clock (RCP). A memory refresh
request is generated for all four banks
every 64 cycles of the RCP clock. This
request is arbitrated individually for all
banks with it's corresponding memory ac-
cess request made through the EEG
input. if both memory access and refresh
requests are active at a given time the
request sampled first will begin immedi-
ately and the other request (if still as-
serted) will be serviced upon completion
of the current cycle and it's associated

precharge time.

Every one of the four banks have individ-
ual refresh monitors to keep track of any
missed refreshes during a long page
mode access. A total of 127 missed re-
freshes can be stored by each bank. After
the page mode access cycle the control-
ler will burst refresh that bank until all
missed refreshes have been performed.
In order to limit the number of outputs
switching at the same time the refresh
generator will stagger the refresh cycles
to individual banks, starting from Bank 0.
The bank select inputs (B, . ) select which
RAS, output will be enabied during the
access cycle. Each output has it's
own arbiter and timing generator to allow
true RAS interleaving between access
cycles and refresh cycles. This also en-
ables transparant precharge be-
tween access cycles. The pre-
charge time can be selected by the
PRECHRG input to be equalto either 3 or

BLOCK DIAGRAM
REFRESH
RCP ———4  GENERATOR
cp
PRECHRG .
1 |14 RAS
—+{ ARBITER | I GeneraToR & RASO
44
1
o4 |
1] ARBITER § [ Gznzﬁron > AAST
— am
REQ —»
81— DECODER - L
B —+ ™ T*  Ras _
1o ARBITER | | GeneraTor | AASZ
j-——
w — 1
N 1™ RAS pa—
Lo ARBITER | | GeneraToR & AAS3
le—+—
BREQ
ACKSEL TIMING
HLDROW GENERATOR . MUX
AK =
PAGE
T
CMODE CAS00-03
e
Sarao CAS10-13
—
[3778] CAS pidadbdiig
Tasi120 GENERATOR f——————& CAS20-23
et CAS30-
&SIzt CAS0-33
CWIDTH
"
June 04,1990
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4 CP clock cycles.
The timing generator allows burst or non-
burst accesses selected by the BREQ
input. if input is asserted during a
memory access cycle the controller will
automatically toggle CAS, outputs for
burst accesses. The duration of the first
CAS, pulse is determined by the
cwiBTH input, and by the PAGE input for
subsequent CAS, pulses. This is particu-
larly useful when)i)lock moves are made
into and out of memory for cache trans-
fers. The CAS, outputs may be gated by
the byte select¥nputs (EM) orby adecod-
ing function generated by'the A /A /SIZ /
SIZ, using the CMODE input. €ach RAS
output has an associated set of CAS
outputs for that bank, for example RAS,
uses ozoutputs. This allows simuf2
taneous refresh of RAS banks while
another bank is being accessed by the
processor.
The ACKSEL in%tRallows the assertion of
Acknowledge (ACK) output to be either
when CKSX is asserted or 2 CP clock
cycles after that. tays asserted in
the burst mode until is negated. The
Ll input can be used to assert
MUX output when RAS, is asserted or
one-half CP clock cycle after that.

FUNCTIONAL DESCRIPTION
Most DRAMs require that RAS and CAS
inputs be toggled a number of times be-
fore the DRAM may be used. The BMDC
has an initialization feature which allows
the automatic excersizing of the DRAMs.
This is done by resetting the device,
which forces the refresh counter to be
offset by ten, thus forcing ten refresh
cycles before allowing any memory ac-
cess cycles. The REQinputis sampled on
the rising edge of the CP clock. f no
refresh request is being serviced, one of
the RAS, outputs (depending onthe B, ,
inputs) will be asserted imrﬁ%ia%?y'_.
Depending on the state of the HL| W
input, the MUX output will be driven High
either at the assertion of or one-
half CP cycle after that. One TP cycle
after the assertion of X' the CA X
outputs enabled either by the C_, ,, inputs
or the decoded function of /SIZy
SIZ, (as selected by the CMODE inpuf)
will be asserted. If the ACKSEL input is
High, the ACK output will be asserted at
this time; otherwise it will be asserted 2
CP cycles after this time.
The input is sampled when the
CAS,, outputs are initially asserted, and
this détermines what will take placeonthe
outputs after their initial assertion.
I is High, the RAS,, MUX and
CAS, outputs will remain intheir present
state until the negation of REQ, at ;lhich
time all e signals are negated. a-
tion of g?% isgsynchronggs to the CP
clock cycle and therefore is not sampled
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by the clock. If the BREQ is Low at the as-
sertion of , the and MUX
oul%wiu stay'in their exisf‘l(ng state but
the outputs after staying Low for 2
CP cycles will alternately be negated and
asserted for one CP clock cycle if

input is High or for two CP clock cycles if
PAGE input is Low. This process will con-
tinue untill the negation of the REQ input,
at which time the ﬁ§x, MUX, CAS, and
ACK outputs will be nagated.

As mentioned before, the controller guar-
antees a precharge on all the

outputs to be either 3 or 4 CP clock cycles
as selected by the PRECHRG input. This
precharge _function is independent
among the RAS, outputs, which means
that, by connecting the appropriate low-
order address lines from the processor to
the B(H inputs, sequential accesses, a
common occurance with microproces-
sors, will result in no precharge overhead.

The refresh function is also independent

between the h‘A‘§x outputs, which means
that three outputs can be perform-
ing a CAS before refresh, while the
fourthis in the precharge mode oris being
accessed, thus reducing the overall re-
fresh overhead.

Output driving Characteristics
Considering the transmission line charac-
teristics of the DRAM arrays, the outputs
of the DRAM controller have been de-
signedto provide incident-edge switching
(in Dual-Inline-Packaged memory ar
rays), needed in high performance sys-
tems. For more information on the driving
characteristics, please refer to Signetics
application note number AN218. The
driving characteristics of the 74F 1766 are
the same as those of the 74F765 shown
in the application note.

Testing the BMDC

Precautions have been taken in the de-
sign of the BMDC to facilitate testing of
the device. After a MR is issued and the

CP input is toggled from Low to High all
internal flip-flops are brought into a known
state, and the device goes into the test
mode from the time is deasserted till
the time the first Low to High transition
occurs on the CP clock. During the test
mode, bank refresh counters (that keep
track of missed refreshes) are clocked by
aHigh to Low transition on the inputs
and the main refresh counter is clocked
on the rising RCP clock edge. The com-
parators that compare the contents of the
main refresh counter and refresh count-
ers of individual banks are clocked by the
Low to High transition on the PRECHRG
inputand aregatedonto mx ouctputs by
the T, inputs. So whenever C, are
Low, Bx3 outputs are disabled %:ullad
High). If the contents of the main refresh
counter and the individual bank counters
are equal, the corresponding output
will be_High, if not equal the correspond-
ing output will be Low. This allows
full testing of the Counters and compara-
tors with relatively few lines of code.

B, |B, |RAS, ,|RAS, |RAS,

oo 0 1 1 1

0|1 1 0 1 1

10 0 1 0 1

101 0 1 1 0

TABLE 1: BANK SELECT DECODE

CMODE OPERATION | CSIZ,[C/s1Z, | T/A,|CyA, |CAS,, |CAS,,|CAS,, [CAS,,

1 0 0 0 0 0 0 0 0
1 LONG WORD 0 0 0 1 0 0 0 1
1 0 0 1 0 0 0 1 1
1 0 0 1 1 0 1 1 1
1 0 1 0 0 1 1 1 0
1 BYTE 0 1 0 1 1 1 0 1
1 0 1 1 0 1 0 1 1
1 0 1 1 1 0 1 1 1
1 1 0 0 0 1 1 0 0
1 WORD 1 0 ] 1 1 0 0 1
1 1 0 1 0 0 0 1 1
1 1 0 1 1 0 1 1 1
1 1 1 0 0 1 0 0 0
1 THREE BYTES 1 1 0 1 0 0 0 1
1 1 1 1 0 0 0 1 1
1 1 1 1 1 0 1 1 1

TABLE 2: BYTE SELECT DECODE

June 04,1990
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Ve Supply voltage 0510 +7.0 v
Vi Input voltage 0510 +7.0 Y
In Input current 3010 +5 mA
Vour Voltage applied to output in High output state 0510 +V \"
lour Current applied to output in Low output state 500 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 \
Vi High-level input voltage 20 v
Ve Low-level input voltage 0.8 V'
[ Input clamp current -18 mA
] All pins except ACK -15 mA
lon High-level output current
ACK output 3 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature range 0 70 °C

June 04,1990
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Burst Mode DRAM Controller (BMDC) FAST 74F1766
DC ELECTRICAL CHARACTERISTICS (Over ded operating free-air temperature range unless otherwise noted.)
UMITS
SYMBOL PARAMETER TEST CONDITIONS' I Y - UNIT
4
£10%V, 25 | 32 v
Vou Al pins Vec=MIN. | ~15mA ce
. except ACK V, = MAX, 5%V 27 | 34 v
v, High-level output voltage | Viy =MIN lop 1, >=-35mA +5%V 24 v
OH2 OH2 cC
V.. =MIN
oc , £10%V 24 v
Vo CK Vi =MAX, | 1o =MAX cc
VL - MIN 5%V, 27 | a3 v
H cc
- +10%V, 035 {050 | V
Vo Voo =M. || | <24ma cc
All pins V) = MAX, 5%V 035 {050 | V
Vo oxcoptACK | Vi =MIN I\ " S somA | 5%V 045 (080 | V
Low-level output voitage
Ve =MNN, +10%V 035 050 | V
VOL m VIL = MAX, |°L=MAX
Vi =MIN 5%V 035 050 | V
Vik Input clamp voltage Vog =MIN, I =1 073] 12 | v
l Input current at maximum input voltage Voo =00V, V, = 7.0V 100 | pA
hn High-level input current Voo =MAX, V, =27V 20 | pA
W Low-level input current Voo =MAX, V, =05V 06 | mA
1 Off-state output current, o -
OZH | High level voltage applied Voo =MAX, V, =27V 50 | mA
l Off-state output current, V.. =MAX, V_= 0.5V 50 [ pA
oz Low level voltage applied cc °
4 Short-circuit Vo <MAX All pins except ACK -100 225 | mA
os cC
output current ATK output 60 -150 | mA
| Supply current IOCH V. =MAX 185 240 mA
ce (total) ] cc
'ccL 200 | 260 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.
2. All typical values are at V.. = 5V, T, = 25°C.
3. | 'x: 2 are e 1816 Yy to gt alowto High & aHigh to Low transition in a 30 OHM i 1 line respectively. Refer to Appli
OH

note number AN218 for further explanation.

4. Not more than one output should be shorted at a time. For testing los the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in
order to minimize intenal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other p tests. In any seq of par tests, los tests should be performed last.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
Ty=25°C T,=0°C10 +70°C
NO | PARAMETER TEST CONDITIONS V"aifo‘g,‘:"% v"-ctgo\&;;c’% UNIT]
RL=70Q RL=70Q
Min Typ Max Min Max
1| CP dock period (tcp) 10 10 ns
2 | CP clock low time 4 4 ns
3 | CP dlock high time 6 6 ns
4 RCP clock period 100 100 ns
5 RCP dlock low time 10 10 ns
6 RCP clock high time 10 10 ns
7 | setup time REQ({) to CP(T) 25 4 ns
8 | Setup time B,, B, to CP(T) 3 4 ns
9 | setup time BREQ to CP(T) 3 4 ns
10 | Propagation delay CP(T) to RAS({) 3 75 9.5 3 10 |ns
11 | Propagation delay REQY(T) to RAS(T) 4 9 12 3 13 |ns
12 | Propagation delay CP(T) to MUX(T) ALDROW = 1 3 8 10 3 11 ns
13 | Propagation delay CP({) to MUX(T) HALDROW = 0 2 55 75 2 85 |[ns
14 | Propagation delay REQ(T) to MUX({) 4 8.5 10.5 4 115 |ns
15 | Propagation delay CP(T) to TAS({) 3 85 11.5 3 12 |ns
16 | Propagation delay REQ(T) to CAS(T) 4 9.5 12 4 14 | ns
17 | Propagation delay CP(T) to TAS(T) BREG =0 3 8 10 3 1 ns
18 | Propagation delay CP(T) to TAS(!) BREG =0 3 9 1 3 12 |ns
19 | Propagation delay REQ(J) to ACK(3- 2 5 7 2 8 ns
state o High)

20 | Propagation delay CP(T) to ACK(}) ACKSEL = 1 3 75 95 3 10 |ns
21 | Propagation delay CP(T) to ACK({) ACKSEL =0 3 75 9.5 3 10 | ns
22 :r%_pa.g':ggn delay REQ(T) to ACK( Low 2 5 7 2 75 |ns
23 | Propagation delay CP(T) to CAS({) * REFRESH CYCLE 4 9.5 12 4 13 |ns
24 | Propagation delay CP(T) to RAS({) * REFRESH CYCLE 3 75 95 3 10 |ns
25 | Propagation delay CP(1) to TAS(T) * REFRESH CYCLE 4 9.5 12 4 14 | ns
26 | Propagation delay CP(T) to RAS(T) * REFRESH CYCLE 4 9 " 3 13 |ns
27 | Propagation delay RAS({) to TAS({) 1tep-1 | ftep+1  [1tcps2.5 | 1tep-1 | 1tcp+3 | ns

* The same parameters will hold for a refresh cycle during RAS,, RAS, and RAS, access cycles.

June 04,1990
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AC ELECTRICAL CHARACTERISTICS

LIMITS

T,=25°C T,=0°Ct0 +70°C
NO | PARAMETER TEST CONDITIONS V“'c':ffo‘g?% Vccafgo\é:"f% UNIT

RL=70Q RBL=700

Min Typ Max Min Max

28 | Propagation delay RAS(L) to MUX(T) HLDROW = 1 p 05 » s 25 | ns
29 | Propagation delay RAS({) to MUX(T) HLDROW =0 1/21cp-3.5/1/2cp-1.5 | 1/2tcp | 1/2tcp-1.5 /2tcp+2.§ NS
30 | Propagation delay MUX(T) to CAS({) HLDROW = 1 1tcp-1.5 | 11cp+0.5 | 1icp+2 | 1tcp-25 |1tcp+2.5| ns
31 | Propagation delay MUX(T) 1o TAS() HLDROW =0 1/210p+0.5 1/21cp+2 [1/21cp+4.5|1/2tp-0.5 | 1/210p+5 | ns

June 04,1990 200-9
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TEST CIRCUIT AND WAVEFORMS
o) ! tw y o AMP (V)
Vec
T \J\V: 10% 10:.
o
— Ve Vour m, = L"m") —‘I L_'Tul('.’
1 e oy
c AMP (V)
Ry t 0% 0%
I I ol “
= = = = = 10% 10%
I tw 1 ov
VM = 1.5V
TestCircuit For Totem-Pole Outputs Input Puise Definition
DEFINITIONS
R_= Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance;
L Amplitude | Rep.Rate
see AC CHARACTERISTICS for value. P 'w |t |t
Ry = Termination resistance should be equal to Z,,, ;1 of 74F 3.0v 1MHz | 500ns | 2.5ns | 2.5ns
pulse generators.
June 04,1990
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o Py FAST 74F2952, 74F2953
EoNNo. | ormos Transceivers

Dateofissue | September 22, 1989 74F2952 Registered Transcelver, Non-Inverting (3-State)
Status Product Specification 74F2953 Registered Transceilver, Inverting (3-State)
FAST Products
FEATURES N
+ 8-bit Registered Transceivers TYPE TYPICAL fypax TYPICAL s(;’OPTplA'lv.)CURRENT
» Two 8-bit, back-to-back registers 74F2052 160MHz 105mA
store data moving in both direc-
tions between two bidirectional 74F2953 160MHz 105mA
busses

Separate Clock, Clock Enable and
3-state Enable provided for each ORDERING INFORMATION

register - COMMERCIAL RANGE
- 'F2952 Non-Inverting PACKAGES Voo =5V£10%; T, =0°C 10 +70°C

'F2953 Inverting 24-Pin Plastic Siim DIP (300mil) N74F2952N, N74F2953N
* AM2952/2053 functional equivalent ™5, 5 b hc soLT N74F2952D, N74F2953D
* Aoutputs sink 24mA and source 28.Pin Plastio PLGG. | | N74F2052A, N74F2053A
- B outputs sink 64mA and source 1.Thermal mounting techniques are \ded.

15mA
* 300 mil wide 24-pin Slim DIP

package

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
DESCRIPTION 74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGHILOW

The 74F2952 and 74F2953 are 8-bit Reg-
istered Transceivers. Two 8-bit back to Ay-A,  |PortA, 3-state inputs 3.5/1.0 70pA/0.6mA
back registers store data flowing in both B.-B Port B. 3-state input: 35/1.0 7 6mA
directions betweentwobi-directional bus- o 2, _[Ton Seklo nputs ke OUAD &m
ses. Data applied to the inputs is entered CPAB,CPBA |Clock inputs 1.0/1.0 20pA/0.6mA
and stored on therising edge of the Clock [ CEAB,GEBA |Clock Enable inputs 1.0/1.0 20uA/0.6mA
CPXX) provided that the Clock Enable .
(CEXX) is Low. The data is then present OEAB,OEBA |Output Enable inputs 1.0/1.0 20pA/0.6mA
at the 3-state output buffers, but is only Ay-A,  |PortA, 3-state outputs 150/40 3.0mA/24mA
accessible when the Output Enable 0
(OEXX) is Low. Data flow from A inputs to By-B, |PortB, 3-state outputs 750/106.7 15mA/64mA
B outputs is the same as for Binputsto A NOTE:
outputs. One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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PIN CONFIGURATION DIP

PIN CONFIGURATION PLCC

September 22, 1989
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F2952 'F2953
9
B
5
8
'S
'
s
By
OEAB
i 1 TEOEEN Ojoj@o|o||n)
CEAB 1 5. 8, 0; N By 8250 T, T Soua
aND
1
ToP VIEW ToP VIEW I
L----------------_---J
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F2952 'F2952
1 New
1 N
16 17 1819 20 21 223 B New
2 Newm
IRERERE! P
Ao A A A AN A A, u cs
| [
:: :2:: OEBA p—18 Ve vass 145y el
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LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F2953 ‘F2053
1 Nem
B New
TR D N 2D ®_ N
2222283 2o
w0 \cs
Ao A A A ALK A A, " o
10 —jceas oesa b—15 1 rC
T Y oeas b— o Avaas sV Past
13 —qcesa ” 4
.' .| ‘ .’ .‘ .' .. '7 '._‘-" ot
" A L]
RS R at :
8768 4 321
L e | NOWCE
Vg =Pin2s :“"A' N’:‘
GND = Pin 12 ——4 >



Document No. 853-0021 FAST 74 F303 7

ECN No. 98774 . .

T s ooy 5,990 30Q Line Driver

Status Product . .

T Quad 2-input NAND 30Q Line Driver

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
e DELAY, | OO L

FEATURES 7aF3037 | 20ns 16 mA |

302 line driver

« 160mA output drive capability in
the Low state

- 67mA output drive capability in

the High state

High speed

Facllitates incident wave switch-

ing

3nh lead inductance each on V.

and GND when both side pins are

I' « Industrial temperature range

avallable (-40°C to +85°C)

Iy iyt U

DESCRIPTION

The 74F3037 is a high current Line Driver
composed of four 2-input NAND gates. It
has been designed to deal with the trans-
mission line effects of PC boards which
appear when fast edge rates are used.

Thedrive capability ofthe 'F3037is 67mA
source and 160mA sink with a V.. as
low as 4.5V. This guarantees incqlgent

ORDERING INFORMATION

-----——-—------——_-—J

F_Mu— 1

COMMERCIAL RANGE ; INDUSTRIAL RANGE
PACKAGES V... =5V+10% 1 v =sviio% 1
T,=0Cw+70C | T,="40°Cto+85°C ]
16-Pin Plastic DIP N74F3037N | I74F3037N |
16-Pin Plastic SOL’ N74F3037D 1 174F3037D 1
NOTE: L———————J

1. Thermal mounting techniques are recommended.
If driving impedances 42 ohms or greater then thermal mounting is not necessary.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

7aF(U.L) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
Dya: Oy Data inputs 1.0/1.0 20pA/0.6mA
g, Data outputs 3350/266 | 67mA/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

wave switching with V. not less than
2.0V and V, not moreonﬁan 0.8V while
driving imp&ances as low as 30 ohms.
This is applicable with any combination of
outputs using continuous duty.

The propagation delay of the part is mini-
mally affected by reflections when termi-
nated only by the TTL inputs of other
devices. Performance may be improved
by full or partial line termination.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Poa Lt e a, 1.2 7 8 10 1114 15 1
oo (2 1 O Il 2 A N
% 3] 14] 0 Dga Pob 21221622 P20 34 P30 7
GND [4] 13] Vee La— N 6
GND [5] 2] Voo 8 |
9 [€ 11]0,, 9, 9, @, 9, 1110_ N ¢
e T -
o, [} 913, 36 91 18 16
Vog = Pin 12,13 15 § N
TOP VIEW GND=Pin4,5
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LOGIC DIAGRAM FUNCTION TABLE
INPUTS | OUTPUT
Doa D, D, (-}
Doa :D— L1 H
L H H
D
oI: ID— A
H H L
Dzb :D”" H = High voltage level
L = Low voltage level
D3p
VOC =Pin12,13
GND=Pin4,5

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air temp Jre range.)
SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 051t +7.0 v
Vn Input voltage 05to +7.0 v
™ Input current -30to +5 mA
Vour Voltage applied to output in High output state 05t +Vcc v
lout Current applied to output in Low output state 320 mA
. N Commercial range Oto +70 °C
Ta Operating free-air temperature range -In;szi-al .r'a.nglz o e o o j
LR & R R % R & § § § § J R B R N ]
Tsta Storage temperature -65to +150 °C r-
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
vcc Supply voltage 45 5.0 55
Vi High-level input voltage 20 Vv
A Low-level input voltage 0.8 Vv
_hK Input clamp current -18 mA
lou High-level output current -67 mA
'oL Low-level output current 160 mA
i i COmmercial range 0 70 °c
Ta Operating free-air temperature range el el L L L L L L -
Ind.mna| range -40 85 °C -|
L--------_----_--—------J
February 9, 1990

204



Philips Components

FAST Products

Product Specification

30Q Line Driver

FAST 74F3037

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

umMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ© | Max
+10%V, 25 v
. Vec =MIN | - 45mA «
VOH High-level output voltage V“_ = MAX is%vcc 2.7 34 \
Vj, = MIN lopy= 67mA° $10%Veg | 20 v
Vec =MIN 171 = 100mA +10%V g 030| 050 | V
Vou Low-level output voltage V), =MAX r's
V), =MIN lopy= 160mA 5%V 030| 050 | V
VIK Input clamp voltage Vcc =MIN, '| = 'u( 0.73| -1.2 Vv
! Input current at maximum input voltage Ve = MAX, V| =7.0V 100 | pA
IIH High-level input current VCC = MAX, Vl =27V 20 HA
" Low-level input current Voo =MAX, V, = 0.5V 06 | mA
L] L] L] L] 1
lo | Outputcurrent® Vgg = MAX, Vg =225V -100 -200 | mA
ICCH 6.0 90 | mA I
lec Supply current (total) Ve = MAX I
| 30 40 A
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V.. = 5V, TA- 25°C.
3. |y I8 the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave.
4. lo 4 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave.
5. |o is tested under conditions that produce current app ly one half of the true short-circuit output current (Ios).
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto TA =-40°C to
+70°C +85°C
V°c=5V Van=5V110% | V.. =5V +10%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF ch = 50pF 081. = 50pF UNIT
RL = 500Q RL = 500Q RL = 500Q
Min [Typ | Max | Min Max Min Max
9 -— L &R} L & B &R} I W NS N
toLH Propagation delay Waveform 1 10| 20{50 | 10 55 1.0 55 =1
t D D.tQQ laveform 4 ns
PHL na' “nb n H) i—m io——m i%——-J
AC WAVEFORMS
ra Yu Lu
' Dnp
PHL PLH
Gn L Vm

Waveform 1. Propagation Delay for Inputs to Output

NOTE: For all waveforms, V,, = 1.5V.
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Document No. 853-0022

ECN No. 98644

Date of issue January 29, 1990
Status Product

FAST Products
FEATURES

30Q line driver

» 160mA output drive capability

» High speed

racllltates incident wave switch-
ng

3nh lead inductance each on Vee
and GND when both side pins are
used

DESCRIPTION

The 74F3038 is a high current Open- Col-
lector Line Driver composed of four 2-
input NAND gates. It has been designed
to deal with the transmission line effects
of PC boards which appear when fast
edge rates are used.

