-

INTEGRATED CIRCUITS

DATA HANDBOOK

ol bat e SRR R BB e ]

Philips Components

PHILIPS




FAST
Logic
Supplement

Signetics

PHILIPS

&



Signetics reserves the right to make changes, without notice, in the products, including
circuits, standard cells, and/or software, described orcontained hereinin order toimprove
design and/or performance. Signetics assumes no responsibility or liability for the use
of any of these products, conveys no license or title under any patent, copyright, or mask
workrightto these products, and makes norepresentations or warranties thatthese prod-
ucts are free from patent, copyright, or mask work right infringement, unless otherwise
specified. Applications thatare described herein for any of these products are forillustra-
tive purposes only. Signetics makes no representation or warranty that such applications
will be suitable for the specified use without further testing or modification.

LIFE SUPPORT APPLICATIONS .

Signetics Products are not designed for use in life support appliances, devices, or
systems where malfunction of a Signetics Product can reasonably be expected to result
in a personal injury. Signetics customers using or selling Signetics Products for use in
such applications do so at their own risk and agree to fully indemnify Signetics for any
damages resulting from such improper use or sale.

Signetics registers eligible circuits under
the Semiconductor Chip Protection Act.

© Copyright 1990 NAPC.

All rights reserved.



PREFACE

Since the publication of the 1989 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
74F646A 74F723 74F3893 74F8963
74F648A 74F725 74F8074 74F80109
74F65TA 74F777 74F5300 74F50728
74F652A 74F807 74F5302 74F80729

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:

[74F86 174F244B [74F656A [74F3037

[74F112 174F2808B [74F657
174F175 [74F655A [74F776

Development of the following part types listed as "preliminary” 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 1989 FAST Logic Data Handbook
and should be used in conjunction with it.
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FAST Logic Products

" DEFINITIONS

Data Sheet .
e Product Status Definition
Identification
This data sheet contains the design target or goal
Objectit pecifi F ive or In Design specifications for product development. Specifications may
change in any manner without notice.
This data sheet contains preliminary data and
supplementary data will be published at a