The 74F 3038 cansink 160mAwitha V.
as low as 4.5V. This guarantees incident
wave switching with V., not more than
0.8V while driving impedances as low as
30 chm. This is applicable with any com-
bination of outputs using continuous
duty.

The AC specifications for the 74F3038
were determined using the standard

L R N _§ § J

E| 16-Pin Plastic SOL'
i & % § §F § |
N .

FAST 74F3038

30Q Line Driver

Quad Two-Input NAND 30Q Line Driver (Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
L _ N B 3§ N B BN |
74F3038 6.0 ns 17 mA
L & B B N B N ]} J
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Ve = 5V£10%; T, =0°C 1o +70°C
16-Pin Plastic DIP 74F3038N
L & N |
74F3038D

1. Thermal mounting techniques are recommended.
If driving impedances 42 ohms or greater then thermal mounting is not necessary.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
D"a, Dnb Data inputs 1.0/1.0 20pA/0.6mA
ESn Data outputs 0C/266 OC/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

OC = Open Collector

FAST load for open-collector parts of 50
pf capacitance, a500 ohm pull-up resistor
and a 500 ohm pull-down resistor. (See
Test Circuit).

Reducing the load resistors to 100 ohm
will decrease the t, ,, propagation delay

by approximately 50 % while increasing
toy 0nly slightly. The graph of typical
propagation delay vs load resistor (See
AC Characteristics section for Graph)
shows a spline fit curve from four meas-
ured data points. R =30 ohm, R =100
ohm, R, =300 ohm, and RL-SOO ohm.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
— 1 2 7 8 10 11 14 15 L >
wy B LLLETIE | R
Doy [2 15] D, I
;: = % o: D0aP0bP1a215 224 P26 P34 Pab : 6
o [3 ] Voo &
GND 3] [12] Voo Q,0,0,0q, L >_9
61 E Enzb W 1_1—
o,, [7] 10] D, 3 6 91 14 16
O 2] 9] @, Vog=Pin 12,13 15 L
GND = Pin 4,6 he—
TOP VIEW
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FAST Products

Product Specification

30Q Line Driver

FAST 74F3038

DC ELECTRICAL CHARACTERISTICS (Over \ded operating free-air temperature range unless otherwise noted.)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ© | Max
low High-level output current Voo =MIN, V, =MAX,Vy, = MIN, V(, =MAX 250 | pA
VOC =MIN IOL= 100mA 110%\’00 42 .55 v
VoL Low-level output current Vi = MAX 3
= .8
Vyy =MIN lo= 160mA 5%V o | V
Vik Input clamp voltage Voo = MIN, 1) = Iy 073 12 | v
| Input current at maximum V.. =MAX, V, = 7.0V 100 | pA
! input voltage cc |
" High-level input current Voo = MAX, V, =27V 20 | pA
Low-level input current - - 06 | mA
h pu Voo = MAX, V, =05V
| - 35 | 60 | mA
i Supply current [total] CCH Vec = MAX Vi =GND
cc ICCL VIN =45V 30 40 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vcc =5V, TA = 25°C.
3. lOU is the current necessary to guarantee the High to Low transition in a 30Q transmission line on the incident wave.
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA=+25°C TA=0°Cto +70°C
Van=5V Voo =5V110%
SYMBOL PARAMETER TEST CONDITION C = 50pF °|. =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
. L& ] - L J L) L 3 8 B N ]
| et e A
PHL J n | . . : - ]
L-------—-_—------—J
AC WAVEFORMS
v v
M M
Bna: Dnp
PHL PHL
zsn Vum Vu

Waveform 1.Propagation Delay for Inputs to Output

NOTE: For all waveforms, V,, = 1.5V.
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Document No. | 853-0023
ECN No. 98639
Date of issue January 29, 1990
Status Product
FAST Products
FEATURES

30Q line driver

« 160mA output drive capabiliity in
the Low state

» 67mA output drive capability in
the High state

- High speed

Facllitates incident wave switch-

Ing

« 3nh lead inductance each on vcc

and GND when both side pins are

used

DESCRIPTION

The 74F3040is ahighcurrentLine Driver
composed of two 4-input NAND gates. it
has been designed to deal with the trans-
mission line effects of PC boards which
appear when fast edge rates are used.

The drive capability of the 'F3040 is
67mA source and 160mA sink withaV,

as low as 4.5V. This guarantees incident
wave switching with V. not less than
2.0V and V,, not morman 0.8V while
driving imp%anoas as low as 30 ohms.

E| 16.Pin Plastic SO0
? L N}

FAST 74F3040

30Q Line Driver

Dual 4-Input NAND 30Q Line Driver

ORDERING INFORMATION

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
L & 8 R _§ § B § B N § § § _§* § § 8 § § B |}
74F3040 2.0 ns 10 mA -1
-——--—_--------J

COMMERCIALRANGE
PACKAGES Voo = 5VE10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F3040N
N74F3040D

o
NOT

1. Thermal mounting techniques are recommended.
If driving impedances 42 ohms or greater then thermal mounting is not necessary.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

Dra Dy D Dpg | Data inputs 1.0/1.0 20pA/0.6mA
ZSn Data output 3350/266 67mA/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

This is applicable with any combination
of outputs using continuous duty.

The propagation delay of the part is mini-
mally affected by reflections when termi-

nated only by the TTL inputs of other
devices, Performance may be improved
by full or partial line termination.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
- | 1 214157 8 101 A &>
Poa L1 el Ne I 2
Dy, [2] 15] D,y D0e PobPocP0dP1a P15 1cP14d 14 N
g 3] 14] Do 15
GND [4] [13] Voo a, a, 7
GND [5] 2] Voo T T .
g [5] 1],y 3 6 —] N
o,, [7] 10] D, ;gg-::lz.;a %
Dy [z E NC Nc-;lno. 16 —_—
TOP VIEW
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FAST Products Product Specification

30Q Line Driver FAST 74F3040

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LUMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
< r-------------—
$£10%Ve 25 v
) Vec=MIN - 1= 45mA |
VOH High-level output voltage Vi = MAX i zs%vcc 27 34 l v
Vi,,=MIN ¥
H lopr=87mA° | s10%v, | 20 v
i & 5 1 i § ¥ § B
Vec =MIN"T1,, = 100mA +10%Vgg 030 | os0¥ v
VoL Low-level output voltage V“_ = MAX r's ! I
Vy, = MIN lops= 160mA 5%V 030| 050y V
- -
Vik Input clamp voltage Voo =MIN I =1y 073 12| Vv
I, Input current at maximum input voltage Vcc = MAX, V| =70V 100 | pA
IIH High-level input current Vcc = MAX, VI =27V 20 HA
IIL Low-level input current Vcc = MAX, V' =0.5V 06 | mA
LB B B &R R __N _§ J
1 Output current ® V.. = MAX, V,, = 2.25V 100 200 | mA| 1
o cc o |
| 3.0 5.0 mA
tcc Supply current (total) CCH Vcc = MAX l
loct | 16 | 22 | mA I
NOTES: —_—--——J

-_—
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vcc =5V, TA = 25°C.
I+ i8 the current necessary to guarantee the Low to High transition in a 30 ohm 1 line on the incident wave.
I, 1 i8 the cument necessary to guarantee the High to Low transition in a 30 ohm tr ission line on the incident wave.
lo i8 tested under conditions that produce current approximately one half of the true short-circuit output current (Ios).

3.
4.
5.

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =4+25°C TA =0°Cto +70°C
V°c =5V Vcc =5V+10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF cL = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
9 L] L_ B __J -— -_— L _ B &R N __J
T oA X I A
‘PHL na’ “nb' “n¢' “nd n l . . - - - l
L-—----_----_--_--J
AC WAVEFORMS
v v
Dna: Dnb' Dnc' I:’nd M M
PHL PLH
Gn Vu Vu

Waveform 1. Propagation Delay for Inputs to Outputs

NOTE: For all waveforms, V,, = 1.5V.

January 29, 1990
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Document No. 853-
ECN No.
Date of issue March 13, 1990
Status Product Specification
FAST Products

FEATURES

» Quad Backplane Transcelver
Drives heavily loaded backplanes
with equivalent load impedances
down to 10 ohms

Futurebus drivers sink 100mA
Reduced voltage swing (1 volt)
produces less noise and reduces
power consumption

High speed operation enhances
performance of backplane buses
and facliitates incident wave
switching

Compatible with IEEE 896 and
IEEE 1194.1 Futurebus Standards
Built-in precision band-gap (BG)
reference provides accurate
receiver threshold and Improved
nolse immunity

Glitch-free power up / power down
operation on all outputs

Pin and function compatible with
NSC DS3893

DESCRIPTION

The 74F3893 is a quad backplane trans-
ceiver and is intended to be used in very
high speed bus systems.

The 74F3893 interfaces to ‘Backplane
Transceiver Logic’ (BTL). BTL features a
reduced (1V) voltage swing for lower
power consumption and a series diode on
the drivers to reduce capacitive loading
(< 5pF).

Incident wave switching is employed,
therefore BTL propagation delays are
short. Although the voltage swing is much

FAST 74F3893

Quad Futurebus Backplane Transceiver
(3 State +Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F3893 3.0ns S5mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog =5V£10%; T, =0°C 10 +70°C
20-Pin PLCC N74F3893A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Jlggx_é;sv ngfgx's
D,-D, Data inputs 1.0/0.067 20pA/40pA
DE Data Enable input 1.0/0.33 20pA/200pA
RE Receiver Enable input 1.0/0.067 20pA/40pA
|/oo. |/o3 Bus inputs 1.0/0.033 20pA/20pA
I/Oo- l/O3 Bus outputs 0C/166.7 OC/100mA
Ro - Ha Receiver outputs 150/40 3mA/24mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

OC = Open Collector

less for BTL, so is its receiver threshold
region, therefore noise margins are ex-
cellent.

BTL offers low power consumption, low
ground bounce, EMi and crossialk, iow
capacitive loading, superior noise mar-
gin and short propagation delays. This
results in a high bandwidth, reliable
backplane.

The 74F3893 has four TTL outputs (R )
on the receiver side with a common

Receive Enable input (RE). It has four
data inputs (D) which are also TTL.
These data inputs are NANDed with the
Data Enable input (DE). The four /O pins
(Bus side) are futurebus compatibie, sink
a minimum of 100mA, and are designed
to drive heavily loaded backplanes with
load impedances as low as 10 ohms. All
outputs are designed to be glitch-free dur-
ing power up and power down.



Phillps Components FAST Products Product Specification
Quad Futurebus Backplane Transceiver FAST 74F3893
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
saga 1] o
Dy Dy Dy Dy = - 3
susano [ 11 —Joe 1o Y
saono [20] 12 —dne Ofe—>
voe (1O _—
o, 2] V04 VO, VO, VO, RyR R Ry L ‘_11
r, [3]
IR . F
Loae Veg=Pint M
®1 Moo Pr M LOGIC GND = Pin 6 R 10
TOP VIEW :gSG%:D-;F;‘!nZLQ 16,19 ] FRT)
LOGIC DIAGRAM FUNCTION TABLE
2 INPUTS INPUT/OUTPUT |OUTPUT
D, L OPERATING MODE
o DE | RE | D, Vo, R,
3
Ro : t ::‘ :j h Transmit to bus
4
D4 AL vo, H H | D, 5, z Receiver 3-state,
' L H | x H 2z | Transmit to bus
5
Ry 2 o= L L X H L Receive, I/On =inputs
b, I e L| L |x L H
2 F——10, H = High voltage level
L = Low voltage level
"2 8 X = Don'tcare
0 | Z = Highimpedance “off* state
%3 T p—ot— o,
—
Ry 10
e M
Veg=Pin1
LOGIC GND = Pin 6
BUS GND = Pin 13, 16, 19
BG GND = Pin 20

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -1.510 +6.5 \"
Vin Input voltage -1.51t0 +6.5 V'
In Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5t0 +56.5 v
lout Current applied to output in Low output state 200 mA
Ta Operating free-air temperature range Oto +70 °C
Tsta Storage temperature -65 to +150 °C

March 13, 1990
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Philips Components FAST Products Product Specification

Quad Futurebus Backplane Transceiver FAST 74F3893
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 50 55 v
Vu High-level input voltage 20 v
Vi Low-level input voltage Dn’ DE, RE 0.8 V'
Ik Input clamp current -18 mA
Vi Bus input threshold /0, only 1.475 1.55 1.625 v
lon High-level output current R, only ] mA
'oL Low-level output current 100 mA
Ta Operating free-air temperature range 0o 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

1 LIMITS
SYMBOU PARAMETER TEST CONDITIONS 7 UNIT
Min | Typ~ | Max
|OHB High-level output current IIO',| Vcc=MlN, VIL = MAX, V"\_| =MiIN, VOH =15V 10 100 | pA
Vou | High-level output voltage R, Vec=MIN,V, =13V, RE=o038V, lon = MAX 25 v
High-level output VCC =MAX,D_=DE =0.8V, VT= 2.0V, Rr= 10Q,
Vous | Bus voltage VOn RE =2.0V " 19 v
VOL Low-level output voltage R" Vcc =MIN, VIN = 1.8V, RE=0.8V, |OL =6mA 035 | 05 Vv
v Low-level output /o D, =DE =V, Io = 100mA 075 [ 10 |12 |V
OLB | Bus voltage n D,=DE=V,, I =80mA 075 | 1.0 | 1.1 \
v Driver output positive o Veg =MAXor OV, VO, =imA | D, =DE=08V | 19 29 | v
OCB | clamp voltage n Vo =MAX or OV, /O, =10mA| RE =20V 23 32 | V
Vi Input clamp voltage Voo =MIN. I =1, 073({-12 |V
I Input current at maximum input voltage Voo =MAX, V,=7.0V,DE=RE =D_ =V, 100 | pA
" High-level input current D, ,RE,DE | Voo = MAX, DE = RE=D , =5.5V 20 | pA
High-level 110 _ _PE_ _ _
‘IHB bus current (power off) I/On VCC =0V, Dn =DE =0.8V, I/On =1.2V,RE =0V 100 | pA
V.~ =MAX, V, = 0.5V, DE = 4.5V -40
I Low-level input current D, RE cc ! pA
DE Voo = MAX,V, =05V, D =45V 200 | pA
s Low-level I/O bus current (power on)| IO, | Voo = MAX, D = DE = 0.8V, /O = 0.75V, RE=0V -20 20 | pA
Off-state output current, _ . -
lozu | High-level voltage applied Ve = MAX, Vg, =27V, RE=2V 20 | pA
Off-state output current, R V... = MAX V. =05V, RE=2V R
ozt | Lowlevel voltage applied " cc ' 0 ! 20 | A
T 3
| os Short-circuit output current’ Vcc = MAX -60 -150 | mA
lcc | Supply current (total) Ve = MAX, (RE =V orv,) 55 | 80 |mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vi, = 5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing Ios. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.
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Phillps Components FAST Products Product Specification

Quad Futurebus Backplane Transceiver FAST 74F3893

AC ELECTRICAL CHARACTERISTICS for Driver and Driver Enable

LIMITS
TA = +25°C TA =0°C to +70°C
V..=5V, V=2V V.n=5V £10%, V. =2V
cC [ cC > T
SYMBOL PARAMETER TEST CONDITION C,. = 50pF cD = 50pF UNIT
RT =10Q RT= 10Q
Min Typ Max Min Max
t Propagation delay
PLH 1.0 20 5.0 1.0 55
tonL D, to IO, Waveform 1 15 30 55 15 6.0 ns
t Propagation delay 1.0 20 45 1.0 55
PLH n
t. | DEtolO, Waveform 1 15 | 30 | 55 15 6.0 y
tin D,, to IO, Transition time Waveform 1 1.0 40 1.0 5.0 ns
L 10% to 90%, 90% to 10% 10 40 10 5.0
Skew between Drivers in same
toskew package 1.0 ns
AC ELECTRICAL CHARACTERISTICS for Recelver
LMITS
TA = +25°C TA =0°C to +70°C
V°c= 5V VCC= 5V +10%
[SYMBOL PARAMETER TEST CONDITION cL < 50pF cL = 50pF UNIT
RL =1kQ RL= 1kQ
Min Typ Max Min Max
tPLH Propaganon delay 10 20 45 10 55
. | VO, 1R, Waveform 2 36 55 | 7.75 36 85 ns
AC ELECTRICAL CHARACTERISTICS for Recelver Enable
LMITS
TA = +25°C TA =0°C to +70°C
V..=5V V.= 5V £10%
CcC cC
ISYMBOL PARAMETER TEST CONDITION °|. = 50pF cL = 50pF UNIT
RL = 500Q RL= 500Q
Min Typ Max Min Max
tozn %mut Enable to High or Low level Waveform 3 15 3.0 55 1.5 6.0
b2 R Waveform 4 25 40 7.0 20 75 ns
tonz Output Disable from High or Low level Waveform 3 15 3.0 55 1.0 6.5 n
s
oz REWR_ Waveform 4 15 30 55 10 6.0
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Phillps Components FAST Products Product Specification

Quad Futurebus Backplane Transceiver FAST 74F3893
AC WAVEFORMS
2v
DE, D, Vm \L o, ;r Vu Vu
v —
tpHL tpLn tpHL tpy
N, 0% Vi Vi A Ty 20% Vu Vu
Wy —— 1% e — 1% Rn
Waveform 1. Propagation Delay For Driver Waveform 2. Propagation Delay For Receiver
RE Vu Vm
tpzL tpz
R, Vm VoL +0.3V
—"
Waveform 3. 3-State Output Enable Time To High Level  waveform 4. 3-State Output Enable Time To Low Level
And Output Disable Time From High Level And Output Disable Time From Low Level
NOTE: For all waveforms, V,, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
Vee
|
L | AMP (V)

o% Y tw 0%
NEGATIVE \'/ \]
PULSE " "
10% 10% ov

— I-—tm._(t,) —*l l’—'nn('.)

Test Circuit For 3-State Outputs - r_ o ) r_ o @)
SWITCH POSITION 0% %% AMP V)
TEST SWITCH PULSE fu A
L b closed 10% A 10%
All other open f tw ! o
Ve Vyy= 1.5V
T Vya2v
Input Puise Definition
Vour R
INPUT PULSE REQUIREMENTS
FAMILY
Ic" Amplitude | Rep.Rate tw | Y | YhL
= = 74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
Test Circuit For Open Coliector Outputs
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for Cp = Load capacitance includes jig and probe capacitance;
value. see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capaci- Ry = Termination resistor; see AC CHARACTERISTICS for
tance; see AC CHARACTERISTICS for value. value.

Fi'T = Termination resistance should be equal to ZOUT of
pulse generators.

214
March 13, 19980



FAST 74F5074

Flip-Flop/ Clock Driver

Synchronizing Dual D-Type Flip-Flop

Document No. 853-1391

ECN No. 98491

Date of issue January 8, 1990
Status Product Specification
FAST Products
FEATURES

+ Metastable Immune Characteris-
tics

Propagation delay skew and
output to output skew guaranteed
less than 1.5ns

High source current (Ioy = 15mA)
ideal for clock driver appllcatlons
Pinout compatible with 74F74
See 74F50728 for Synchronizing
Cascaded D-Type Flip-Flop

See 74F50729 for Synchronizing
Dual D-Type Flip-Flop with Edge-
Triggered Set and Reset

See 74F50109 for Synchronizing
Dual J-K Positive Edge-Triggered
Flip-Flops

DESCRIPTION

The 74F5074 is a dual positive edge-triggered
D-type flip-flop featuring individual Data,
Clock, Set and Reset inputs; also true and
complementary outputs.

Set (S, ) and Reset (ﬁ ) are asynchronous
active-| lBow inputs and operate independently
of the Clock (CP,) input. Data must be stable
just one setup time prior to the Low-to-High
transition of the clock for guaranteed propaga-
tion delays.

Clock triggering occurs at a voltage level and

With Metastable Immune Characteristics

o TYPICAL 5, TYPICAL s(l%PTL:L) CURRENT
74F5074 120 MHz 20mA
ORDERING INFORMATION
COMMERCIAL  RANGE
PACKAGES Voo = 5Vi10%; T, = 0°C to +70°C
14-Pin Plastic DIP N74F5074N
14-Pin Plastic SO N74F5074D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
D, D, Data inputs 1.0/0.417 20uA/250pA
CP,, CP, Clock inputs (active rising edge) | 1.0/0.033 20pA/20pA
Spe Spi Set inputs (active Low) 1.0/0.033 20pA/20pA
ﬁoo’ Ry, Reset inputs (active Low) 1.0/0.033 20pA/20pA
Q,Q, G, Q Data outputs 750/33 15mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

is not directly related to the transition time of
the positive-going pulse. Following the hold
time interval, data at the D input may be
changed without affecting lhe levels of the
output.

The 74F5074 is designed so that the outputs
can never display a metastable state due to
setup and hold time violations. If setup and
hold times are violated the propagation delays
may be extended beyond the specifications

but the outputs will not glitch or display a
metastable state. Typical metastability para-
meters for the 74F5074 are: t = 135ps and
T=98X 10% sec where < represents a
function of the rate at which a latch in a

ble state resol that condition and
T represents a function of the measurement
of the propensity of a latch to enter a metas-
table state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
_ 2 12
Rpo[T] 4] Ve | Andg 5
Do [2] 13] R et o pe
cR[3] 12] Dy « — sp0 P LN
- —q R
SDDE 1'—11 ch ‘1‘ R c? —DNIR
1
Qg [5 10 10 —9 So1 v ls 9
_ E j %1 13 —q Rpy Qo Qo °' Q‘ 1 >C2
B l2 o BER N SO
GND [7 3]a
= ol Vgg=pinta ° ° ¢ AN
TOP VIEW GND =pin 7
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Philips Components

FAST Products

Product Specification

Flip-Flop/Clock Driver

74F5074

Metastable Immune Characteristics
Signetics uses the term ‘metastable immune'
to describe characteristics of some of the
products in its FAST family. Specifically the
74F50XXX family presently consists of 4 prod-
ucts which display metastable immune char-
acteristics. This term means that the outputs
will not glitch or display an output anomaly
under any circumstances including setup and
hold time violations. This claim is easily veri-
fied on the 74F5074.

Signal D Q}— Trigger
Genera o
norstor DUT Digital

Signal pe
Ign: —
Generator cr g et

Fig. 1—Test Set up

By running two independent signal generators
(see Fig. 1) at nearly the same frequency (in
this case 10 MHz clock and 10.02 MHz data)
the device-under-test can often be driven
into a metastable state. If the Q output is
then used to trigger a digital scope set to
infinite persistence the Q output will build a
waveform. An experimentwas run by continu-
ously operating the devices in the region
wt ere metastability will occur.

When the device-under-test is a 74F74 (which
was not designed with metastable immune
characteristics) the waveform will appear as in
Fig. 2.

Fig. 2 shows clearly that the Qoutput can vary

in time with respect to the Q trigger point. This
also implies that the Q or Q output wave-
shapes may be distorted. This can be verified
on an analog scope with a charge plate CRT.
Perhaps of even greater interest are the dots
running along the 3.5 volt line in the upper
right hand quadrant. These show that the Q
output

did not change state even though the Q output
glitched to at least 1.5 volts, the trigger point
of the scope.

When the device-under-test is a metastable
immune part, such as the 74F5074, the wave-
form will appear as in Fig. 3. The 74F5074 Q
output will not vary with respect to the Q
trigger point even when the part is driven into
ametastable state. Any tendency towards in-
temal metastability is resolved by Signetics

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS

I -

Volts 2

X4

0
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated

3
. \
Volts
1
\\
0 N ‘f

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated
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patented circuitry. If a metastable event oc-
curs within the fiop the only outward manifes-
tation of the event will be an increased Clock-
t0-Q/Q propagation delay. This propagation
delay is, of course, a function of the metasta-
bility characteristics of the part defined by t
and To.

The metastability characteristics of the
74F5074 and related part types represent
state-of-the art in TTL technology.

After determining the T, o and 1 of the flop, cal-

culating the mean time between failures
(MTBF) is simple. Suppose a designer wants
to use the F5074 for synchronizing asynchro-
nous data that is arriving at 10MHz (as meas-
ured by a frequency counter), has a clock fre-
quency of 50MHz , and has decided that he
wouldlike to sample the output of the F5074 10
nanoseconds after the clock edge.

He simply plugs his numbers into the equation
below:

t/
MTBF =e %/ T 1,

MEAN TIME BETWEEN FAILURES (MTBF) versus t'

105 10% 10" 10™
10'2 // / V// 1121;’-11
10,000 years 101 // / / / o
A ATV
N AVAVAV.
seconds
AN VS
one year . / / ,/ //
ol 7/ /,7
y.

7 8

9 10

t' in nanoseconds

Fig. 4 MTBF versus t' for 74F5074 att = 135ps and T°=9.8x 106 sec

Typical values for : and T, at various V_.s and Temperatures

0°C 25°C 70°C

T T, T T, T T°
55V | 125 ps 1.0x 10° sec 138ps 5.4x 10%ec | 160 ps 1.7x 105590
50V | 115ps | 1.3x10"%sec | 135ps | 9.8x 10%sec | 167ps 39 x 10%sec
45V |115ps | 34x10sec | 132ps | 5.1x10%ec | 175ps | 7.3 x 10%ec
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In this formula, f. is the frequency of the clock,
f, is the average input event frequency, and t'
is the time after the clock pulse that the output
is sampled ( t'>h, h being the normal propaga-
tion delay). In this situation the f, will be twice

the data frequency or 20MHz because input
events consist of both low and high data tran-

sitions. Multiplying (' by f,, gives an answer of
10'SHz2. From Fig. 4 itis clear that the MTBF
is greater than 10'? seconds. Using the above
formula the actual MTBF is 1.51 x 100 sec-
onds or about 480 years.
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LOGIC DIAGRAM
4,10
Son
m, L0 59 q,
— |
[ .
P, AL LD N L 1 v Bn
Yoomene ﬁ
GND =pin 7 Dp
FUNCTION TABLE
INPUTS OUTPUTS
—— — OPERATING MODE
sDn RDn CP" Dn on on
L H X X H L Asynchronous Set
H L X X L H Asynchronous Reset
L L X X H H Undetermined*
H H ) h H L Load "1*
H H T | L H Load 0"
H H 1 NC NC Hold

H = High voltage level

h = High voltage level one setup time prior to Low-to-High clock transition

L = Low voltage leve!

| = Low voltage level one setup time prior to Low-to-High clock transition
NC =No change from the previous setup

X = Don't care

7 = Low-to-High clock transition

T = Not a Low-to-High clock transition

* = This setup is unstable and will change when either Set or Reset return to
the High level.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air perature range.)
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +7.0 v
Vin Input voltage 0.5t +7.0 \"
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 051t +Vcc \"
lour Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Ts1a Storage temperature -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

VCC Supply voltage 45 5.0 55
Viu High-level input voltage 2.0 Vv
Vi Low-level input voltage 0.8
[ Input clamp current -18 mA

Vect10% -12 mA
lon High-level output current

Vects% -15 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

UMITS
SYMBOL PARAMETER TEST CONDITIONS' Min Typ2 Max UNIT
Vee =MIN, I, = -12mA H%Voe | 25 v
Voy | High-level output voltage V) = MAX, OH +5%V 27 | 34 v
Vy = MIN | — ce - i
=-15m,
oH 5%V g 20 v
Voo = MIN, .
VoL Low-level output voltage Vcc= MAX, o, =MAX $10%Vee 030 j0s0 | v
Vi = MIN 5%V 030 | 050 | V
Vi Input clamp voltage Ve =MIN I =1 07312 | V
L Input current at maximum input voltage Ve = MAX, V, =70V 100 | pA
" High-level input current Ve = MAX, V=27V 20 HA
\ ) D, 250 | pA
L Low-level input current - VCC = MAX, Vl =05V
CF,n'sDn' RDn 20 | pA
IOS Short-circuit output current 3 VCC = MAX -80 -150 | mA
lec Supply current® (total) Ve = MAX 20 30 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Van. = 5V, TA = 25°C.

3. Not more than one outputos%ould be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intenal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |os tests should be performed last.

4. Measure ICC with the clock input grounded and all outputs open, then with Q and Q outputs High in turn.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
'l'A = +25°C '|'A =0°Cto +70°C
V=5V V.~,=5V10%
SYMBOL PARAMETER TEST CONDITION cf‘__’ 50pF °8L = 50pF UNIT
RL =500Q RL = 5000
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 105 120 85 MHz
t Propagation delay 20 3.9 6.0 15 6.5
PLH -
. | CP, QoG Waveform 1 20 | 39 60 20 | 65 ns
t Propagation delay 3.0 45 75 25 8.0
PLH
. | Spo Rpy 100,03, Waveform 2 30 | 50 75 25 | 80 ns
tos Propagation delay Skew ' Waveform 4 10 10 ns
‘OS Output to output Skew?3 Waveform 4 15 15 ns
NOTE:
Ll y actual - oL actual | for any output.
2. | ton actual - om actual | for any output compared to any other output where N and M are either LH or HL.
3. Skew times are valid only under same test conditions (temperature, Voc, loading, etc.,).
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°Cto +70°C
V..=5V V.~ =5V110%
SYMBOL PARAMETER TEST CONDITION cfﬁ 50pF °8L = SOpF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
!s(H) Setup time, High or Low Waveform 1 15 20 ns
) D_toCP_ 15 20
(H) Hold time, High or Low 1.0 1.5
4 | D wcP Waveform 1 10 15 ns
(H) CP Pulse width, Waveform 1 3.0 3.0 ns
L) High or Low 40 45
1, (L) §p0r Ry, Pulse width, Low Waveform 2 30 4.0 ns
thec Recovery time Waveform 3 30 3s ns
8 or to CP aveto : :
Dn On n

November 29, 1989 220



Philips Components FAST Products Product Specification

Flip-Flop/Clock Driver 74F5074
AC WAVEFORMS
On %b\ //////{Wa Vu@
“tg(L)4rthit) a‘ 1 g(H) It y(H)

1 max

Aty (H)—f—tw (L)— 4

CPp

Waveform 2.
Propagation Delay for set and reset to output,
set and reset puise width

Waveform 1. Propagation Delay For data to output, data Q Y Vu
setup time and hold times, and clock width
tes
Q;, 9 Vu

ol

Spnor EDn Vu
(NOTE: "1 " of top waveform is equai to * | " of bottom waveform )
tRec* —
Qp, Qp Vu .
CP, Vu
tos
Waveform 3. 2. o
Recovery time for set or reset to clock n: “n Vu

Waveform 4.
Propagation delay skew and output to output skew

NOTE: For all waveforms, VM =1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

%% tw | o — AP
Vee NEGATVE | X v,, Va
T 10% 10% ov
I'“'md') _‘I L“m«")
v, 7
PULSE 2 -4 trutt) f= oty
GENERATOR pu.T o o ANP (V)
Ry _L c, R, MSEVE LM Vu
- = = = I_ = i L tw 1 i ov
VM = 1.5V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
ZL = toa: resislt?r; see ACl Z:A?ACT"ERISbTICS Ior.:;alue. Ampiitude | Rep.Rate | t, |ty . |t
= Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. T4F sov IMHz | 500ns| 2.5ns | 25ns

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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FAST 74F5300

Document No. 853-1409
ECN No. 98304 ' O ' E '
S e Fiber Optic LED Driver
Status Product Specification TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FAST Products DELAY (TOTAL)
FEATURES 74F5300 25ns 8.0mA
* TTLinputs ORDERING INFORMATION
- Output enable control COMMERCIAL RANGE
- High current source and sink PACKAGES Voo =5VE10%; T, =0°C 10 +70°C
capabllity 8-Pin Plastic DIP 74F5300N
« Matched propagation delay times &-Pin Plastic SO 74F5300D
-Fin stic
(oL tony)
+ Symmetrical rise and fall times INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
« ESD protection greater than 74F(U.L) LOADVALUE
2000 volts PINS DESCRIPTION HIGHLOW | HIGH/LOW
- Single +5V supply Input Data input 1.0/1.0 20pA/0.6mA
« Surface mount package Enable Enable input 1.0/1.0 20pA/0.6mA
APPLICATIONS Output Current driver output 8000/266.6 | 160mA/160mA
» High speed serial data NOTE:

communication

Fiber optic data links

Local area and metropolitan area

networks

Digital Television

PBX systems

ASSOCIATED PRODUCTS

« NE 5210/11/12 transimpedance

amplifiers

NES5214/5217 postamplifiers with

link status indicator

+ 74F5302 dual fiber optic LED
driver

Vee[d] 8] Vee
Enable[2 | (7] GND

Input E (6] Output

GND [’4_“ 5] GND

TOP VIEW

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

DESCRIPTION

The 74F5300is a LED driver designed for
use in fiber optics links. The 74F5300 is
ideally suited for use in high speed optical
high transmitter systems.

The TTL input buffer accepts TTL data. A
logic High on the Enable pin enables the
buffer to drive the output driver
amplifier.The Linearizing Circuit ensures
aconstant propagation delay fort,, |, and

1 AN
LvOaiv v

t HL? and controls the rise and fall
times.The output driver amplifier is ca-
pable of sourcing more than 160 mA and
sinking more than 160 mA at low imped-
ances. The high current output driver has
been designed to deal with transmission
line effects of high speed switching sys-
temswith fast rising andfalling edges.The
performance of the system can be en-
hanced by matching impedance at the
output for proper termination.It exhibits
closely matched propagation delays

Ve
GND=Ph4,5,7

Enable
=Pint,8 L..._____._.

Linearizing
Circuit
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) and symmetrical rise and fall
tlmes ﬂie resulting optical waveform has
minimal Duty Cycle Distortion (DCD).
When used with the external pre-bias and
pre-charging circuits, the response can
be tailored to a specific LED to eliminate

APPLICATION

any overshoot and to minimize the long
fall response.

Additionally, this part can be used as the
transmiter in a complete fiber optic sys-
tem when combined with any of the

NES5210/5211/5212 preamplifiers and
NES214/5217 preamplifiers for the opti-
cal receiver. Please refer to applications
note AN1121 in the Signetics Fiber Optic
Communication Data Book for more spe-
cific applications information.

Linearizing
Circuit

50Mb/s Optical Transmitter

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

L lnln‘la- ¢ Mlnd &Mn l.m.e are-oVver Q‘hc crac 17 D“M \

SYMBOL PARAM EI’ER RATING UNlT
Ve Supply voltage 0.5t +7.0 v
Vin Input voltage 051t +7.0 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t +V°c Vv
lout Current applied to output in Low output state 240 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
LMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Voo Supply voltage 45 5.0 55 v
Vi High-level input voltage 20 \
Ve Low-level input voitage 0.8 v
Ik Input clamp current -18 mA
low High-level output current -160 mA
loL Low-level output cumrent 160 mA
TA Operating free-air temperature range 0 70 °C

December 13, 1989
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LUMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
+1 O%VCC 25 v
Vec=MIN || - -80mA 5%V, 28 | 33|39 v
V, High-level output voltage vcc= MAX OoH ce
OH IL =5V |30 | 33|36 v
Vig =MIN cc i} : i}
'0H= -160mA :I:IO%VCC 20 Vv
Ve = MIN log= 100mA £10%V o 0.42 | 055 v
VoL Low-level output voltage V, =MAX lo = 120mA £10%V o 0.45 | 0.60 v
Vin =MIN = 160mA +10%V 055|080 | V
oL cC
Vik Input clamp voltage Veg =MIN I =1, 0.73| -1.2 v
! Input current at maximum input voltage Ve = MAX, V, =7.0V 100 | pA
by High-level input current Vec =MAX,V, =27V 20 HA
I |Low-evel input current Ve =MAX, V, =05V ©06 | mA
lecH 40 | 12 | mA
| Supply current (total) Ve = MAX
cc TooL 105 22 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Ali typical values are at Vo = 5V, T, = 25°C.
3. The device is not short circuit protected.
AC ELECTRICAL CHARACTERISTICS
LIMITS
Ty=+25°C To=0°Cto+70°C
VOC =5V V=5V 110%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
R, =100Q RL =100Q
Min Typ Max Min Max
t Propagation delay 1.0 25 50 1.0 5.0
PLH
tog. | Input or Enable to Output Waveform 1 1.0 25 | 50 | 10 50 ns
Dipw Pulse width distortion’ Frequency = 10MHz 0.8 12 18 ns
tps Propagation delay Skew?* Waveform 2 07 1.2 1.3 ns
tars Rise and Fall ime Skew 3 06 15 1.5 ns
YL Fall ime 90% to 10% Test circuits 05 1.4 35 05 40 n
tn Rise time 10% to 90% and Waveforms 10 20 40 1.0 45 s
NOTE:
1.D,_ is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle).

Z.xxPHactual tPH actual|
3. acmal

4. Skow times are va*'d only undev same test conditions (temperature, V.., loading, etc.,).
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AC WAVEFORMS
Enable Vu Vu Output t" "
PLH PHL tps
Output Vu Vi Output Vu
Waveform 1. Propagation Delay for input to Output Waveform 2. Propagation Delay Skew
NOTE: For all waveforms, V,, = 1.5V.

TYPICAL (V. =5.0V) V, VERSUS Io. FOR VARIOUS TEMPERATURES

600
LA | et
s
|
A
400 2
7d L+
[ VAREREE — 125
oL L
(mA) //’ -- 70
300 - 25 °C
-~ 0
— -55
200
100
(4]
0 0.2 0.4 0.6 0.8 1 1.2 1.4

Voo V)
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TYPICAL (V. =5.0V) V,, VERSUS I, FOR VARIOUS TEMPERATURES

Vou (V)
2526 27 2829 3 313233342353637 3839 4
0 .
// wh
-50

1/
i
f

-100 / FH
/
150 I'/"l - 125
IOH / / :
(mA) / FEig - 70
-200 1/ — 25 |°cC
/ AR
I/ / 0
250 kit — %

,I / .. §
-350 /
/
fii
-400
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TEST CIRCUIT AND WAVEFORMS
! ty { AMP (V)

Vee
Vin Vour
PULSE
GENERATOR ou.r

“7_ _L _CL:L _n

Test Circuit For Totem-Pole Outputs

DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value

CL = Load capacitance includes jig and probe capacitance
see AC CHARACTERISTICS for value.

RT = Termination resistance should be equal to ZOUT of
pulse generators.

NEGATIVE

0% Y
v
PULSE "
10%

- I’_'md')

90%
Vu
10%

- L—'mn)w

— |~—xm.u) |>—'m«a
90% 20% AMP (V)
POSMVE v v
PULSE L] -
10% 10%
r tw | ov
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Ampiitude | Rep.Rate tw ‘TLH 'THL
74F 3.0V 1MHz 500ns | 2.5ns |2.5ns
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Document No. 853-1410
ECN No. 98485
Date of issue January 8, 1990
Status Product Specification
FAST Products

FEATURES

« TTL inputs

» Output enable control

« High current source and sink
capabllity

« Matched propagation delay times
(tore ton)

- Symmetrical rise and fall times

« ESD protection greater than

2000 volts

Single +5V supply

« Surface mount package

APPLICATIONS

Ulxh anand aavial data

- “l’ll w ST Al Mawa
communication

Fiber optic data links

« Local area and metropolitan area
networks

» Digital Television
- PBX systems

ASSOCIATED PRODUCTS

« NE 5210/11/12 transimpedance
amplifiers

« NE5214/5217 postamplifiers with
link status indicator

» 74F5300 fiber optic LED driver

DESCRIPTION

The 74F5302 is a dual LED/ Clock driver
designed for use in fiber optics links. The
74F5302 is ideally suited for use in high
speed optical high transmitter systems. It
is also ideal for use as a clock driver.

FAST 74F5302

Fiber Optic Dual LED /Clock Driver

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F5302 25ns 8.0mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Voo =5V£10%; T, =0°C 10 +70°C
14-Pin Plastic DIP 74F5302N
14-Pin Plastic SO 74F5302D

INPUT AND OUTPUT LOADING AND FAN-OUTTABLE

74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dpa Do Data inputs 1.0/1.0 ZOuA/O.Gm{\
Qn Current driver outputs 8000/266.6 160mA/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

The TTL input buffer accepts TTL data.
The Linearizing Circuit ensures a con-
stant propagation delay fort, . andtg,, ,
and controls the rise and f;h times.W\e
output driver amplifier is capable of sour-
cing more than 160 mA and sinking more
than 160 mA atlow impedances. The high
current output driver has been designed
to deal with transmission line effects of
high speed switching systems with fast
rising and falling edges.The performance
of the system can be enhanced by match-
ing impedance at the output for proper
termination.lt exhibits closely matched
propagation delays (t, , t and sym-
metrical rise and fall times. The resulting

228

optical waveform has minimal Duty
Cycle Distortion (DCD). When used with
the external pre-bias and pre-charging
circuits, the response can be tailoredto a
specific LED to eliminate any overshoot
and to minimize the long fall response.

Additionally, this part can be used as the
transmiter in a complete fiber optic sys-
tem when combined with any of the
NE5210/5211/5212 preamplifiers and
NES214/5217 preamplifiers for the opti-
calreceiver. Please refer to applications
note AN1121 inthe Signetics Fiber Optic
Communication Data Book for more spe-
cific applications information.
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PIN CONFIGURATION LOGIC DIAGRAM (One driver)
ne[i] 4] Dog e |
9 [2] 13] Dob I I
GND[3 ] (121 v e i |
GND[4] (1] Ve Poa — npt ‘ Linearizing a
14 Buffer Circuit [}
sole. Ve Pop—4— L |
o (6] [9]01a : :
Ne [7] (8] D4p
TOP VIEW Yog=Pn 10 11,12 R N -
APPLICATION
0.1uF

13
Linearizing
Circuit
14 | —
i
|17aF5302 (one driver)
I —————

50Mb/s Optical Transmitter
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 05t +7.0 v
Vin Input voltage 0510 +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +V o \"
lout Current applied to output in Low output state 240 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT

Min Nom Max
Vec Supply voltage 45 5.0 55 \"
Vu High-level input voltage 20 \
Vi Low-level input voltage 0.8
Ik Input clamp current -18 mA
low High-level output current -160 mA
lou Low-level output current 160 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

umITs
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
+10%V¢o 25 v
Vec=MIN | =-80mA 5%V, 28 | 33|39 v
VOH High-level output voltage VCC= MAX OH cc
IL V.~ = 5V 3.0 33 | 36 Vv
VIH = MIN cc
'OH‘ -160mA :t10%Vcc 20 \
vcc = MIN |0L= 100mA i10%Vcc 0.42 | 0.55 v
Vou Low-level output voltage V) =MAX lo = 120mA £10%V 0.45 | 0.60 v
Vin=MIN_ Ty = 160mA £10%V 055080 | v
Vik__|Input clamp voltage Voo = MIN I =1 ©0.73| 1.2 v
! Input current at maximum input voltage Voo = MAX, V, =7.0V 100 | pA
ly | High-level input current Voo = MAX, V, = 2.7V 20 | pA
l, | Low-level input current Voo = MAX, V, =0.5V 06 | mA
lech 50 | 12 | mA
| Supply current (total) Van = MAX
e lecL 18|25 | mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. Al typical values are at Voc =5V, T, =25°C.
3. The device is not short circuit protected.
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AC ELECTRICAL CHARACTERISTICS
LIMITS
TA= +25°C TA=0°C to +70°C
Vcc =5V V.~=5V110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF OSL =50pF UNIT
RL =100Q RL =100Q
Min Typ Max Min Max
t, Propagation delay 1.0 20 45 1.0 45
PLH Waveform 1 ns
toHL Dna' Dnb to Qn 1.0 25 50 1.0 5.0
DtP W Pulse width distortion’ Frequency = 10MHz 08 1.2 1.8 ns
tog Propagation delay Skew?? Waveform 2 0.8 1.2 1.3 ns
tars Rise and Fall ime Skew 3 0.3 15 20 ns
tos Output to output Skew 4 09 13 16 ns
Yl Fall ime 90% to 10% Test circuits 10 15 3.0 0.5 40
tin Rise time 10% to 90% and Waveforms 10 18 30 05 45 ns
NOTES:
1. Dw is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle).
2. LHaclual - lpyy actual |.
3. IITLHacxual— actual | .
4. Skew times are vahd only under same test conditions (temperature, V., loading, etc.,).
AC WAVEFORMS
Input or
E:able v "] v M Output v ™
PLH PHL tes
Output Vu M Output Vu
Waveform 1. Propagation Delay for input to Output Waveform 2. Propagation Delay Skew
NOTE: For all waveforms, VM =1.5V.

January 8, 1990 231




Philips Components FAST Products Product Specification

Fiber Optic LED Driver FAST 74F5302

TYPICAL (V. =5.0V) V,, VERSUS |, FOR VARIOUS TEMPERATURES

oL == 125

(mA)

- 25 °C

Vo )
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Fiber Optic LED Driver FAST 74F5302
TYPICAL (V,, =5.0V) V,,,, VERSUS I, FOR VARIOUS TEMPERATURES
Vou (V)
2526 27 28 29 3 313233 3.4 35 36 37 38 39
0 o
// A AT
/ / 1Y
-50 7
(]
-100 £
/ /
!
-150 /
low / / /i) § 128
(mA) / TRTRY - 70
-200 f /,l — 25 |[°cC
/ — 0
il
. J 1/ ~ -85
-250 ]
/ I/ //
VL
-300 fref -t
W
-350 / / / ,'r.
ARNE AV
il
-400 i
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Fiber Optic LED Driver

FAST 74F5302

TEST CIRCUIT AND WAVEFORMS

Vee
Vin
PULSE
GENERATOR our

P
i—

DEFINITIONS

L

pulse generators.

Test Circuit For Totem-Pole Outputs

RL = Load resistor; see AC CHARACTERISTICS for value.

C, = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

R.’ = Termination resistance should be equal to ZOUT of

0% } tw I ox  MPM
10% 10% ov
- L Tty _J L‘ tnut)
- |"‘ Tty I'_ oty
0% 0% AuP
m’sﬂs‘m Vu Vu
10% 10%
tw 1 ov
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate w ol Y | Ye
74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns

January 8, 1990
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Document No. 853-1120

ECN No.
Date of issue June 12, 1930
Status Product Spedification
FAST Products

FEATURES

« Octal Latched Transceiver

Drives heavily loaded backplanes
with equivalent load impedances
down to 10 ohms

High drive (100mA) open collector
drivers on B-port

+ Reduced voltage swing (1 volt)
produces less nolse and reduces
power consumption

High speed operation enhances
performance of backplane buses
and facllitates incident wave
switching

« Compatible with IEEE 896 Future-
bus Standard

« Bulit-in precision band-gap refer-

FAST 74F8960, 74F8961

Futurebus Transceivers

74F8960-Octal Latched Bidirectional Futurebus Transceiver, INV (OC)
74F8961-Octal Latched Bidirectional Futurebus Transceiver, NINV (OC)

1. Thermal mounting techniques are recommended.

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F8960 6.5ns 80mA
74F8961 6.5ns 80mA
ORDERING INFORMATION
. COMMERCIAL RANGE
PACKAGES Vo = 5V£10%; T, =0°C 10 +70°C
28-Pin Plastic DIP (600 mil)’ N74F8960N, N74F8961N
28-Pin PLCC' N74F8960A, N74F8961A
NOTE:

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

ence provides accurate recelv

thresholds and improved noise

immunity

Controlled output ramp and

multiple GND pins minimize ground

bounce

« Glitch-free power up / power down
operation

DESCRIPTION

The 74F8960 and 74F8961 are octal bidi-
rectional latched transceivers and are in-
tended to provide the electrical interface
to a high performance wired-OR bus. The
B port inverting drivers are low-capaci-
tance open collector with controlled ramp
and are designed to sink 100 mA from 2
volts. The B port receivers havea 100 mV
threshold region and a 4 ns glitch filter.

The Bportinterfaces to ‘Backplane Trans-
ceiver Logic' (BTL). BTL features a re-

T4F(U.L) LOADVALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Ay-A, PNP latched inputs 35/00117 | 70pA/70pA

Bo - B7 Data inputs with threshold circuitry 5.0/0.167 100pA/100pA
OEA A Output Enable input (active High) 1.0/0.033 20pA/20pA
OEB,, OEB, | B Output Enable inputs (active Low) 1.0//0.033 20pA/20uA
E Latch Enable input (active Low) 1.0//0.033 20uA/20pA
Ao - A7 3-State outputs 150/40 3mA/24mA
Bo -B, Open Collector outputs 0C*/166.7 OC*/100mA

NOTES:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

* OC = Open Collector

duced (1V) voltage swing for lower
power consumption and a series diode
on the drivers to reduce capacitive load-

ing (<5 pF).

Incident wave switching is employed,
therefore BTL propagation delays are
short. Although the voltage swing is
much less for BTL, so is its receiver
threshold region, therefore noise mar-
gins are excellent.

BTL offers low power consumption, low

235

ground bounce, EMI and crosstalk, low
capacitive loading, superior noise margin
and low propagation delays. This results
in a high bandwidth, reliable backplane.
The 74F8960 and 74F8961 A ports have
TTL 3-State drivers and TTL receivers
with alatch function. A separate High level
control input (V,,) is provided to limit the A
port output Ievé to a given voltage level
(such as 3.3V). For 5.0V systems, V, is
simply tied to V..

74F8961 is the non-inverting version of
74F8960.
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Philj nent EAST Products Product Specification for 74F8961
Futurebus Transceivers FAST 74F8960, 74F8961
PIN CONFIGURATION DIP PIN CONFIGURATION PLCC LOGIC SYMBOL
74F8960 74F8960 74F8960
(2] &
E'o D3, 35,0008, B B, 3 5 6 7 8 0 12 13
- pithitd
=l o (] Ay Ay Ay Ay A, Ay A, :v
E [ 1 % (7] 1 —d oes
2] »,  [»] 21— Joun'
=] o - s
%.‘ 4 [3] By 8, 8, B, 5, 5, 5, 8,
20| By oo [4]
. IS SRS
E GND Z % M BN 2D WY
s,
[ o,
o, Veg=Pin1 Vy=Pin 14
GND = Pin4,8,11,18,22,25
PIN CONFIGURATION PIN CONFIGURATION PLCC LOGIC SYMBOL
74F8961 74F8961 74F8961
Yoo =l 2 oo, sl 3, 3,
OFA EY 3 5 6 7 8 0 12N
» ] . o t1ttftte
aND E GND " @ Ap Ay Ay Ay A Ay Ay A,
'S (2] 8,y o @ 18 —oes ,
A 2] » Veo [1] 2 ——JoEa
(- % —dLE
L 2] aNo ofA [2] 6 —dloes ,
ano % .‘ A. ﬂ .l .l .l -l '0 'l -l 'Y
Ay 2| 8, o [3]
. o SEEEERE
ano [ 11 _‘_‘!lm 7 2 24 = o2t o2 o2 W
A (7] s,
~ 6] 528,
Vo =Pin1 Vy=Pin14
Yx 15] oS, eﬁg-r’m. 8, )1(1,10,22,25
PIN DESCRIPTION
SYMBOL PINS TYPE NAME AND FUNCTION
Ay- A, 3,56,7,9,10,12,13 l[e] PNP latched input / 3-state output (with V, control option)
Data input with special threshold circuitry to reject noise / Open Collector output,
B,- B, |27,26,24,23,21,20,19,17| 1O High current drive
OFBy 18 P | Enables the B outputs when both pi L
55'51 s put nables outputs when pins are Low
OEA 2 Input Enables the A outputs when High
E 28 Input Latched when High (a special delay feature is built in for proper enabling times)
Vy 14 Input Clamping voltage keeping V,; from rising above V (V, = V., for normal use)
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LOGIC DIAGRAM 74F8960

__ 15
oFF, 4>
16
o >
OFP, o>
oen Doy~
__ 28
LE __+
3 27
Ag Deta Q@

Py

Py

1B {EIRIK

21

Py

10
A Deta Q D, o2
5 | — 85
—— LE 1
. |
A 2 Data Q D o
(] | — B
e——1LE 6
o
13
A, Data Q .D, o 8,

Voc-Pln‘l Vx-Pln 14
GND=Pin4,8,11,18,22,25

November 27, 1989 237



Preliminary Specification for 74F8960

Philips Components FAST Products Product Specification for 74F8961
Futurebus Transceivers FAST 74F8960, 74F8961

LOGIC DIAGRAM 74F8961

15
o8, —I>

18

oEB, >

2
A= Do D
L_E_za_.___gb__
Ao Data ap 1 il B
— >—1— 5,

1

>
g
[>)
[°
I
8

i

"h
g
[+]

o

2

nﬂ!

I

u’
g
[~]
[*]

In
uﬂl

I

&
g
.
[~}
[°]

L

— B,
—1 LE
Ji [
|
Ag 10 Data ap- .D P_ZO_ By
—1 LE
i |
Ag 2 Data ap- .D: 19 B,
—1 LE
Ji I
13 —
A, Data ap { 7
B D1
Veg=Pin1 Vy=Pir N

GND = Pin4, 8, 11,18, 22, 26
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Futurebus Transceivers FAST 74F8960, 74F8961
FUNCTION TABLE 74F8960
INPUTS LATCH OUTPUTS MODE
A | B* | TE | OEA | OEB,| OEB,| STATE | A, | B,
H X L L L L H z L
A 3-state, Data from A to B
L X L L L L L Z H*
X X H L L L Q, z 6" A 3-state, Latched data to B
- - L H L L ) ) 1) Feedback: AtoB,Bto A
7]
- H H H L L L@ L | 2P | preconditioned Latch enabling data
~ L H H L L L@ H 2@ | transfer fromBto A
- - H H L L Q, Q, | G, | LachstatetoAandB
H X L L H X H z Y4
L X L L H X L 4 4 B and A 3-state
X X H L H X Q, z z
- H L H H X H L V4
- L H 4
t H X t H B 3-state, Data from Bto A
- H H H H X Q L Z
- L H H H X Q, H 4
H X L L X H H Z Y4
L X L L X H L z z B and A 3-state
X X H L X H Q, V4 z
- H L H X H H L Y4
- L t H X H L H z B 3-state, Data from Bto A
- H H H X H Q, L z
- L H H X H Q H z
H = High voltage level
L = Low voltage level
X = Don'tcare
- Input not externally driven
4 High Impedance (off) state

9}
I ]

and LE is High.
H** = Goes to level of pullup voltage.

November 27, 1989
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High or Low voltage level one setup time prior to the Low-to-High LE transition
Condition will cause a feedback loop path; Ato B and B to A
The latch must be preconditioned such that B inputs may assume a High or Low level while OEB, and OEB, are Low

Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state.
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ili m| nt: FAST Product ification for 74F8961
Futurebus Transceivers FAST 74F8960, 74F8961
FUNCTION TABLE. 74F8961
INPUTS LATCH OUTPUTS MODE
A, | B | LE | OEA | OEB,| OEB,| STATE | A | B,
H X L L L L H 4 H*™
A 3-state, Data from Ato B
L X L L L L L r4 L
X X H L L L Q, z Q, | A3-state, Latched datato B
- - L H L L 1) m m Feedback: Ato B, Bto A
- H H H L L H®@ H | 2% | preconditioned Latch enabling data
— L H H L L m{) L 2(2) transfer fromBto A
- H H L L Q, Q, | Q, | Latchstateto AandB
H X L L H X H z Y4
L X L L H X L Y4 z B and A 3-state
X X H L H | X Q, z z
- H L H H X H H Y4
Z L L H H X L L z B 3-state, Data from B to A
- | H H H H | x Q, H | 2z
- L H | H H | X Q, L | z
H X L L X H H ¥4 4
L X L L X H L z ¥4 B and A 3-state
X X H L X H Q, 2 4
- H L H X H H H ¥4
- L L H X H L L Z_| B3-state, Data from B1o A
- H H H X H Q, H 2z
- L H H X H Q L Y4
H = High voltage level
L = Low voltage level
X = Don'tcare
- = [nputnot externally driven
Z = High Impedance (off) state
Q_ = High or Low voltage level one setup time prior to the Low-to-High LE transition

and LE is High.

H** = Goes to level of pullup voltage.
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state.

November 27, 1989
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Condition will cause a feedback loop path; Ato Band Bto A
The latch must be preconditioned such that B inputs may assume a High or Low level while 6E'E0 and D-E§1 are Low
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage -0.5t0 +7.0 v
Vy Threshold control 0510 +7.0 A
Vv, Input voltage OEB,, OEA, e 0510470 \

w put voliag A, A B,-B, 05155
In Input current -40to +5 mA
Vour Voltage applied to output in High output state -0.510 *Vcc \
A -A 48
i i 0 "7
lout Current applied to output in Low output state Bo - B7 500 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
. . Except B, - B. 20
VH High-level input voltage Bo - 27 (i - — - —— 1 v
B,-B 08
Vi Low-level input voltage Except By - B, 1 | \
B,-B, 1.475
LA B B B _§ &R _§B _§N ]
Ik Input clamp current ExceptA, - A, -18 mA
Ay -A, -40
lou High-level output current Ay-A, -3 mA
Ay A, 24
loL Low-level output current mA
B,-B, 100
Ta Operating free-air temperature range 0 70 °C
241
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Futurebus Transceivers

FAST 74F8960, 74F8961

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
IOH High level output current BO - B., VOC = MAX, vIL =MAX, VIH =MIN, VOH =21V 100 | pA
IOFF Power-off output current By - B7 Vcc =0.0V, VIL =MAX, VIH =MiIN, VOH =21V 100 | pA
) VCC = MIN, VIL= MAX, 'OH =-3mA, Vx = Vcc 25 VCC Vv
Vv High-level output voltage | A - A7 I~y = -0.4mA
OH 0 _ oH . ,
Vi =MIN V) =3.13V & 347V 25 Vx |V
4 Van =MIN, V, = MAX, | |, =20mA, V=V
A0 - A7 Vﬁic= MIN IL oL X cc 0.5 \
Vv Low-level output voltay - z Z
oL ow- tp ge Bo i B7 VCC = MIN, V"_ = MAX, 'OL = 100mA 1.16 \
VIH =MIN IOL =4mA 0.40 \
A -A Var=MIN, |, =1 05 \
Vik Input clamp voltage 0 7 cc I K
ExceptAy - A, | Voo = MIN, I = 1 12 |V
= = 1
| Input current at OEB_, OEA, LE| Vo = 0.0V, V, = 7.0V 00 | pA
! maximum input voltage Ay-A,By-B, Veg = MAX, V, =55V 1 mA
| . . mn' OEA, (| VCC = MAX, Vl =2.7V, Bn - An =0V 20 HA
H High-level input current Bo " B7 vcc ~MAX, Vl X1 700 | pA
| _ OFB,_ OEA, [F| Vec = MAX. V=05V 20 | pA
IiL Low-level input current Bo N B7 vcc ZMAX, Vl 03V 00 | pA
T
OozH Off-state output current, A V... = MAX, V. =2.7V 70 | pA
*Iiy | High-evel voltage applied | %0~ A7 cc o
T
oz Off-state output current, V.. = MAX, V. =0.5V <70 | pA
A -A : :
*IiL | Low-level voltage applied | 0 "7 ce °
Voo = MAX, Vy = Vpp, LE=0EA= OEB,_ =27V, -100 100 | pA
Iy Hichdovel | A A, =27V.8,-B =20V
N tr t —
\gh-ievel conirel curren Vo = MAX, V, =313V & 3.47 V, [E = OFEA = 27V .10 10 | mA
OEBn =A0 - A7 =27V, B0 - B7 =2.0V
IOS Shart-circuit output current® Ao - A7 only VCC = MAX, Bn = 1.6V, OEA = 2.0V, OEBn =27V -60 -150 | mA
ICCH VCC = MAX 70 100 mA
lec Supply current (total) leoL Ve = MAX, V, =05V 100 | 145 | mA
lecz Voo = MAX,V, =05V 8o | 100 | mA
NOTES:

specified, V, = Vg for all test conditions.

All typical values are at V. = 5V, Tp=25°C.

wn

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise

Not more than one outpu!cs%ould be shorted ata time. For testing log: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in

order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last.

>
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Due to test equipment limitations, actual test conditions are for VIH" .6V and VIL'1 3V.
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Futurebus Transceivers FAST 74F8960, 74F8961
AC ELECTRICAL CHARACTERISTICS for 74F8960
A PORT LIMITS
TA = +25°C TA =0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vec =5V Vee=5V10% |yt
CL = 50pF CL = 50pF
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 55 75 12.0 5.0 12.0
" | Broa Waveform 1, 2 6.0 75 105 60 11.0 ns
t Output Enable time f High or L 8.0 10.5 145 75 15.5
PZH put Enable time from High or Low
to' | OEAtA Waveform 4.5 85 120 | 145 85 17.0 ns
t Output Disable time to High or Low 20 45 7.0 20 75
£HZ | OEAtoA Waveform 4.5 20 45 75 20 80 ns
PLZ
B PORT LIMITS
TA = +25°C TA =0°C to +70°C
V..=5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION CD = 30pF CD = 30pF UNIT
RU =9Q RU =9Q N
Min Typ Max Min Max
toy | Propagation delay Waveform 1, 2 20 40 7.0 20 80 ns
oL | AtoB 35 60 80 30 9.0
t Propagation delay 3.0 5.0 85 25 10.0
PLH | —
toy. | (E0B Waveform 1,2 | 40 | 60 | 90 | 30 95 ns
t Enable/disable time 25 45 75 1.5 85
PLH
pHL | OFB 0B Wavelorm 1.2 1 45 75 | 105 | 35 105 | "
tiH Transition time, B Port Test Circuit and 05 20 45 05 45
the | 13V 17V, 1.7V10 1.3V Waveforms 05 20 45 05 45 ns
AC SETUP REQUIREMENTS for 74F8960
LIMITS
TA =+25°C TA =0°C to +70°C
Vcc=5v Vcc=5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) Set-up time 50 5.0
L |AwLE Waveform 3 50 50 ns
t,(H) | Hold time 0.0 0.0
) AtoLE Waveform 3 0.0 0.0 ns
1 (L) TE pulse width, Low Waveform 3 6.0 6.0 ns
243
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AC ELECTRICAL CHARACTERISTICS for 74F8961
A PORT LIMITS
T, =+25°C T, =0°C 10 +70°C
SYMBOL PARAMETER TEST CONDITION Vee =5V Vec =5V £10% UNIT
CL = 50pF CL = 50pF
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 55 75 12.0 50 12.0
tz:::: BioA Waveform 1, 2 6.0 75 105 6.0 11.0 ns
! Output Enable time from High or Low 8.0 10.5 145 75 15.5
PZH put Ena 9
tq | OEAt0A Waveform 4.5 85 120 | 145 | 85 17.0 ns
t Output Disable time to High or Low 20 45 7.0 20 75
PHZ .
thy | OEAWA Waveform 4.5 20 45 75 20 80 ne
B PORT LIMITS
T, = +25°C T, = 0°C 1o +70°C
Vcc=5V Vcc=5v +10%
SYMBOL PARAMETER TEST CONDITION Cp = 30pF Cp, = 30pF UNIT
R, =90 R, =90
Min Typ Max Min Max
toy | Propagation delay Waveform 1, 2 20 40 7.0 20 8.0 s
oy, | AtoB 35 6.0 8.0 3.0 9.0
t Propagation delay 30 50 85 25 10.0
PLH ! }
ont | [EtoB Waveform 1,21 4o 6.0 9.0 30 9.5 ns
t Enable/disable time 25 45 75 15 85
PLH - : - :
. | OFB, 108 Waveform 1, 2 45 75 105 | 35 105 ns
tiH Transition time, B Port Test Circuit and 0.5 20 45 0.5 45
ty, | 18V 1.7V, 1.7Vi0 13V Waveforms 05 20 45 05 45 ns
AC SETUP REQUIREMENTS for 74F8961
LIMITS
TA = +25°C TA =0°C to +70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) | Set-uptime 50 5.0
t:(L) AtoLE Waveform 3 5.0 5.0 ns
t,(H) | Hold time 0.0 0.0
(L) | AwIE Waveform 3 0.0 00 ne
tw(L) TE pulse width, Low Waveform 3 6.0 6.0 ns
244
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AC WAVEFORMS

An,B,,OEB,

(R N & § ]
Ap. By
LN R N R ]

Waveform 1. Propagation Delay For Data Waveform 2. Propagation Delay For Data
To Output To Output

2,

th(H)

An

1,0 |

Waveform 3. Data Setup And Hold Times

And LE Puise Widths
OEA OEA Vu Vu
ez toz
A, An Vu VoL +0.3V
-
Waveform 4. 3-State Output Enable Time To High Level Waveform 5 3-State Output Enable Time To Low Level
And Output Disable Time From High Level And Output Disable Time From Low Level

NOTE: For all waveforms, VM =1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee

T L—o 7.0V

Vin Vour k

tw ] AMP (V)
PULSE I~ 90% K o0%
GENERATOR o, o.ur NEGATIVE
Ve Ve
PULSE = bt
Fr c, \ 10% 10% _}/
Lowv

= = to —tou
Test Circuit For 3-State Outputs On A Port —‘ L_ ™) _1| T )

u}—vv
i~

o I

—) Ly () o ()
SWITCH POSITION |'_ i bl
90% 90% AP (V)
TEST SWITCH POSITIVE
PULSE Vu Vu
t t closed
PLZ' "PZL 10% 4 K%
All other open f tw 1 towv
Vee VM =15V
T v Input Pulse Definition
Vin Vour fu
PULSE 5 [XThs INPUT PULSE REQUIREMENTS
_l_ I_cn 74F | Amplitude | Low V |Rep. Rate tw Yen | YtHL
= = = = = A Port 3.0V 0.0V 1MHz 500ns | 2.5ns| 2.5ns
Test Circuit For Outputs On B Port
B Port 2.0V 1.0v 1MHz 500ns | 4.0ns| 4.0ns
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for CD = Load capacitance includes jig and probe capaci-
value. tance; see AC CHARACTERISTICS for value.
C,_ = Load capacitance includes jig and probe capaci- Ry = Pull up resistor; see AC CHARACTERISTICS
tance; see AC CHARACTERISTICS for value. for value.

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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FEATURES

+ Octal Latched Transceliver

Drives heavily loaded backplanes

with equivalent load impedances

down to 10 ohms

High drive (100mA) open collector

drivers on B-port

Reduced voltage swing (1 volt)

produces less noise and reduces

power consumption

High speed operation enhances

performance of backplane buses

and facilitates incident wave

switching

Compatible with IEEE 896 Future-

bus Standard

Bulit-in precision band-gap refer-

ence provides accurate recelver

thresholds and improved noise

Immunity

Muitiple GND pins minimize ground

bounce

« Glitch-free power up / power down
operation

.

DESCRIPTION

The 74F8962 and 74F8963 are octal bidi-
rectional latched transceivers and are in-
tended to provide the slectrical interface
to a high performance wired-OR bus. The
B port inverting drivers are low-capaci-
tance open collector with controlled ramp
and are designed to sink 100 mA from 2
volts. The B port receivers have a 150 mV
threshold region.

The Bportinterfaces to ‘Backplane Trans-
ceiver Logic’ (BTL). BTL features a re-
duced (1V) voltage swing for lower power

FAST 74F8962, 74F8963

Futurebus Transceivers

74F8962 9-Bit Latched Bidirectional Futurebus Transceiver, INV (OC)
74F8963 9-Bit Latched Bidirectional Futurebus Transceiver, NINV (OC)

TYPE TYPICAL PROPAGATION MAX SUPPLY CURRENT
DELAY (TOTAL)
| 74F8962 6.5ns 90mA
74F8963 5.5ns 90mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V10%; T, =0°C 10 +70°C
44-Pin Quad Flatpack" N74F8962Y, N74F8963Y
44-Pin PLCC N74F8962A, N74F8963A

NOTE 1: Flatpack package is not available at this time.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L. LOADVALUE
PINS DESCRIPTION mcrg/Loev HIGH/LOW
Al o Al N PNP latched inputs 1.0/0.033 20pA/20pA
B, - By Data inputs with threshold circuitry 5.0/0.167 | 100puA/100pA
OEAB, OEBA| Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
LEAB, [EBA Latch Enable inputs (active Low) 1.0//0.033 20puA/20pA
AO, - AO, 3-State outputs 150/40 3mA/24mA
Bo -B s Open Collector outputs 0OC*/166.7 OC*/100mA
NOTES:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

* OC = Open Collector

consumption and a series diode on the
drivers to reduce capacitive loading.

Incident wave switching TO 9 ohm is
guaranteed. The voltage swing is much
less for BTL, so is its receiver threshold
region, therefore noise margins are ex-
cellent.

BTL offers low power consumption, low
ground bounce, low EMI and crosstalk,

246

low capacitive loading, superior noise
margin and low propagation delays. This
results in a high bandwidth, reliable
backplane.

The 74F8962 and 74F8963 A ports have
TTL 3-State drivers and TTL receivers
with a latch function.

74F8963 is the non-inverting version of
74F8962.
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PIN CONFIGURATION FLATPACK and PLCC

74F8962

T el ) ] i

Aly AOz Aly ‘°:| AI‘GND AO‘ Alg AOSAIS AOG

TOP VIEW

LOGIC SYMBOL (IEEE/IEC)

74F8962

N
v

- | b
20 4

bk kLR LR

P
—

REREEEEERERTEILTLL POLY

VCC =Pin 1,23
GND = Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41

PIN CONFIGURATION FLATPACK AND PLCC LOGIC SYMBOL(IEEE/IEC)
74F8963 74F8963
GND B, GND B, GND B, GND B GND B GND
_ olBe] 7] ] Be] el ] ] 1] o] o]
8, 4] 28],
ano M1} E GND
5,42 bt e, 2 @2
Bk [3] 25) 5Eas 1—“!- 20 ::‘-WV‘-:
oEsa 44| 24] texs [y e
vee [1 23] vee Ii_". =N <3
Mo L2 2] 10, T —F =2
a0, [3] 21] ALy e = -2
Aly [4] E A0, :T—' = 32
a0, [5] [19] ar 13 + 30
1 7 7> N Lt
ano [¢] 18] ano Y £ 28
_<_E' = i
O T B e 1) BT e
Al AC, Aly AO, Al GND AO, Alg AO Alg AO Veg=Pin1.23
ToP iEW GND = Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41
PIN DESCRIPTION
SYMBOL PINS TYPE NAME AND FUNCTION
Al - Al 2,4,7,9,11,14, 16,19, 21 Input PNP latched inputs
Bﬂ - Ba 42, 40, 38, 36, 34, 32, 30, 28, 26 110 Data input / Open Collector outputs. High current drives.
OEAB 25 Input Output Enable input. Enables the B outputs when Low.
OEBA a4 Input Output Enable input. Enables the A outputs when Low.
LEAB 24 Input Latch Enable input. Enables the AB latches Low.
LEBA 43 Input Latch Enable input. Enables the BA latvches Low
AO, - AO, 3,5,8, 10, 13, 15, 17, 20, 22 Output | TTL 3-state outputs
GND 6, 12, 18, 27, 29, 31, 33, 35, 37, 39,41 | Ground Grounds
VCC 1,23 Power Positive supply voltages

April 18, 1990
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LOGIC DIAGRAM 74F8962
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LOGIC DIAGRAM 74F8963
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FUNCTION TABLE 74F8962

LATCH
INPUTS OUTPUTS
STATES MODE
Al | B |LEAB |LEBA |OEAB|OEBA| AB | BA | AO, | B,
H H L L H H H H z X
L L L L H H L L Z X B and AO disabled
X X H H H H . q | q | z X
H - L 3 L H H | aq | z L '
AO 3-state, transparent data from Al to B
L - L X L H Lt | o [ z [Hn
X H X L H L Q, H L X
B disabled, transparent data from B to AO
X L X L H Lo [t H X
X X H X L H | Q | Q | Z | @ | AO3state, latched data to B
X X X H H L Q | Q | Qq X B disabled, latched data to AO
X X H H L L Q, Q, Q, Q, Latched state to AO and B
H - L L L H L H L | Read back from Al to B to AO (both latches
L - L L L L L H L H** transparent)
H = High voltage level
L = Low voltage level
X = Don'care
— = Input not externally driven
Z = High Impedance (OFF) state
Q, = High or Low voltage level one setup time prior to the Low-to-High LTEXX transition
H** = Goes to level of pullup voltage.
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state.
FUNCTION TABLE 74F8963
LATCH
INPUTS OUTPUTS
STATES MODE
Al B"' LEAB |LEBA | OEAB | OEBA| AB BA AO, Bn
H H L L H H L L z
L L L L H H H H 4 X B and AO disabled
X X H H H H | @ | G z X
H - L X L H L ¢} z H
0 AO 3-state, transparent data from Al to B
L L X L H H Q, Z L
X H X L H L (o} L H X
_n B disabled, transparent data from B to AO
X L X L H L Q, H L X
X X H X L H g, | g z Q, | AO3-state, latched data to B
X X X H H L Q, | Q | q X B disabled, latched data to AO
X X H H L L Q, Q, Q, Q, Latched state to AO and B
H - L L L L L H | H" | Read back from Al to B to AO (both latches
L - L L L L H H L L transparent)
H = High voltage level
L = Low voltage level
X = Don'care
- = Input not externally driven
Z = High Impedance (OFF) state
Q, = High or Low voltage level one setup time prior to the Low-to-High LEXX transition
H* = Goes to level of pullup voltage.
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state.
April 18, 1990
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT

Vcc Supply voltage - 05t +7.0 \"
OEBA, OEAB, LEBA, LEAB 0510 +7.0

Vin Input voltage A A B B v

o~ Ag By Bg 0510455

N Input current -40 10 +5 mA

Vout Voltage applied to output in High output state -05to *Vcc Y]
AO(> - AO8 48

lout Current applied to output in Low output state Bo -8, 200 mA

T Operating free-air temperature range Oto +70 °C

Ts1g Storage temperature 65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER i N " UNIT
n om ax
vcc Supply voltage 4.5 5.0 55 Vv
. . ExceptB_ - B 20

V, High-level t voll 0 8

- igh-level input voltage 5,8, 163 Y
Vo Low-level input voltage ;:‘ieg; By -8By 10:7 \%
Ik Input clamp current -18 mA
Ton High-level output current AQ, - AO, -3 mA

AQ, - A, 24
! Low-leve! sutput current mA
oL hd Bo N Bs 100 mA
Ta Operating free-air temperature range 0 70 °C
April 18, 1990
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

umiTs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
| oH High level output current Bo - Ba vcc = MAX, VIL =MAX, V|H =MIN, VOH =21V 100 | pA
lorp Power-off output current | B, - By Ve =00V, V) =MAX, V| =MIN, Vg, =21V 100 | pA
" z
Vou High-level output voltage | AO, - AO4 Voo = MIN, V) = MAX, V| = MIN, | 5, = -3mA 25 Vee | V
4
AO0 - AC)a VCC = MIN, VIL= MAX, VIH = MIN, 'OL =24mA 05 \
VOL Low-level output voltage Bo i Bs VCC = MIN, VIL = MAX, VIH = MIN, ‘OL = 100mA 075 | 10 | 1.10 "
VCC = MIN, Vu. = MAX, le = MIN, lOL =4mA 04 \"
Vi Input clamp voltage Ve =MIN I =1 12 |V
OEAB,OEAB,
Input current at LEAB, [EBA, | Voo =MAX.V|=70V 100 | pA
I maximum input voltage A'o N A'a
B,-B, Voo = MAX, V =55V 1 mA
OEAB,OEAB,
. ' TEAB, LEBA, |Voo =MAX.V, =27V 20 | pA
I|H High-level input current A'o . A'a
B,-B, VCC=MAX, Vl=241V 100 | pA
OEAB,OEAB,
TEAB, [EBA, | Voo = MAX, V=05V 20 | pA
" Low-level input current Al - AL
B, - By VCC = MAX, V)= 0.3v -100 | pA
Off-state output current, _ -
lozn High-level voltage applied A0. - AO Vo = MAX. Vg =27V e
Off-state output current, 0""8 - ~ :
lozt | Lowdevel voltage applied Vo = MAX. Vo =05V 50 | wA
| shoncreut 78962 |0 a0 Vgc = MAX, B, = 1.3V,OEBA = 0.8V, OEB, =27V 0 veo | oa
‘0S| output current” | cgggy  |only Vo = MAX, B = 1.8V, OEBA = 0.8V, OEB =27V e
'ecn Vec = MAX 80 | 110 |mA
| Supply current (total, 1 105 | 145 | mA
cc poly (totah ceL Vg = MAX, V, = 0.5V
| ccz 80 110 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under ded operating conditions for the applicable type.

2. All typical values are at V.. = 5V, TA =25°C.

3. Not more than one ouwulcs%ould be shorted ata time. For testing los. the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intenal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |og tests should be performed last.

4. Due to test equipment limitations, actual test conditions are for VIH" .8V and VIL" 3V.
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AC ELECTRICAL CHARACTERISTICS FOR 74F8962

A PORT LIMITS
TA = +25°C TA =0°C to TA =0°C to
+70°C +70°C
SYMBOL, PARAMETER TEST CONDITION Ve =5V Vog =5V £10% | Voo =5V 5% |UNIT
CL = 50pF CL = 50pF CL = 50pF
R_=500Q R, = 5000 R, =5000
Min| Typ| Max | Min Max Min Max
toLH Propagation delay 50| 7.0/ 100 45 11.0 45 105
o, | B,toAO, Waveform 1.2 | 35| 55| 85 | 35 | 85 | 35 | 85 | "
t Propagation dela: 55| 70| 100]| 50 | 100 | 50 105
PLH y
o, | [EBA10AO_ Waveform 1,2 45| 65| 95 | 45 | 95 45 95 | "
t Qutput Enable time to High or Low 75| 95| 125 | 65 135 6.5 13.0
pzH | Qutput gl
toy | OEBAto AQ Wavelorm 36 | g5 | 105/ 130| 75 | 145 | 75 | 135 | ™
t Output Di i i 35| 55| 85 25 10.0 25 9.0
PHZ utput Disable time from High or Low
to; | OEBAtoAO_ Waveform 56 | 45| 65| 95 | 40 | 100 | 40 | 95 | "™
Skew between receivers in same
RSKEW package Waveform 4 15| 25 40 4.0 ns
B PORT LIMITS
T, = +25°C T,=0Cto T,=0°Cto
+70°C +70°C
Ve =5V Voo =5V 110% | Voo =5V 5%
CD= 30pF CD = 30pF CD = 30pF
SYMBOL PARAMETER TEST CONDITION R, =99 R, =90 R, =9Q UNIT
Min |Typ |Max | Min Max Min Max
t Propagation delay 35 |55 |85 3.0 9.0 3.0 9.0
PLH
oL | Al 0B Waveform 1.2 | 445 |60 |95 | 35 | 105 | 35 | 100 | "
Propagation dela 40 |60 |85 35 9.5 3.5 9.5
:p”' B y Waveform 1, 2 50 |70 (105 | 50 105 | 50 [105 | "
PHL 08,
t i " 35 |50 |80 | 30 85 30 | 80
PLH ut Enable/Disable time
o ABtoB_ Waveform 1 30 |40 |80 | 25 | 85 | 25 |85 | ™
tisi | Transition time, B port Test Circuit and 10 |12 [ 16 1.0 25 1.0 25
tae | 10% to 90%, 90%"to 10% Waveforms 10 |20 |25 | 10 | 35 | 10 |35 | "
Skew between drivers in same
'DSKEW | package Waveform 4 05 |20 30 30 ns
AC SETUP REQUIREMENTS FOR 74F8962
LIMITS
T, = +25°C T,=0Cto T, =0°Cto
+70°C +70°C
SYMBOL PARAMETER TEST CONDITION Ve =5V Vec =5V £10% | Voo =5V 5% |yNniT
CL = 50pF CL = 50pF CL = 50pF
R, = 5000 R, = 500Q R_=500Q
Min | Typ | Max | Min Max Min | Max
t.(H) | Set-up time 3.0 35 3.0
S
(L) | Al 10 TEAB Waveform 3 10 20 15 ns
(H) | Hold time 30 35 3.0
(L) |Al 10 [EAB Waveform 3 00 0.0 0.0 ns
t (H) | Set-up time 20 25 20
L) |B,wEBA Waveform 3 10 10 10 ns
(H) Hold time Wavet 3 30 35 3.0
E(L) B, to LEBA avelorm 15 20 20 ne
L LEAB or LEBA Pulse width, Low Waveform 3 45 45 45 ns
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AC ELECTRICAL CHARACTERISTICS FOR 74F8963
A PORT LIMITS
T, =+25°C T,=0Cto | T,=0Cto
+70°C +70°C
SYMBOL PARAMETER TEST CONDITION Voo =5V Voo =5V £10% | Voo =5V #5% | UNIT
C, = 50pF C, = 50pF C, = 50pF
R, = 5000 R, = 5000 RL =5000
Min| Typ | Max | Min Max Min Max
t Propagation delay 35| 55| 80 3.0 9.0 3.0 8.0
PLH
oy | B,toAO, Waveorm 1,2 | 25| 40| 70 | 20 | 75 | 20 | 75 | "™
Propagation delay 60| 75/100| 50 | 115 | 50 | 100
x::';{': TEBA to AO, Waveform 1,2 40| 55| 85| 35 | 90 | 35 | 85 | M
t t Enable time to High or Low 90 | 11.0| 140 8.5 155 8.5 14.5
Py SERY e ¢ Waveform 56 | 166| 120/ 150| 90 | 170 | 90 | 155 | "
t Qutput Disable time from High or Low 40| 60| 90 3.0 10.5 3.0 95
PHZ 9
% | OEBAw A Waveforn 56 | 55| 70| 100| 50 | 110 | 50 | 100 | "
taskEW ﬁ:::’a;:“”“" fecelvers in same Waveform 4 15| 20 40 40 | ns
B PORT LIMITS
T, =+25°C T,=0Cto | T,=0Cto
+70°C +70°C
VOC =5V VCC =5V +10% OC =5V 5%
Cp = 30pF Cp = 30pF Cp = 30pF
SYMBOL PARAMETER TEST CONDITION = R.=9Q R UNIT
R, =90 u Q
Min | Typ | Max Min Max Min Max
t Propagation delay 20 (40 | 65 1.5 7.0 20 7.0
PLH
t. | Al 10B_ Waveform 1,2 | 545 35 |65 | 15 | 65 | 20 | 65 | ™
t P ion dela 35 |50 {80 | 30 85 35 | 85
PLH ropagation y
topiL 108 Waveform 1.2 | 25 |40 |70 | 20 | 80 | 25 |80 | "
t i ; 35 |55 |80 | 25 85 25 | 80
PLH t Enable/Disable time
tory SER o B, Waveform 1 30 |50 |75 | 25 | 85 | 25 |80 | ™
triy | Transition time, 8, port Test Circuit and 10 (12 [ 16 10 25 10 | 25
10% to 90%, 90%to 10% Waveforms 10 |20 |25 | 10 35 10 |35 | ™
HL
Skew between drivers in same
tDSKEw package Waveform 4 05 | 20 3.0 3.0 ns
AC SETUP REQUIREMENTS FPR 74F8963
LIMITS
TA = +25°C TA =0°Cto TA =0°C to
+70°C +70°C
SYMBOL PARAMETER TEST CONDITION Vee =5V Vec =5V £10% | Voo =5V 5% |uNiT
C, = 50pF CL = 50pF CL = 50pF
RL = 500Q RL = 500Q RL =500Q
Min | Typ | Max | Min Max Min | Max
t(H) | Set-up time 40 45 40
§L)  |A 10 FAB Waveform 3 10 15 10 ns
(H) | Hold time 25 3.0 25
"‘;“-) Al to TEAB Waveform 3 0.0 0.0 0.0 ns
t (H) Set-up time 20 25 20
fL |8 w0 Waveform 3 00 10 0.0 ns
(H) | Hold time 25 3.0 30
E(L) B, to LEBA Waveform 3 10 15 10 "
(L) LEAB or TEBA Pulse width, Low Waveform 3 45 55 55 ns

April 18, 1990
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AC WAVEFORMS

Al B,
LEAB, LEBA

Alp, By
LEAB, LEBA

OEAB,
AOp, B, AOp, By
Waveform 1. Propagation Delay For Data Or Output Waveform 2. Propagation Delay For Data Or
Enable Or Latch Enable To Output Latch Enable To Output

Aln.an% Vu  Vu Vo Vu A0, B, Va

tdu () te(H) 1y (H) tskew |
A0, B, Vu

Waveform 4. Propagation delay skew
Waveform 3. Data Setup And Hold Times and output to output skew

TEAB, [EBA Vu

And LEAB/LEBA Pulse Widths

OEAB OEAB Vu Vu
tpzL tpz

AO, AO, Vm

VoL+0.3V
—
Waveform 6. 3-State Output Enable Time To Low Level
And Output Disable Time From Low Level

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted 1o change for predictable output performance.

Waveform 5. 3-State Output Enable Time To High Level
And Output Disable Time From High Level

TEST CIRCUIT AND WAVEFORMS

Vee
T L—o 7.0V
b tw | AMP (V)
buT oo Y 90%
NecATvE | v Y
c, 10% 10%
1t 1 1"T1 —p i e
Test Circuit For 3-State Outputs On A Port ™) @)
SWITCH POSITION e ftm e
90% 90% AMP (V)
TEST SWITCH POSITIVE v v
PULSE ~ -
t t closed
PLZ' 'PZL 10% 2 10%
All other open f tw 1 Lowv
Vee VM =15V
T v Input Pulse Definition
Vour fu
[XTRs INPUT PULSE REQUIREMENTS
FAMILY
_I_ Icn 74F | Amplitude | Low V [Rep. Rate tw e Yrhe
= = = = = A Port 3.0v 0.0V 1MHz 500ns | 2.5ns| 2.5ns
Test Circuit For Outputs On B Port
B Port 2.0V 1.0V 1MHz 500ns | 4.0ns| 4.0ns
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for CD = Load capacitance includes jig and probe capaci-
value. tance; see AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capaci- RU = Pull up resistor; see AC CHARACTERISTICS
tance; see AC CHARACTERISTICS for value. for value.
RT = Termination resistance should be equal to ZOUT of
pulse generators.

April 18, 1990
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Document No. 853-1157
ECN No. 97652
Date of issue September 15, 1989
Status Product Specification
FAST Products

FEATURES

Ideal for driving transmission
lines or backplanes. 160mA |

Ideal for applications with imped-
ance as low as 30Q

Guaranteed threshold voltages on
the incident wave while driving
line as low as 30Q2.

High impedance NPN base inputs
for reduced loading (20uA in High
and Low states)

- Ideal for applications which
require high output drive and
minimal bus loading

Octal Interface

'F30240 Inverting

‘'F30244 Non-Inverting
Open-Collector outputs sink
160mA

Muitiple side pins are used for V.
and GND to reduce lead induc-
tance ( Improves speed and nolse
immunity)

Available in 24-pin standard slim
DIP (300mil) plastic, SOL or
CERDIP packages

DESCRIPTION

The 74F30240/F30244 are high current
open collectors octal buffers composed
of eight inverters. The 'F30240 has in-
verting data paths and the ‘F30244 has
non-inverting paths. Each device has
eight inverters with two Output
Enables(OE,, GF,) each controlling four
outputs. Both drivers are designed to
deal with the low-impedance transmis-

FAST 74F30240,74F30244
30Q Line Drivers

'F30240 Octal 30Q Line Driver With Enable, Inverting

( Open Collector )

'F30244 Octal 30Q Line Driver With Enable, Non-inverting
( Open Collector )

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F30240 9.5ns 62.5mA
74F30244 10.5ns 69mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V410%; T, =0°C 10 470°C
24-Pin Cerdip (300 mil) N74F30240F, N74F30244F
24-Pin Plastic Slim DIP(300 mil)’ N74F30240N, N74F30244N
24-Pin Plastic 4F30240D, N74T-30244 - j
___J
NOTE:

1.Thermal mounting techniques are recommended.

2 oS5 OTThE Righ current sinking capabiity of these parts, the SO package shoud 1
only be used under the following conditions: a) 50% duty cycle AND b) 3/5 of remaining
50% driving < 100 mA (leaving the remaining 2/5 of the to drive < 160 mA) OR c) use 2 I
L:SO linear feet per minute forced air or other thermal mounting techniques.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION H’,:;ﬁ,ltgev ngfgxs

D, D, |Datainputs 1.0/0.033 20pA/20pA
——EEO- OE, |Output Enable inputs (active Low) 1.0/0.033 20pA/20pA

0,0, |Data outputs (OC) for 'F30240 0C/266.7 OC/160mA

Q,-Q; |Data outputs (OC) for 'F30244 0C/266.7 OC/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
OC = Open Collector

sion line effects found on printed circuit  achieve TTL switching voltages on the
boards when fast edge rates are used. incident wave.
The 160 mA IOL provides ample power to

256



Document No. 853-1200

ECN No. 99391

Date of issue April 18, 1990

Status Product Specification
FAST Products

FEATURES

» High impedance NPN base Iinputs
for reduced loading
Ideal for applications which require
high output drive and minimal bus
loading
« Octal bidirectional bus interface
» 'F30245 Non-Inverting
» 'F30640 Inverting
« Cholce of outputs:

Open collectors (B -B.) and

3-states(A-A,)
« Open-Collector outputs sink
160mA
160mA |, ideal for low-impedance
applleetﬁms and transmission line
effects with impedance as low as
30Q
3-state buffer outputs sink 24mA
Multiple side pins are used for V..
and GND to reduce lead Inductance
( improves speed and noise
immunity)
Available In 24-pin standard slim
DIP (300mil) plastic or CERDIP
packages
Flow through pinout structure
iaciiitaies PC board iayout

DESCRIPTION

The 74F30245/F30640 are high current
octal transceivers. The 'F30245 has non-
inverting data paths and the 'F30640 has
inverting paths. The B outputs are open

FAST 74F30245,74F30640

Transceivers

74F 30245 Octal 30Q Transceiver Non-Inverting
( Open Collector With Enable + 3-State )
74F30640 Octal 30Q Transcelver Inverting

( Open Collector With Enable + 3-State )

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F30245 5.5ns 90mA
74F30640 5.0ns 85mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5VE10%; T, =0°C10 470°C
24-Pin Cerdip (300 mil) N74F30245F, N74F30640F
24-Pin Plastic Slim DIP' N74F30245N, N74F30640N

NOTE:

1.Thermal mounting techniques are recommended.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCHIPTION HIGHILOW | HIGH/LOW
Ay A, |Datainputs 3.5/0.1167 70pA/70pA
By- B, Data inputs 1.0/1.0 20pA/0.6mA
OF Output enable input (active Low) 2.0/0.0667 40pA/40pA
TR Transmit/Receive input 2.0/0.0667 40pA/40pA
Ao- A, Data outputs (3-state) 150/40 3.0mA/24mA
BB, |Daw outputs (OC) 0C/266.7 | OC/160mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

OC = Open Collector

collector with 160mA |, while the A out-
puts are 3-state with 24mA |, .Both
transceivers are designed todeal withthe
low-impedance transmission line effects
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found on printed circuit boards when fast
edge rates are used. The 160 mA |
provides ample power to achieve
switching voltages on the incident wave.
if the power is removed from the device.
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PE CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

'F30245 | 'F30245 | 'F30245
N 8 N N N R B _§ § N § 8 X B &8 8§ § 8 § § § § § § & ¥ § § §F ¥ § § |
[24] Ao 17 Na W
23] A, 24 23 22 21 16 15 1413 i"‘“"’
e o t18tdtte I
21] 4, 1 -
Efm Ag Aj Ay Ay A A A A, lese]Or 2 Vet
E Voo 20 —¥m 2 ] | e
E Vee 17 —q oE 3 ] -
[17] o€ B, B, B, B; B, B, B, B, :4‘._ _‘_’ﬁ
E A ———]
- SRR T
123 4 9 1011 12 e, P
14] A 12 13
‘ Voe =Pin 18,19
TOP VIEW GND - Pin 6,6,7,8
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
K N R N % § &N § N 8 R &N _§ § § &R N ¥ ¥ § § § ¥ K N § N § § N N |
-----I --_---I-----. _———-.-----Bwa
[24] A, 7 - O
[z3] 4, 24 23 22 21 18 15 1413 u_ﬁ IEN1(BA)
E Ay 3EN2 (AB)
21 45 ‘ - r
= AR A AN A A, 1 r 2
[20] Tin N : e ] N
E] Vec 20 — TR 2 3 Q_.u
18] Voo 17 —q o€ 3 [‘.A 2
17 o8 B, B, B, B, B, B, B, B, ‘—I:z g_z;
16] A, ° I:z C’l 16
) A o A NN
123 4 9101112 AL ——
54 As 1 "":‘ t": 14
i Vo = Pin 18,19 2 2
TOP VIEW Gﬁ% =Pin 5.&.7,5 —]:2 g——
LOGIC DIAGRAM 'F30245
A A A A Ag A A
024 fm Fz 21 16 115 ‘14 [13
_ 20
TR —
7 L[S HS Lts
oF —
Vogepn 18,19 1 2 3 4 9 Lo In Lz
GND=pin 5, 6,7, 8 B, B, B, B, B, 8, B, B,
April 18, 1990
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Transceivers FAST 74F30245. 74F30640

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°C to +70°C
V°c=5v Vcc=SV11o%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
to " | Propagation delay 75 10.0 13.0 7.0 135
LH Waveform 1,2
b |A,t0 B, aveform 1. 30 45 75 | 25 8.0 ns
t Propagation delay 'F30245 20 35 65 15 70
PLH . X X . .
L |B o A Waveform 1,2 20 a5 6.0 15 65 ns
- . --l---l_--l---h---l--_
‘FL“ Propagation delay W 6.0 8.0 12.0 6.0 125 n |
A toB aveform 1,2 S
PHL |A o B, 1.0 20 50 1.0 55 |
" L & N &8 & _§ N & & § &R &N N N N B ]
- F30640
toy | Propagation delay Waveform 1.2 1.0 25 55 1.0 . ns
oL |Byo A, aveform 1, 10 20 5.0 1.0 55
Tty TPiomagaton S o TR T e T T T
PLH B_FPOgS B t:
th. JOEor TRt B n OulPUlsy Waveform 1.2 35 5 5 3.0 . ns A
t Output Enable t?me Waveform 3 2-5. = -4? - —7? =T _2 0- T TO— e
'z JOEor TR A_ n OutpUls ! Waveform 4 15 40 8.0 15 85 ns
t 'Out . - | |
PHZ put Disable time Waveform 3 15 35 6.5 1.0 75
iz IOEor TR0 A A outputs I \\. veform 4 10 35 65 1.0 70 ns

1. See Figure A for Open Collector information.

2. T/R propagation delays are guaranteed without testing.

AC WAVEFORMS

Waveform 1. Propagation Delay For Waveform 2. Propagation Delay For Inverting Output
Non-Inverting Output

OE
Vm VM
tpzL tpz
A Vu
n — Vors0.3V
W . 3-State Output Enable Time To High Level Waveform 4. 3-State Output Enable Time To Low
avefo;r:dso::‘-tp:temsalg: _ﬁ:‘ae F:or:“:ig: L;gd Level And Output Disable Time From Low Level

NOTE: For all waveforms, Vy=15V.
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FAST 74F50109

Document No. 853-1388
ECN No. 98499 i H
° Flip-Flop/Clock Driver

Date of issue January 8, 1990

Status Product Synchronizing Dual J-K Positive Edge-Triggered Flip-Flop

FAST Products With Metastable Immune Characteristics

FEATURES TYPE TYPICAL fM AX TYPICAL SUPPLY CURRENT

- Metastable Immune Characteris- (TOTAL)
tics 74F50109 150 MHz 22mA

« Propagation delay skew and
output to output skew guaranteed ORDERING INFORMATION
less than 1.5ns COMMERCIAL RANGE

PACKAGES .

+ High source current (I, = 15mA) = Vee = SV£10%; Ty = 0°C to +70°C
Ideal for clock driver applications 16-Pin Plastic DIP N74F50109N

» Plnout compatible with 74F109 16-Pin Plastic SO N74F50109D

« See 74F5074 for Synchronizing
Dual D-Type Flip-Fiop INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

» See 74F50728 for Synchronizing PINS DESCRIPTION ';g':_'gav ng:&rf
Cascaded D-Type Flip-Flop -

- See 74F50729 for Synchronizing Jor J inputs 100417 | 20uA/2504A
Dual D-Type Filp-Flop with Edge- Ky K inputs 100417 | 20uA/250pA
Triggered Set and Reset CP,, CP, Clock inputs (active rising edge) 1.0/0.033 20pA/20pA

Soe Spi Set inputs (active Low) 1.0/0.033 20uA/20pA

DESCRIPTION Ry Rpy Reset inputs (active Low) 1.0/0.033 20pA/20pA

The 74F50109 is a dual positive edge-trig- QO' Q, 50’ QI Data outputs 750/33 15mA/20mA

gered JK-type flip-flop featuring individual J, NOTE 1

K, Clock, Setand Reset inputs; also true and
complementary outputs.

Set (Sp,) and Reset (R, ) are asynchronous
active-Low inputs and operate independently
of the Clock (CP,) inputs.

The J and K are edge-triggered inputs which
control the state changes of the flip-flops as
described in the Function Table.

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

The J and K inputs must be stable just one
setup time prior to the Low-to-High transition
of the clock for guaranteed propagation de-
lays. The JK design allows operation as a D
flip-flop by tying J and K inputs together.

The 74F50109 is designed so that the outputs

can never display a metastable state due to
setup and hold time violations. If setup and
hold times are violated the propagation delays
may be extended beyond the specifications
but the outputs will not glitch or display a
metastable state. Typical metastability

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘ 214 3 13
Roo 6] v o I | (L l 2 1y | 6
Yo [15] R Jo J 4 Ko Ky Do
— 4+ —Jcp, 3 7
Ko 4] 91 5 —qdSp, N
AN
cp 3] % N [N
0 i3] % 12 —Jcp,
Spo 12] cr. 1 —qs
2] oo 15 —9 n: Q,Q, Q, Q }:- >
Qo 1] 5, 0 o ¥y Y4 L DB | 10
13
B 0] o, LT 1T o
_ Vo =pin 16 6 7 10 9 1B~y R N 9
GND 9] & GND=pin 8 e N
TOP VIEW
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parameters for the 74F50109 are: t = 135ps
and T =9.8 x 10%sec where 1 represents a
function of the rate at which a latch in a
metastable state resolves that condition and
T, represents a function of the measurement
of the propensity of a latch to enter a metas-
table state .

Metastable Immune Characteristics

Signetics uses the term 'metastable immune’
to describe characteristics of some of the
products in its FAST family. Specifically the
74F50XXX family presently consists of 4 prod-
ucts which display metastable immune char-
acteristics. This term means that the outputs
will not glitch or display an output anomaly

5"9":'0, D Q|—Trigger
Gene DUT Digital
Scope
ani%'f‘:lm —NCP T ——input

Fig. 1—Test Setup

under any circumstances including setup and
hold time violations. This claim is easily veri-
fied on the 74F5074. By running two inde-
pendent signal generators (see Fig. 1) at
nearly the same frequency (in this case 10
MHz clock and 10.02 MHz data) the
device-under-test can often be driveninto
ametastable state. If the Qoutput is then

used totrigger a digital scope set to infinite
persistence the Q output will build a waveform.
An experiment was run by continuously oper-
ating the devices in the region where metasta-
bility will occur.

When the device-under-test is a 74F74 (which
was not designed with metastable immune
characteristics) the waveform will appear as in
Fig. 2.

Fig. 2 shows clearly that the Q output can vary
in time with respect to the Q trigger point. This
also implies that the Q or 59 output wave-
shapes may be distorted. This can be verified
on an analog scope with a charge plate CRT.
Perhaps of even greater interest are the dots
running along the 3.5 voltline in the upper right

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS

|

Volts 2

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated

3 )
: \
Volts
1
A\
\\_
0 4%

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated

January 8, 1990
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hand quadrant. These show that the Q output
did not change state even though the Q output
glitched to atleast 1.5 volts, the trigger point of
the scope.

When the device-under-test is a metastable
immune part, such as the 74F5074, the wave-
form will appear as in Fig. 3. The 74F5074 Q
output will not vary with respect to the Q trigger
point even when the part is driven into a
metastable state. Any tendency towards inter-
nal metastability is resolved by Signetics pat-
ented circuitry. If a metastable event occurs
within the flop the only outward manifestation
of the event will be an increased Clock-to-Q/Q
propagation delay. This propagation delay is,
of course, a function of the metastability char-

acteristics of the part defined by t and T

The metastability characteristics of the
74F5074 and related part types represent
state-of-the art in TTL technology.

After determining the T and tof the flop , cal-
culating the mean time between failures
(MTBF) is simple. Suppose a designer wants
to use the 74F50109 for synchronizing asyn-
chronous data that is arriving at 10MHz (as
measured by a frequency counter), has a
clock frequency of 50MHz , and has decided
that he would like to sample the output of the
74F50109 nanoseconds after the clock edge.

MEAN TIME BETWEEN FAILURES (MTBF) versus t'

10 10® 10" 102
4 14
102 / / / / 1‘:)15-f f
10,000 years 10 ,/ / / / !
MTBE 10|o/ / l/ /
in . 100 years 100 ,/ / //
seconds
100 / // ///
wevr VT ]]
10
108 /, l//
one week 4 / /‘/
7 8 9 10

t' in nanoseconds

Fig. 4 MTBF versus t' for 74F50109 att = 135ps and T°=9.8x 10% sec

Typical values for and T, at various Vs and Temperatures

0°C 25°C 70°C
T T° 1 T° T To
55V |125ps | 1.0x10%sec | 138ps | 5.4x10%sec | 160 ps 1.7 x 10%sec
50V | 115ps | 1.3x 100 sec | 135 ps 9.8x 10%sec | 167 ps 3.9 x 104 sec
45V | 115ps | 3.4x10"%sec | 132ps | 5.1x108sec | 175 ps 7.3 x 10*sec
January 8, 1990 262

He simply plugs his number into the equation
below:

th
MTBF = 9/ T f

In this formula, ., is the frequency of the clock,
f, is the average input event frequency, and t
is the time after the clock pulse that the output
is sampled (t'>h, h being the normal propaga-
tion delay). In this situation the f, will be twice

the data frequency or 20MHz because input
events consist of both low and high data tran-

sitions. Multiplying fl by f. gives an answer of
105 Hz2. From Fig. 4 itis clear that the MTBF
is greater than 10'% seconds. Using the above
formula the actual MTBF is 1.51 x 10'° sec-
onds or about 480 years.
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LOGIC DIAGRAM

Y

G, —<J4( i______________X
|n
U

>0

P
- 313
Kn ——o
J n 2,14
cp 412
5,11
IDn
- 1,15
Ron
Vcc-pims
GND =pin 8
FUNCTION TABLE
INPUTS OUTPUTS
= = = OPERATING MODE
§Dn RDn CPn Jn Kn on on
L H X X X H L Asynchronous Set
H L X X X L H Asynchronous Reset
L L X X X H H Undetermined (Note)
H H T h ! q q Toggle
H H T 1 | L H Load "0" (Reset)
H H 1) h h H L Load "1" (Set)
H T [ h q q Hold "no change"

H = High voltage level

h = High voltage level one setup time prior to Low-to-High clock transition

L = Low voltage level

| = Low voltage level one setup time prior to Low-to-High clock transition

q = Lower case indicate the state of the referenced output prior to the Low-to-High clock transition

X = Don't care

T = Low-to-High clock transition
Note = Both outputs will be High if both S, and Ry, go Low simultaneously.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the devicUnles
otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 051t +7.0 \"
Vin Input voltage 0510 +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05t -o»Vcc Vv
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range Oto +70 °C
Ts1a Storage temperature -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 Vv
Viu High-level input voltage 20 \
Vi Low-level input voltage 08 A
I Input clamp current -18 mA
Vect10% -12 mA
lon High-level output current
Vccis% -18 mA
lo, Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

umITs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
+10%V .
Ve =MIN. lop =12mA MVec | 29 M
Vou High-level output voltage x, = m’f 5%V | 27 | 34 v
H=

'OH =15mA :tS%Vcc 20 A
Vec = MIN, +10%Vo 030 | 050| V

Vou Low-level output voltage V) = MAX, loL =MAX
V., =MIN 5%V, 030 | 050| V

H CcC
VIK Input clamp voltage Vcc = MIN, I| = IIK 073| 12| V
Il Input current at maximum input voltage Vcc =MAX, VI =70V 0.1 [ mA
'IH High-level input current Vcc =MAX, VI =27V 20 | pA
! Lowlevel it currant | o i M
ow-level input curren — V.. =MAX, V, = 0.5V
iL cc i}

CP.. Sp, ﬁDn 20 | pA
Ios Short circuit output current® VCC =MAX -60 -150 | mA
lee Supply current® (total) Vg =MAX 22 32 | mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at V.. = 5V, TA = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last.

4. Measure ‘CC with the clock input grounded and all outputs open, then with Q and Q outputs High in turn.
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AC ELECTRICAL CHARACTERISTICS

UMITS
Ta= +25°C T,=0Cto+70°C
Vec=5Y V. =5V110%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF OSL = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
fmax Maximum dock frequency Waveform 1 130 150 85 MHz
t Propagation delay 20 3.8 6.0 2.0 6.5
PLH
tor CP, 10Q, or G, Waveform 1 20 38 6.0 20 65 ns
t Propagation delay 35 55 8.0 3.0 8.5
PLH = Waveform 2 ns
torL Sy Rpn 10Q,0r Q) 35 55 8.0 30 85
tog Propagation delay Skew'3 Waveform 4 10 1.0 ns
tos Output to output Skew?3 Waveform 4 1.5 15 ns
NOTE:
1.1 LH actual - toHL actual | for any output.
2. |t actual - ) actual | for any output compared to any other output where N and M are either LHor HL.
3. Skew times are valid only under same test conditions (temperature, VCC' loading, etc.,).
AC SETUP REQUIREMENTS
LUMITS
Ty =+25°C T, =0°Cto +70°C
V°c=5V V°c=5V:t10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF cL =50pF UNIT
RL = 500Q R,_=500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 15 20
th | 9K wCP_ Waveform 1 15 2.0 "
t,(H) Hold time, High or Low 1.0 1.5
L) K CP Waveform 1 10 15 ns
(H) CP_ Pulse width, 3.0 35
t(L) Hig?\ or Low Waveform 1 40 50 ns
t,(L) Sp, of Ry, Pulse width, Low Waveform 2 38 4.0 ns
t Recovery time
REC Waveform 3 3.0 35 ns
Sp, o on ©© CP,
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AC WAVEFORMS

InKn Vu Vu Son ‘T"\\"‘t"“)"’)‘l Vu
“tg(L) tthil) “tg(H) [ tp(H)

o1 fgax — |

CP, o
n Aty (H)— —ty (L)—

Waveform 2.
Propagation Delay for set and reset to output,
set and reset puise width

Waveform 1. Propagation Delay For data to output, data
setup time and hold times, and clock width —_

i Vu

Spn or Rp, Vi _ tprs
“ thec QPO. Vu

( NOTE: " | " of top waveform is equal to | ~ of bottom waveform )
CcPp Vu
Waveform 3. Gn: Qn Yu
Recovery time for set or reset to clock ¢
os
a||- Qn % L]
Waveform 4.

Propagation delay skew and output to output skew
NOTE: For all waveforms, VM =1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

AMP (V)

t d
90% w 0%
Vee NEGATIVE | X v, Va
uLse 10% 10%
[ o

- I"‘vm.(') _‘l L_‘n.n“)

Vin Vour
PULSE puT m l’—‘vuc(‘) |'_'““"”
GENERATOR -U. —E r—y AMP (V)
Rr —L c, R. pose: Az " Vu
= = = = :l: = A , tw \ 1% ov
V=18V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
ZL = toa: resisk?r; see AC' (:ARACTdERleTICS for value. Amplitude | Rep.Rate tw Y Y
= Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 74F sov MHz | 500ns | 2.5ns | 2.5ns

7

Termination resistance should be equal to ZOUT of
pulse generators.
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Document No. | 853-1389

ECN No. 99144

Date of issue March 19, 1990

Status Product Specification
FAST Products

FEATURES

« Metastable Immune Characteris-

tics
« Propagation delay skew and
output to output skew less than
1.5ns
See 74F5074 for Synchronizing
Dual D-Type Flip-Flop
See 74F50109 for Synchronizing
Dual J-K Positive Edge-Triggered
Flip-Flop
See 74F50729 for Synchronizing
Dual D-Type Flip-Flop with Edge-
Triggered Set and Resat

DESCRIPTION

The 74F50728 is a cascaded dual positive
edge-triggered D-type flip-flop featuring indi-
vidual Data, Clock, Setand Resetinputs; also
true and complementary outputs.

Set (S,,) and Reset (R,,,) are asynchronous
active-Low inputs and operate independently
of the Clock (CP,) input. They set and reset
both flip-flops of a cascaded pair simultane-
ously. Data must be stable just one setup time
prior to the Low-to-High transition of the clock
for guaranteed propagation delays.

Clock triggering occurs at a voltage level and
is not directly related to the transition time of
the positive-going pulse. Following the hold
time interval, data at the D input may be
changed without affecting the levels of the
output. Data entering the 'F50728 requires two
clock cycles to arrive at the outputs. The
'F50728 is designed so that the outputs can
never display a metastable state due to setup
and hold time violations. If setup and hold
times are violated the propagation delays may
be extended beyond the specifications but the
outputs will not glitch or display a metastable
state. Typical metastability parameters for the
74F50728 are: 1= 135ps and T, =9.8x10%sec
where t represents a function of the rate at
which a latch in a metastable state resolves
that condition and T, represents a function of
the measurement of the propensity of a latch
to enter a metastable state .

/4F50728
Flip-Flop

Synchronizing Cascaded Dual D-Type Flip-Flop
With Metastable Inmune Characteristics

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F50728 145 MHz 23mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V410%; T, = 0°C to +70°C
14-Pin Plastic DIP N74F50728N
14-Pin Plastic SO N74F50728D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOAD VALUE
PINS DESCRIPTION HIGFI-(I/LO&I HIGH/LOW
D, D, Data inputs 1.0/0.417 20pA/250pA
CPu, CP, Clock inputs (active rising edge) | 1.0/0.033 20pA/20pA
S, Sy, Set inputs (active Low) 1.0/0.033 20pA/20pA
Roe Roy Reset inputs (active Low) 1.0/0.033 20pA/20pA
Q,Q, 9,9 Data outputs 50/33 1mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

Synchronizing Solutions

Synchronizing incoming signals to a system
clock has proven to be costly, either in terms of
time delays or hardware. The reason for this
is thatin order to synchronize the signals a flip-
flop must be used to ‘capture’ the incoming
signal. While this is perhaps the only way to
synchronize a signal, to this point, there have
been problems with this method. Whenever
the flop’s setup or hold times are violated the
fiop can enter a metastable state causing the
outputs in turn to glitch, oscillate, enter an
intermediate state or change state in some
abnormal fashion. Any of these conditions
could be responsible for causing a system
crash. To minimize this risk, flip-flops are often
cascaded so that the input signal is captured
on the first clock pulse and released on the
second clock pulse (see Fig. 1). This gives the
first flop about one clock period minus the flop
delay and minus the second flop's clock-to-Q
setup time to resolve any metastable condi-
tion. This method greatly reduces the proba-
bility of the outputs of the synchronizing device
displaying an abnormal state butthe tradeoffis
that one clock cycle is lost to synchronize the
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incoming data and two separate flip-flops are
required to produce the cascaded flop circuit.
In order to assist the designer of synchronizing
circuits, Signetics is offering the 74F50728.
The 74F50728 consists of two pair of cas-
caded D-type flip-flops with metastable-im-
mune features and is pin compatible with the
74F74. Because the flops are cascaded on a
single part the metastability characteristics
are greatly improved over using two separate
fiops that are cascaded. The pin compatibility
with the 74F 74 allows for plug-in retrofitting of
previously designed systems.

Because the probability of failure of the
74F50728 is so remote, the metastability
characteristics of the part were empirically
determined based on the characteristics of its
sister part, the 74F5074. The table below
shows the 74F5074 metastability characteris-
tics.

Having determined the T and t of the flop,
calculating the mean time between failures
(MTBF) for the 74F50728 is simple. It is,
however, somewhat different than calculating
MTBF for a typical part because data requires
two clock pulses to transit from the input to the
output. Also, in this case a failure is consid-
ered any delay of the output beyond the nor-
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Flip-Flop 74F50728
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 12
Rpo (1] [14] Vee [ 1 Ands 5
- Dy o, 3 | >c1
0 [2] 13] Rp1 3 —] cpy 2 6
—qs —j10 NN
%[5 ) o, g B N
S CP. — cp,
= o e b wsf3 :
Qo [5] 10] Sp1 8 7] " 9y0,0,9, n Ke [
8o [€] 9] o LT T 2| 8
. s 6 9 8 20 P
GND [7] 8] o Ve =pin 14 I
GND =pin 7
TOP VIEW

mal propagation delay. Suppose a designer
wants to use the flop for synchronizing asyn-
chronous data arriving at 10 MHz (as meas-
ured by a frequency counter) and is using a
clock frequency of 50 MHz. He simply plugs
his numbers into the equation below.

MTBF = "9/ T f 1,

In this formula f; is the frequency of the clock,
f, is the average input event frequency, and t'
is the period of the clock input (20 nanos-
econds). In this situation the f, will be twice the

data frequency or 20 MHz because input

events consist of both low and high data tran-
sitions. From Fig. 2 itis clear that the MTBF
is greater than 10%' seconds. Using the above

formula the actual MTBF is 2.23x10%2 sec-
onds or about 7x10* years.

Typlcal values for = and T, at various Vs and Temperatures

O Lt
Data Q outpot 0°C 25°C 70°C
D a D Q—
T To 1 T° T T.
Clock bee o o glAouput | | 55V|125ps | 10x10%sec | 138ps | 54x10%ec | 160ps |  1.7x 10%sec
50V | 115ps | 1.3x10"sec | 135ps | 9.8x 10%ec | 167ps 3.9 x 10%sec
Fig. 1 45V | 115ps | 34x10"%ec | 132ps | 5.1x10%ec | 175ps | 7.3x 10%ec
Mean Time Between Fallures versus Data Frequency at various Clock Frequency
Voo =5V 74F50728
10§ T, =25°C T =135ps
T, =9.8x10° sec
108 =
e ———————
CLOCK=40MHz
10%°
Mean Time — I
. —
Between Failures 194 SOMHz |
(seconds) |
S t—————+60MHz
10% ! ——
T+ 70MHz
—_— i
10 80MHz

1 Billion years>

- i
T+ 100MHz

1010 T —— | |
1000 _—_4
1K 100K 10M
Fig. 2 Data Frequency (Hz)
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LOGIC DIAGRAM

Ty 410 .

2,12
o, D Q D al22a,
-] 6.8
> cp >CF Qjo—3g,
cp, 3N
- 1,13
Ron
Vcc-pinu
GND =pin7

FUNCTION TABLE(Note**)

INPUTS AeaTer | OUTPUTS
— — OPERATING MODE
sDn ﬁDn CPn Dn Q <:n on
L H X X H H L | Asynchronous Set
H L X X L L H | Asynchronous Reset
L L X X X H H | Undetermined*
H H T h h H L |Load"1"
H H T ] | L | H |Load"0"
H H L X NC NC | NC |Hold
H = High voltage level

h = High voltage level one setup time prior to Low-to-High clock transition

L = Low voltage level

| = Low voltage level one setup time prior to Low-to-High clock transition

NC =No change from the previous setup

X = Don't care

* = This setup is unstable and will change when either Set or Reset return to the High level.

T = Low-to-High clock transition

** = Data entering the flop requires two clock cycles 1o arrive at the output (See Logic Diagram).

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VCC Supply voltage 0510 +7.0 \
Vin Input voltage 0.5t +7.0 \"
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 051 +Vee \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range Oto +70 °C
Tsta Storage temperature -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vcc Supply voltage 45 50 55 \'
Vi High-level input voltage 20 v
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -1 mA
IOL Low-level output current 20 mA
Ta Operating free-air temperature range [0} 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LUMITS
SYMBOL PARAMETER TEST CONDITIONS' UNI
Min | Typ? | Max T
‘ V.. =MIN, +10%V, 25 v
Vou High-level output voltage VoS max, lops = MAX °Yce
VIH = MIN 5 /oVcc 27 3.4 v
V.~ = MIN, i10%Vcc 0.30 | 0.50 \
VOL Low-level output voltage VIL = MAX, IOL ~MAX
= \")
Vip=MIN +5%Vee 030 | 050 | V
VIK Input clamp voltage Vcc = MIN, ll = IIK 0.73 | -1.2 v
I Input current at maximum input voltage Vcc = MAX, V=70V 100 | pA
" High-level input current Voo = MAX, V =27V 20 MA
' Low-level On Ve = MAX, V, = 0.5V 250 | wA
L ow-level input current ———=——=—1 cc = ,V, =0.
CP,.Sp Py ! 20 | pA
Ios Short-circuit output current 3 Vcc = MAX -60 -150 | mA
lcc Supply current? (total) Vcc = MAX 23 34 mA

S
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

. All typical values are at Vi, = 5V, T, = 25°C.
. Not more than one outputc?l

wnN

should be shorted ata time. For testing | ¢, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
0s

order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lpg tests should be performed last.

s
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C T, =0°C to +70°C
V°c=5v occ=$Vi1096
SYMBOL PARAMETER TEST CONDITION CL = 50pF cL =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
fMAX Maximum clock frequency Waveform 1 100 145 85 MHz
! Propagation delay 20 38 6.0 1.5 65
PLH :
TorL CP, Q orQ, Waveform 1 20 38 60 20 | 65 ns
‘PLH Propagation delay Waveform 2 35 5.0 8.0 3.0 9.0 ne
tonL . g; 0Q orQ, 35 5.0 8.0 30 85
tps Propagation delay Skew'3 Waveform 4 1.0 1.0 ns
‘OS Output to output Skew?3 Waveform 4 1.5 15 ns
NOTE:
1.1 tPLHacluai - IPHLacma! | for any one output.
2. |ty actual - om actual | for any output compared to any other output where N and M are either LH or HL.
3. Skew times are valid only under same test conditions (temperature, Vcc. loading, etc.,).
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°Cto +70°C
V..=5V Vec =5V 10%
SYMBOL PARAMETER TEST CONDITION cL =50pF °|. =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 15 20
t:(L) D, o CP, Waveform 1 15 20 ns
lh(H) Hold time, High or Low 10 15
th(L) D, to CP, Waveform 1 10 15 ns
'w(H) CP Pulse width, 30 35
VL) High or Low Waveform 1 40 5.0 ns
t (L) S, or Ry, Pulse width, Low Waveform 2 40 40 ns
trec gecova time Waveform 3 35 35 ns
on ©F Rpy, to CP,
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Flip-Flop 74F50728
AC WAVEFORMS
Ky Va Va Spn mv—'w(L)—*;FV.
“tg(L) ¢ th(L) “t g(H) 1 th(H)

1 tgax —

cp
" Kty (H)— K tw (L) — F

Waveform 2.
Propagation Delay for set and reset to output,
set and reset puise width
Waveform 1. Propagation Delay For data to output, data
setup time and holid times, and clock width —_
Q, Q, Vu

Spn or Rp, Vu tps
* tRec Q,q Vi

( NOTE: " | ™ of top waveform Is equal to * | " of bottom waveform )

cP, Vu -
Waveform 3. On: @n Yu
Recovery time for set or reset to clock N
os
all- Qn %H

Waveform 4.
Propagation delay skew and output to output skew

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

AMP (V)

1 'l
20% w 90%
Vee NEGATIVE | N v, Va
puLse 10% 10%
T ov

— I’"'mt(‘.) —4 I’"nx(‘)

v v,
PULSE A N = trn) |'- talty
GENERATOR pur o o AP (V)
Ry J_ c, Ry PoLeE Vu Vu
- = - = J:: = s % f tw 1 s ov
VM = 1.5V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
P UIREMENTS
DEFINITIONS FAMILY INPUT PULSE REQ
RL = Load resistor, see AC CHARACTERISTICS for value. Ampiitude | Rep.Rate tw | Y | YHe
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 74F sov MHz | 500ns| 25ns | 25ns

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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Document No. 853-1390
ECN No. 98904
Date of issue February 23, 1980
Status Product
FAST Products
FEATURES

Metastable Immune Characteris-
tics

Propagation delay skew and
output to output skew guaranteed
less than 1.5ns

High source current (I, = 15mA)
Ideal for clock driver applications
- See 74F5074 for Synchronizing
Dual D-Type Flip-Flop

See 74F50109 for Synchronizing
Dual J-K Positive Edge-Triggered
Flip-Flop

See 74F50728 for Synchronizing
Cascaded Dual D-Type Flip-Flop

DESCRIPTION

The 74F50729 is a dual positive edge-trig-
gered D-type flip-flop featuring individual
Data, Clock, Set and Reset inputs; also true
and complementary outputs.

Set (SD") and Reset (R, ) are asynchronous
positive-edge triggered inputs and operate in-
dependently of the Clock (CP n) input. Data
must be stable just one setup time prior to the
Low-to-High transition of the clock for guaran-
teed propagation delays.

Clock triggering occurs at a voltage level and
is not directly related to the transition time of
the positive-going pulse. Following the hold
time interval, data at the Dn input may be

FAST 74F50729

Flip-Flop/Clock Driver

Synchronizing Dual D-Type Flip-Flop With-EdgeTriggered Set And
Reset And Metastable Immune Characteristics

TYPICAL f TYPICAL SUPPLY CURRENT

TYPE MAX (TOTAL)
74F50729 120 MHz 19mA

ORDERING INFORMATION
COMMERCIAL  RANGE
PACKAGES Voo = 5VH10%; T, = 0°C to +70°C

14-Pin Plastic DIP N74F50729N
14-Pin Plastic SO N74F50729D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW

D,. D, Data inputs 1.0/0.417 20pA/250pA
CP,, CP, Clock inputs (active rising edge) 1.0/0.033 20pA/20pA
Soor Spi Set inputs (active rising edge) 1.0/0.033 20uA/20pA
Roor Rpy Reset inputs (active rising edge) 1.0/0.033 20uA/20pA
Q, Q, Q,Q, Data outputs 750/33 15mA/20mA

NOTE:
One (1.0) FAST Unit Load is defined as: 20pA in the Hi

changed without affecting the levels of the
output.

The 74F50729 is designed so that the outputs
can never display a metastable state due to
setup and hold time violations. If setup and
hold times are violated the propagation delays
may be extended beyond the specifications
but the outputs will not glitch or display a
metastable state. Typical metastability para-

gh state and 0.6mA in the Low state.

meters for the 74F50729 are: T = 135ps and
Tos 9.8 x10%sec where t represents a func-
tion of the rate at which a latch in a metastable
state resolves that condition and T repre-
sents a function of the measurement of the
propensity of a latch to enter a metastable
state .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 12
Rpo[ 1]} 14] Ve | s | 5
Do [2] 13] Rpy o P b
3 —]cpg 2
S E 12] D, s —Isp, L NLE
SDE E CPq T1Roo R
o, [£] [10] spq :;__— ::“ 10 Is 9
Go[€] 9] q 1B —1Rpq 0,9, 0, 0, T b2
GND [7] 8] q, 2 1 N 8
Vee =pin 14 l T l 13 R
TOP VIEW GND-pin7 5 8 °°8 —
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Metastable Immune Characteristics

Signetics uses the term ‘metastable immune’
to describe characteristics of some of the
products in its FAST family. Specifically the
74F50XXX family presently consists of 4 prod-
ucts which display metastable immune char-
acteristics. This term means that the outputs
will not glitch or display an output anomaly
under any circumstances including setup and
hold time violations. This claim is easily veri-

Signal i
(hr?ar:alor o a TWDgieg(i 1al
DUT Scope

Signal }__ cP a0 Input
Generator "

Fig. 1—Test Set up

fied on the 74F5074. By running two inde-
pendent signal generators (see Fig. 1) at
nearly the same frequency (in this case 10
MHz clock and 10.02 MHz data) the device-
under-test can often be driven into a
metastable state. If the Q output is then
usedtotrigger adigital scope setto infinite
persistence the Q output will build a waveform.
An experiment was run by continuously oper-
ating the devices in the region where metasta-
bility will occur.

When the device-under-test is a 74F74 (which
was not designed with metastable immune
characteristics) the waveform will appear as in
Fig. 2. _

Fig. 2 shows clearly that the Q output can vary
in time with respect to the Q traigger point. This
also implies that the Q or output wave-

shapes may be distorted. This can be verified
on an analog scope with a charge plate CRT.
Perhaps of even greater interest are the dots
running along the 3.5 voltline in the upper right
hand quadrant. These show that the Q output
did not change state even though the Q output
glitched to atleast 1.5 volts, the trigger point of
the scope.

When the device-under-test is a metastable
immune part, such as the 74F5074, the wave-
form will appear as in Fig. 3. The 74F5074 Q
output will not vary with respect to the Q trigger
point even when the part is driven into a
metastable state. Any tendency towards inter-
nal metastability is resolved by Signetics pat-
ented circuitry. If a metastable event occurs
within the flop the only outward manifestation
of the event will be an increased Clock-to-Q/Q
propagation delay. This propagation delay is,

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS

7
2

Volts 2

=

o A%
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated

s N
: \
\
. \\¥
: —=

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated
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of course, a function of the metastability char-
acteristics of the part defined by t and T.

The metastability characteristics of the
74F5074 and related part types represent
state-of-the art in TTL technology.

After determining the T  and < of the flop, cal-
culating the mean time between failures
(MTBF) is simple. Suppose a designer wants
to use the F50729 for synchronizing asynchro-
nous data that is arriving at 10MHz (as meas-

ured by a frequency counter), has a clock fre-
quency of 50MHz , and has decided that he
would like to sample the output of the F50729
10 nanoseconds after the clock edge.

He simply plugs his numbers into the equation
below:

tht)
MTBF = e ("D T fh

In this formula, f, is the frequency of the clock,
f, is the average input event frequency, and t'

MEAN TIME BETWEEN FAILURES (MTBF) versus t'

108 108 100 10%2
LV o
10'2 15
/ / / 107=1, f|
10,000 years ., /
4
1010 / V.
MTBF 4 /
in 100 years / /
seconds g 4 / / 4
10* / A /
one year / / //
10 4 //
108 / A
v
y.
7 8 9 10
t' in nanoseconds
Fig. 4 MTBF versus t' for 74F50729 att = 135ps and T°=9.8x 108 sec

Typlcal values for « and T, at various Vs and Temperatures

0°C 25°C 70°C

T T, T To 1 T,
55V |125ps | 1.0x10%sec | 138ps | 5.4x10°sec | 160 ps 1.7 x 10°sec
50V | 115ps | 1.3x100sec | 135ps | 9.8x10%ec | 167ps 39 x 10% sec
45V | 115ps | 3.4x10"3sec | 132ps | 5.1x10%sec | 175 ps 7.3 x 10%sec
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is the time after the clock pulse that the output
is sampled ( t'>h, h being the normal propaga-
tion delay). In this situation the f, will be twice

the data frequency or 20MHz because input
events consist of both low and high data tran-

sitions. Multiplying fl by f., gives an answer of
10'5 Hz2. From Fig. 4 itis clear that the MTBF
is greater than 10'% seconds. Using the above
formula the actual MTBF is 1.51 x 10'° sec-
onds or about 480 years.
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LOGIC DIAGRAM

Spp 410
R 113
on ]
3,1
CPn
2,12
Dn
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
S, |Ry |cCP D Q [+]
T 1 X X H L Asynchronous Set
by ) X X L H Asynchronous Reset
3 T T h H L Load "1*
1 k) T | L H Load 0"
T 7 ? X NC NC Hold

H = High voliage level
h = High voltage level one setup time prior to Low-to-High clock transition
L = Low voltage level
| = Low voltage level one setup time prior to Low-to-High clock transition
X = Don't care

T = Low-to-High transition

NC =No change from the previous setup
T = Not Low-to-High  transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.

Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voc Supply voltage 0510 +7.0 v
Vin Input voltage 0.5t +7.0 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 05t ’VOC "
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range Oto +70 °C
Ts16 Storage temperature -65 to +150 °C
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vcc Supply voltage 45 5.0 55
Vi High-level input voltage 20 \"
Vi Low-level input voltage 0.8 \
I Input clamp current -18 mA

VCC:H 0% -12 mA
lon High-level output current

Vects% -15 mA
lo Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

UmMITS
SYMBOL AMETER TEST CONDITIONS' I
PAR E Min Typ2 Max UNIT
+10%V,
‘ Vec=MIN. |y =-12mA cc |25 v
VOH High-leve!l output voltage x' = m':( -_ts%vcc 27 34 \"
H= s = -15mA
OH :tS%VCC 20 "
Van = MIN, +10%

Vou Low-level output voltage VICiC= MAX, o, =MAX £10%Vee 0.30 050 | V
Vi =MN 5%V 0.30 | 0.50 \"
VIK Input clamp voltage Vcc =MIN, |, = l”( 073 | -1.2 \
4 Input current at maximum input voltage Vcc =MAX, V| = 7.0V 100 | pA
IiH High-level input current VCC = MAX, Vi =27V 20 uA
) . D, -250 | pA

L Low-level input current Vcc = MAX, VI =05V
cF‘n‘sDn‘ F‘Dn 20 HA

. 3
Ios Short-circuit output current Vcc = MAX -60 -150 | mA
lec Supply current® (total) Veo = MAX 19 27 | mA
NOTES:

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

. All typical values are at V.~ = 5V, TA =25°C.

. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, |os tests should be performed last.
Measure 'CC with the ciock input grounded and all outputs open, then with Q and Q outputs High in turn.

[ANN]

>
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°C to +70°C
V..=5V Vcc =5V 110%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF °|. = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
'MAx Maximum clock frequency Waveform 1 105 120 85 MHz
oLk Propagation delay 2.0 39 6.0 1.5 6.5
tonL CP, Qo Q, Wavelorm 1 20 39 60 20 | 65 ns
t Propagation delay 20 4.0 6.5 15 75
PLH Waveform 2 ns
tonL Spn Ron 1©0Q,0r G, 30 5.0 75 20 80
tps Propagation delay Skew'? Waveform 4 1.0 1.0 ns
tos Output to output Skew?? Waveform 4 1.5 1.5 ns
NOTE:
1.1 ton actual - oL actual | for any output.
2. actual - M actual | for any output compared to any other output where N and M are either LH or HL.
3. Skew times are valid only under same test conditions (temperature, VCC' loading, etc.,).
AC SETUP REQUIREMENTS
UMITS
TA =+25°C TA =0°Cto +70°C
V.~=5V Vcc =5V110%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF cL = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 1.5 20
s . .
's(l‘) Dn to cpn Waveform 1 15 20 ns
th(H) Hold time, High or Low 1.0 1.5
th(L) Dn to Cpn Waveform 1 10 15 ns
\”(H) CP Pulse width, 3.0 35
(L) | High or Low Waveform 1 40 6.0 ns
t(H) SDn or RDn Pulse width, High Waveform 2 35 40 ns
' Recovery time
REC Sp,, of Ry, o CP_ Waveform 3 6.0 6.5 ns
Recovery time
taec Spy 10 R, of Ry, 10 Sp, Waveform 3 1.0 1.0 ns
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AC WAVEFORMS

"5,

W max
Aty (H)—Sk—tw (L) —

e t
Q PLH

CP,

T
b
F4
e

F teuL

Waveform 1. Propagation Delay For data to output, data
setup time and hold times, and clock width

SpnorRp, Vu
e tpec?

Son or Rpp, ey, Vu

Waveform 3.
Recovery time for set or reset to clock
and set to reset or reset to set

& ////{ v j@
I"ls(L)‘“lh(L) cl «tg(H) 5t h(H)?

Spn VuA—tw H— X Vu

Waveform 2.
Propagation Delay for set and reset to output,
set and reset pulse width

o, 9, W—
tps
9,9, Vu

(NOTE: " | " of top waveform Is equal to " | * of bottom waveform )

Qp. Qp

Yn
tos
Gy, Gn Vu

Waveform 4.
Propagation delay skew and output to output skew

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Vour

r J:_ " N

PULSE
GENERATOR

Test Circuit For Totem-Pole Outputs

DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance;

see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of
pulse generators.

o\ | tw | Yoo AMPM)
SN "
10% 10% ov
- |’_‘mL(‘) _'| = trntt)
—) trw(t) = tmatty
0% 0% AMP (V)
pocse | A Vu Vu
10% 4 ' . | & 10% ov
V=158V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Ampilitude | Rep.Rate Wl Y | e
74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
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INTRODUCTION

When using a latch or flip-flop in normal
circumstances (i.e. when the device's
setup and hold times are not being vio-
lated) the outputs will respond to a latch
enable or clock pulse within some speci-
fied time. These are the propagation
delays found in the data sheets. If, how-
ever, the setup and hold times are vio-
lated so that the data input is not a clear
one or zero, there is a finite chance that
the flip-flop will not immediately latch a
high or low but get caught half way in
between. This is the metastable state and
itis manifested in a bi-stable device by the
outputs glitching, going into an undefined
state somewhere between a high and
low, oscillating, or by the output transition
being delayed for an indeterminable time.

Once the flip-flop has entered the metas-
table state, the probability that it will stillbe
metastable some time later has been
shown to be an exponentially decreasing
function. Because of this property, a
designer can simply wait for some added
time afier the specified propagation deiay
before sampling the flip-flop output so
that he can be assured that the likelihood
of metastable failure is remote enough to
be tolerable. On the other hand one
consequence of this is that there is some
probability (albeit vanishingly small) that
the device will remain in a metastable
state forever. The designer needs to
know the characteristics of metastability
so that he can determine how long he
must wait to achieve his design goals.

THE CHARACTERISTICS OF
METASTABILITY

In order to define the metastability char-
acteristics of a device three things must
be known: first, what is the likelihood that
the device will enter a metastable state?
This propensity is defined by the parame-
ter ‘To’. Second, once the device is in a
metastable state how long would it be
expected to remain in that state? This
parameter is tau () and is simply the ex-
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ponential time constant of the decay rate
of the metastability. ltis sometimes called
the metastability time constant. The final
parameter is the measured propagation
delay of the device. Commonly, the typi-
cal propagation delays found in the data
book are used for this and it is designated
‘h’ in the equations (although most de-
signers are familiar with this value as
Tpd). Now let’s see how tau and T are
determined by measurements.

A TEST METHOD

Suppose we wanted to measure the
metastability characteristics of a fictitious
edge-triggered D-type flip-flop and we
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had a test system that would count each
time the flip-flop is found in a metastable
state at some time after a clocking edge.
Thefirstthing we would like to know about
the flip-flop would be the h or typical
propagation delay. We could measure
the delay or look it up in the data book (of
course, measuring the actual delay would
allow more precise results). This fictitious
flip-flop has an h of 7 ns. In this test we
decide to use a clock frequency of 10
MHz. This frequency is primarily a func-
tion of the test systems ability to assimi-
late the information. The data will run at
5 MHz asynchronously to the clock and
with avarying period. This frequency was
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chosen because at two transitions per To > 1 i
cycle the data signal produces 10 million 384 pseC oo s EXTENDED | |
points each second where it is possible . SEMI-LOG GRAPH
for the flip-flop to go into a metastable 1E6 s
state, an average of one point for each S
clock pulse. Animportant point about the 1ES Tag
characteristic of the data signal in relation . R
to the clock is that the data transitions 1E4 3
must have an equal probability of occur-  ARERTURE o
ring anywhere within the clock period or  Picoseconps  'E3 3
the results could be skewed. In other 100 .
words, we need to have a uniform distri- ..
bution of random data transitions (high 10 e
and low) relative to the clocking edge. oy h

1 .
Thefirst measurement we take isto deter- (10000
mine the number of times the device is still ( Wo“;sen (100'}5; N
in a metastable state 8 ns after the clock ~ FALURES) \
edge. With this device there are 792 (100) N
failures after 1 billion clock cycles. 0.001 \
Changing the time to 9 ns we measure 65 ONS SNS 7NS 9NS
failures after another 1 billion cycles. PROPAGATION DELAY

Because metastability resolves as an
exponentially decaying function the two
points define the exponential curve and
they can be plotted as shown in Figure 1.
An equivalent plot can be made using a
semilog scale as in Figure 2. The slope of
the line drawn through the two points
represents tau. With these two points the
tau can be determined by equation (1):

to—14

M« =7N7N;)

where N, and N, are the number of
failures at times t, and t ,, respectively.

Working thru the numbers gives us a tau
of 0.40 ns. Tau of this order is represen-
tative of the FAST line of flip-flops.

Earlier we stated that T, is an indicator of
the likelihood that the 3evice will enter a
metastable state. Now we will attempt to
explain it. At 9 ns after the clock we
observed 65 failures in 1 billion clock
cycles. Since the data transits on average
once per clock cycle and the period of this
clock is 100 ns, from equation (2) we can
say that there appears to be an aperture
about 0.0065 picoseconds wide at the
input of the device that allows metastabil-
ity to occur for 9 or more nanoseconds.
Another way of explaining the same thing
would be to suppose that if 1 billion data
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Figure 3

transitions were uniformly and randomly
distributed over a clock period of 100 ns:
you would expect 65 of these transitions
to cause the outputs to go into a metas-
table state and remain there for at least 9
ns.

Ng P,
2) Tg=—2-C
()9 NCB

Where N, is the number of clocking
events at 9 ns (in this instance, 1 billion),
Pc is the period of the clock, and N9 isthe
number of failures recorded at 9 ns.

By the same reasoning the window at8 ns
appears to be 0.0792 picoseconds wide.
It seems to have grown because there
are, of course, more failures after 8 ns
than after 9 ns. This aperture has been
normalized by researchers to indicate the
effective size of the aperture at the clock
edge, or time zero. Unfortunately the
normalization process tends to obscure
the interpretation of T,. T, can be calcu-
lated using equation (3). Figure 3 is an
extension of Figure 2 and shows the rela-
tionship of To- h, and tau.

®) To =Ta&3(aTnSJ

or equivalently,
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(%)

To=Tge

In this case To is 38.4 microseconds and
this value is again typical of the FAST line
of products.

Figure 3 is an extension of Figure 2 and
gives a graphic indication of T,. The
number of failures plots on the same
scale as the aperture size butthe number
of failures is dependent on the number of
clock cycles used in the test (we always
used 1 billion in this paper) and the ratio of
data transitions to clock pulses (1:1 in this
paper). On the other hand, the aperture
size is independent of these things.

MTBF

Having determined the T, and tau of the
flip-flop, calculating the mean time be-
tween failures (MTBF) is simple. Sup-
pose a designer wants to use the flip-flop
for synchronizing asynchronous data that
is arriving at 10 MHz, he has a clock
frequency of 25 MHz, and has decided
that he would like to sample the output of
the flip-flop 15 ns after the clock edge. He
simply plugs his numbers into equation

(@).
L)

MTBF . ° _____
“) Tofcfi
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In this formula {; is the frequency of the
clock, f, is the average input event fre-
quency, and t' is the time after the clock
pulse that the output is sampled (of
course t'>h). In this situation the f, will be
twice the data frequency because input
events consist of both low and high data
transitions. For the numbers above the
MTBF is one million seconds or aboutone
failure every 11.6 days. If the designer
would have tried to sample the data after
only 10 ns the MTBF would have been 3.8
seconds.

Metastability literature can be very con-
fusing because several companies use
different nomenclature and often the fun-
damental parameters are obscured by
scale factors, so it is important that the
user understand MTBF. Let's try a
thought experiment to determine the cor-
rect MTBF formula. We know the size of
the aperture at 8 ns so we need to know
how often that window will occur. This is
supplied by the clock period. This gives a
ratio of window size to clock period and
gives us the likelihood of a transition
within the clock period causing a metas-
table state that lasts beyond the 8 ns
point. Now we need to know the number
of input events per clock period to deter-
mine the MTBF at 8 ns. This is supplied by
the average input event period and pro-
duces the equation below where P and
P, are the periods of the clock and input
events, respectively.

1 1
5) MTBF = =
©) T T 17 Tl

This gives the MTBF for 8 ns, but how can
the formula be developed to handle other
times? It has been stated in this paper
that the rate of decay of metastable
events is an exponential function with a
time constant of tau. Using this informa-
tion gives the equation below where t’ is
the time after the clock pulse that the
output is sampled.

(=) (5
(6) MTBF:eTaf:;fi =2 i
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A point should be made here about
MTBF. This is the mean time between
failures and as such does notindicate the
average time between failures. In fact, in
this situation, the MTBF is the time before
which there is a 63.2% probability that a
failure would have occurred. Suppose a
device has an MTBF of one million sec-
onds like the example above; because
the MTBF is an exponential function there
is a 9.5% probability that a failure will
occur in the first 1.16 days of operation.
This might cause the user to feel that the
device is failing more than expected. The
user would find that 50% of his failures
would occur within 8 days. Figure 4 gives
a visual interpretation of this idea: time
constant one represents one million sec-
onds in this case.

RECENT DEVELOPMENTS

The quest for better metastability charac-
teristics in flip-flops has recently resulted
in the development of flip-flops with taus
significantly less than 0.40 ns. Perhaps
the most notable of these is the Signetics
74F50XXX series with typical taus of 135
ps. The specifications of these new prod-
ucts can cause confusion among the
uninitiated because the typical T, on
these devices is 9.8 million seconds or
about 113 days. This is an example of
how the normalization process obscures
the interpretation of T, In the newest
products the taus have decreased faster
than the normal propagation delays pri-
marily due to speed limitations of the

outputs.

Using the example above and calculating
T, from equation (3) we see that the
window at h is 0.965 ps. Now let's as-
sume that we have a device with the same
size window (0.965 ps) ath and an hof 7
ns. The difference between this device
and the previous example is that this
device has a tau of 150 ps. Clearly, if the
device has the same h and the same size
of window at h but a smaller tau, the
device is better. Butlet's calculate the T

7ns
To = T79( T )
T°=178 million seconds!

Comparing the To of any two devices
does not show which device is superior.
However, one can expect that the device
with the lower tau is superior in all but the
most peculiar circumstances.

100%
'/
/
/
PROBABILITY 74
OF
FAILURE som /
N 4
/
/[
/
0% 1 2
NUMBER OF TIME CONSTANTS

Figure 4
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THE 74F50XXX FAMILY

+ 74F5074 Synchronizing Dual D-
Type Flip-Flop

74F50728 Synchronizing Cascaded
D-Type Flip-Flop

74F50729 Synchronizing Dual D-
Type Flip-Flop with Edge-Triggered
Set and Resst

74F50109 Synchronizing Dual J-K
Positive Edge-Triggered Flip-Flop

MAJOR FAMILY FEATURES
Metastable Immune characteristics
Propagation delay skew and
output to output skew guaranteed
to be less than 1.5ns

Balanced output currents for clock

driver applications (I, . =1, =
20mA) OH = ‘oL

INTRODUCTION

Philips  74F50XXX series of products
have been designed to resolve synchro-
nization problems and at the same time
produce complementary metastable/
immune outputs with remarkably small
skews useful in clock driving applica-
tions. The 74F5074 and 74F50109 are
pin and function compatible replace-
ments of the 74F74 and 74F109 respec-
tively. The 74F50728 consists of two
pair of cascaded D-type flip-flops, and
the 74F50729 is a pin compatible re-
placement for the 74F74 with edge-trig-
gered set and reset inputs.

SYNCHRONIZATION

Synchronizing incoming signals to a sys-
tem clock has proven to be costly, either
in terms of time delays or hardware. In
order to synchronize a signal a flip-flop is
normally used to ‘capture’ the incoming
signal. When a flip-flop is used in this
mode its setup-and hold times are occa-
sionally violated. Whenever this occurs
the flip-flop can enter a metastable state
causing the outputs to glitch, oscillate,
enter an intermediate state or change
state in some abnormal fashion. Any of
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Synchronizing and Clock
Driving Solutions—Using the
74FS50XXX Family

Application Note
DATA b a o a Q OUTPUT
— — QouTPUT
cLock pbCLK @ ,—> clk aQf—-+—
Figure 1 — Cascaded Flip-Flops
| sioNAL GENERATOR }_ D a TRIGGER
DIGITAL
O'SCOPE
| CLK _
I SIGNAL GENERATOR | S INPUT

Figure 2—Test Setup

these conditions could cause a system
to crash. To minimize this risk, flip-flops
are often cascaded so that the input sig-
nal is captured on the first clock pulse
and released on the second clock pulse
(see Figure 1). This gives the first flip-
flop about one clock period minus its
propagation delay and minus the second
flip-flop’s clock-to-Q setup time to re-
solve any metastable condition. This
method greatly reduces the probability
that the outputs of the synchronizing de-
vice may display an abnormal state, but
the trade-off is that one clock cycle is lost
to synchronize the incoming signal. Of-
ten two separate flip-flop packages are
required to produce the cascaded flip-
flop circuit.

The 74F50XXX series of products have
five design features that cause them to
be immune from metastability problems.
First, the flip-flops are designed so that
their outputs cannot change state until
any internal metastability has been re-
solved. This assures that the outputs will
not glitch, oscillate, enter an intermedi-
ate state, or change state in some abnor-
mal fashion. Second, the setup and hold
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time window has been minimized to re-
duce the likelihood of internal flip-flops
entering a metastable state. Third, the
internal flip-flops have specifically been
designed to exit a metastable state as
rapidly as possible. Fourth, the Clock-to-
Q propagation delays through the part
have been made as short as possible.
Finally, Philips has used the best ox-
ide-isolated process available to make
these products the best synchronization
solutions possible.

METASTABLE IMMUNITY

Philips  uses the term ‘metastable
immune’ to describe characteristics of
some of the products in its FAST family,
specifically the 74F50XXX family which
presently consists of 4 products. This
term means that the outputs will not
glitch or display an output anomaly un-
der any circumstances including setup
and hold time violations. This claim is
easily verified on the 74F5074.

When a test is performed (see Figure 2)
where two independent signal genera-
tors are running at nearly the same fre-
quency (in this case 10 MHz clock and
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Timebase= 2.00 ns/div
Offset = 2.0Volts

Trigger level = 1.5 Volts
Trigger slope = positive
Figure 3—74F74 Q Output Triggered By Q Output, Setup And Hold Times Violated

N

S —p——

Timebase = 2.00 ns/div
Offset = 1.5 Volts

Trigger level = 1.5 Volts
Trigger slope = positive

Figure 4—74F5074 Q Output Triggered By Q Output, Setup And Hold Times Violated

10.02 MHz data) the device-under-test
operates continuously in the region
where metastability can occur. If the Q
output is then used to trigger a digital
scope set to infinite persistence the Q
output will build a waveform.

When the device-under-test is a 74F74
(which was not designed with metas-
table immune characteristics) the wave-
form appears as shown in Figure 3. This
figure clearly shows that the Q output
can vary in time with respect to the Q
trigger point. It also implies that the Q or
Q output waveshapes may be distorted.

September 1989

This can be verified on an analog scope
with a micro-channel plate CRT. Per-
haps of even greater interest are the
dots running along the 3.5 volt line in the
upper right hand quadrant. These show
that the Q output did not change state
even though the Q output glitched to at
least 1.5 volts, the trigger point of the
scope.

When the device-under-test is a metas-
table immune part, such as the 74F5074,
the waveform appears as shown in Fig-
ure 4. The 74F5074 Q output does not
vary with respect to the Q trigger point
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even when the part is driven into a me-
tastable state. Any tendency towards
internal metastability is resolved by Sig-
netics patented circuitry. If a metastable
event occurs within the flip-flop the only
outward manifestation of the event will
be an increased Clock-to-Q/Q propaga-
tion delay. This propagation delay is, of
course, a function of the metastability
characteristics of the device (see below).

METASTABILITY
CHARACTERISTICS

In order to define the metastability char-
acteristics of these products Philips
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Timebase = 2.00 ns/div
Offset = 1.5 Volts

Trigger level = 1.5 Volts
Trigger slope = positive
Figure 5—74F5074 Q And Q Outputs Skew Relationship At 5 Volts V.. And Room Temperature

has chosen to use the parameters de-
scribed by Thomas J. Chaney and Fred
U. Rosenberger of Washington Univer-
sity in St. Louis, Missouri in their paper
“Characterization and Scaling of MOS
Flip-flop Performance in Synchronous
Applications” in the Proceedings of the
Caltech Conference on VLSI, January
1979. These parameters were chosen
because they are fundamental and the
best papers written on metastability use
these parameters.

The first parameter to be considered is
T, Tyis afunction of the propensity of a

latch to enter a metastable state. It is
also a very strong function of the normal
propagation delay of the device and is
generally given in units of seconds. The
second parameter is h. It is the propaga-
tion delay from Clock-to-Q through a
device under normal (i.e., no internal
metastability) operation. The final pa-
rameter is tau (t). Tau is the exponential
time constant of the rate at which a latch
in a metastable state resolves that condi-
tion and is typically specified in tenths of
nanoseconds. Tau is generally the most
important of the defining parameters.

To determine the Mean Time Between
Failures (MTBF) the following formula is

used:
ot
T
MTBF =
[To (clock rate)(input data rate)
September 1989

where t' is the time given between the
flip-flop clock and the output sampling
time. This time is always greater than h.
One point to keep in mind is that the
input data rate is twice the frequency of
the input signal because each cycle of
the pulse generator produces two data
inputs, one high and one low. A pulse
generator operating at 5 MHz produces
an input data rate of 10 MHz.

As an example using the 74F5074, as-
sume that one failure per century is ac-
ceptable and both data and the clock are
at 10 MHz. Atypical tau for the 54F5074
is 135 picoseconds with a T, of 9.8E6

seconds. Since one century equals
about three billion seconds, substituting
into the equation above gives:

(75w

[0.8E6(10 MHz)(10 MHz)]

t'=9.5ns
If an additional nanosecond were al-
lowed between the clock and the sam-
pling point one could expect a failure
about once every 1.7 million years.

3E9 sec=

The 74F728 MTBF can be determined
by setting the clock period to the t’ so that
in the example above the t'=100 ns. This
t' gives:
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[e(ins)]
B [0.8E6(10 MHz)(10 MHz)]

MTBF=5.0E321 seconds
or 16E312 centuries!
Note that in this case a failure is consid-
ered to be any propagation delay beyond
the delay expected in a situation where
setup and hold times were not violated.
Assuming data and clock rates of 100

MHz gives:
ox ( 10 ns )
P{0135 ns

~ [-8E6(100 MHz)(100 MHz)]

MTBF=15E9 seconds
or 48 years!

SKEW CHARACTERISTICS
One of the requirements for an effective
clock driver is that the complementary
outputs have a small skew relative to
each other. Figure 5 shows a picture of
the 74F5074 outputs at room tempera-
ture with a5 volt V.. Because of Philips
patented circuitry the output skews
will always remain tightly coupled over
temperature and V. ..

SUMMARY

Because of their minimum output skews,
metastable immune characteristics, and
balanced output drive capabilities the
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74F50XXX series of products offer vi-
able solutions to synchronization and
clock driver problems.

September 1989 289



Document No. Application Note

ECN No.

Date of issue January, 1990

Status

FAST Products
INTRODUCTION

Subtle differences in a device's design
sometimes allow unusual applications.
Consider the difference between edge
triggered and level sensitive inputs—

SINGLE 14-PIN IC DOUBLES
INPUT FREQUENCY

The 74F50729from Philips is a dual D-
type flip-flop. The part is functionally
equivalent to the 74F74 except that set
and reset are positive edge triggered
rather than level sensitive. The circuits
described in this application note make
use of the edge triggered set and reset
features of the 74F50729. The first circuit
is a frequency doubler. It is shown in
Figure 1a along with input and output
waveforms running at 30MHz and 60MHz
respectively (Figure 1b).

AN221

Multiplying and Dividing Clock
Frequencies Using the 74F50729

The operation of the frequency doubler is
as follows. When the flip-flop starts out in
the high state, the first rising clock edge
will toggle the flip-flop into the low state
because the Q' is tied back to D. From
here each rising clock or clock’ edge will
toggle the partinto the high state, and this
rising edge willtriggerthe CLRinput to put

the part back into the low state. Since
each transition on the input clock pro-
duces two transitions at the output, the
output frequency is twice that of the input.
The width of the high going pulses can be
increased by placing a delay inthe path of
the CLR signal.

clock'’

clock D

SET

2xclock
2xclock'’

y

CLR

L

Figure 1a. Frequency doubler

0.00000 s 50.000 ns 100.000 ns
) [T T T
) | —J
v A\ N a \
\ \ L/ N
Ch. 1% = 2.000 volts/div Offset = 0.000 volts
ch. 2 = 2.000 volts/div Of fset = 0.000 volts
Timebase = 10.0 ns/div Delay = 0.00000 s

Figure 1b. Input (top) and output (bottom) waveforms from a 2X frequency muitiplier
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MULTIPLY INPUT FREQUENCY To understand the operation of this cir-
, Starting out in the low
The 74F50729 can also be used to multi- State and Q’, |n the high state. Alowto
ply input frequencies by n using n flip- high transmon at the CLK,  inputs will
flops. The circuitshown in Figure2auses  cause Q, ,togo high and Q' togolow.
nflip-flops to produce a series of n pulses The Iow io high transmons of Q, , will

BY N USING N FLIP-FLOPS cuit, imagine Q,

in response to each rising transition atthe  trigger the CLF:‘
input. The pulse width high and low can backlowand @',

ing the delays shown in Figure 2b. SET, ,puttingQ, |

inputs bnngmg Q

back high. The Iow to
be independently increased by increas- high transmons of Q' ., will trigger

into the high state and

Q, , into the low state. The low to high
transitions of Q, | will again trigger the
CLR, , inputs bringing Q, , back low and
Q, back high. Thisin tum will stimulate
another set of pulsesonQ, /Q’, | stimu-
lating another setonQ, /Q", | and soon.
When the sequence is complete, Q, will
have produced n rising pulses, Q, , will
have produced n-1 rising pulses, and so
on down through Q, which will have pro-
duced one pulse.

Flip-Flop 1

Flip-Flop 2

clock

R gy | me—

D Q
. ol

SET

CLR

oo} ———

Flip-Flop n

SET
LIb a

EEn > Q_I

CLR

Figure 2a. Multiply by n

-3.000 ns

47.000 ns

897.0t

/A

I

T A

B

L/ \WN

./ N

/N

/N

/

P

N\

\\_Jm

Figure 2b. Input and output waveforms from a 4X frequency muitiplier.
The waveforms are (in descending order) Clock, Clock2, Clock 3, and Clock4.

January 1990
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DIVIDING THE INPUT
FREQUENCY BY 1.5 AND 3

The final circuit in Figure 3a works much
like a two bit ripple counter except that it
increments itself from the count of two to
the count of three without requiring an
inputclock edge. Totrace through the cir-
cuit operation, imagine the two flip-flops
both starting out in the low state (see
Figure 3b). The first rising clock edge will

toggle flip-flop 1 into the high state. The
next rising clock edge will toggle flip-flop
1 into the low state which will toggle flip-
flop 2 into the high state which will trigger
the SET input of flip-flop putting it back
into the high state. The next rising clock
adge will toggle flip-flop 1 into the low
state which will toggle flip-flop 2 into the
low state. The two flip-flops have
wrapped back around to their initial state

and it has taken three input clock cycles.
In three input clock cycles flip-flop 1 goes
through the repstitive sequence 0101
(two full cycles), so its output frequency is
two thirds or 1/1.5 that of the input. In
three input clock cycles flip-flop 2 has
gone through the repetitive sequence
0011 (one full cycle), so its output fre-
quency is one third that of the input.

SET SET
'_ D Q clock/1.5 D Q
clock aQ ! Q
CLR CLR
I 1

clock/3

Figure 3a. Divide by 1.5and 3

F e e—

Al

L

J_ 1|
WL

Wasily

y;
/

N L

/

= 40.0 ns/div
= 2.000 volts/div
Figure 3b. Input and output waveforms from a 1.5 and 3 frequency divider.
The waveforms are (in descending order) Clock, Clock/1.5, and Clock/3.
January 1990
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INTRODUCTION

One of the hazards of using self-timed
circuits is that, on occasion, aglitch or runt
pulse can appear because of race condi-
tions. Because this pulse is too small to
beinterpreted as a legitimate one or zero,
it can wreak havoc with a design.

A SOLUTION

The following circuits turn runt pulses into
useable fixed width pulses or, if the input
is too small, block the input. This idea is
especially useful if the output is being
used to trigger a set, reset, or clock input
of another flip-flop.

Figure 1 shows half of a Philips
74F5074 in a configuration that will turn a
positive runt pulse into a useable pulse or
ignore it if it is too small. Normal propaga-
tion delays from the clock to Q may be
extended in this configuration but the
outputs will not be corrupted in any man-
ner. Figure 2 does the same for a nega-
tive pulse. (Note: The 74F50729 can be
used in a similar manner, but with the
feedback originating from the opposite
output.)

The circuit is normally in the resst state
(the Q output low) in Figure 1. If a glitch
that is narrower than the delay (4 nanos-
econds or wider works fine) arrives at the
D input, the glitch on the data line will be
gone when the clock sees the glitch and
so the output will remain low. This is
indicated in Figure 3 by the input C pulse
not appearing on the output. I the glitch
is the same size as the delay so that the
data is in transition when the flip-flop
clocks the outputs may switch with a
delayed propagation time but they won't
glitch ( indicated by the B pulse in Figure
3). This is because the clock width is at
least as long as the delay and is sufficient
for the flip-flop to operate properly. If the

tanuan, 100N

AN222

Eliminating Glitches—Using the
74FS0XXX Family
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RUNT PULSE SET | USEABLE PULSE
D Q
DELAY )—bCLK Q' 1
RESET T
l——_’ -

FIGURE 1—Blocks Positive Glitches

RUNT PULSE SET USEABLE PULSE
b Q T
\¢ T
Q_(DELAY )}—$CLK Q =
RESET

FIGURE 2—Blocks Negative Glitches
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FIGURE 3 - Outputs of FIGURE 1 circuit compared to its input signal

input pulse is longer than the delay the
output will have normal transitions
(pulses Aand D). The outputofthe device
will be a pulse with awidth determined by
the characteristics of the output loading
on Q'. With a 50 pf capacitor on the Q'
output, the Q output pulse width is about
6ns. If a longer output pulse width is
required, a non-inverting delay from the
Q' to the reset or an inverting delay from

293

the Q can be used. The width of the
output pulse would then be about the
propagation delay thru the flip-flop plus
the delay to the reset input.

This circuit will only work with the metas-
table-immune features of the 74F50XXX
series. lf a non-metastable immune
device is used the outputs can produce a
glitch.
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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of seven series of handbooks:

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MAGNETIC PRODUCTS*

LIQUID CRYSTAL DISPLAYS

The contents of each series are listed on pages |11 to IX.
The data handbooks contain all pertinent data available at the time of publication, and each is revised

and reissued periodically.

Where application is given it is advisory and does not form part of the product specification.
Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.

July 1990



INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01 Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
1C05 Advanced Low-power Schottky (ALS) Logic Series -
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
1C08 10/100K ECL Logic/Memory/PLD
1C09 TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
IC12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement  FAST TTL logic series
to IC15
IC16 CMOS integrated circuits for clocks and watches
IC17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products
1c23 Advanced BiCMOS interface logic

September 1990
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DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current

new

code code “handbook titl.
S1 SCOo1 Diodes
High-voltage tripler units

S2a SC02 Power diodes
S2b SC03 Thyristors and triacs
S3 SCo04 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SC07 Small-signal field-effect transistors
S6 SC08a* RF bipolar transistors

SC08b** RF power MOS transistors

SC09 RF power modules
S7 SC10 Surface mounted semiconductors
S8b SC12 Optocouplers
S9 SC13*  Power MOS transistors
S10 SC14 Wideband transistors and wideband hybrid IC modules
s11 SC15 Microwave transistors
S15%*+ SC16 Laser diodes
S13 SC17 Semiconductor sensors

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.

v September 1990



DISPLAY COMPONENTS

This series of data handbooks comprises:

code handbook title
DCO1 Colour display components
Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies
DCO02 Monochrome monitor tubes and deflection units
DCO03 Television tuners, coaxial aerial input assemblies
DCO04 Loudspeakers
DCO05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

August 1990



PASSIVE COMPONENTS

This series of data handbooks comprises:

current

new

code code handbook title

c14 PAO1 Electrolytic capacitors; solid and non-solid
c1n PA02 Varistors, thermistors and sensors

Cc12 PAO3 Potentiometers and switches

Cc7 PAO4 Variable capacitors

Cc22 PA0O5*  Film capacitors

C15 PAO6* Ceramic capacitors

c9 PAO7* Piezoelectric quartz devices

Cc13 PAO8 Fixed resistors

* Not yet issued with the new code in this series of handbooks.

Vi

November 1989
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current new

code code handbook title
T3 PCO1 High-power klystrons and accessories
T5 PC02* Cathode-ray tubes
T6 PC03*  Geiger-Miiller tubes
T9 PC04 Photo multipliers
T10 PC05 Plumbicon camera tubes and accessories
T PC06 Circulators and Isolators
T12 PCO7 Vidicon and Newvicon camera tubes and deflection units
T13 PC08 Image intensifiers
T15 PC09 Dry-reed switches
PC11 Solid state image sensors and peripherals integrated circuits
T9 PC12*  Electron multipliers

*

Not yet issued with the new code in this series of handbooks.

July 1990
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MAGNETIC PRODUCTS

This series of data handbooks comprises:

current new

code code handbook title

04} MAO1  Soft Ferrites

C5
c16 MAO2* Permanent magnet materials
c19 MAO3* Piezoelectric ceramics

* Not yet issued with the new code in this series of handboeks.

vill July 1990



LIQUID CRYSTAL DISPLAYS

current  new handbook title
code code
S14 LCDO01 Liquid Crystal Displays and driver

ICs for LCDs

July 1990
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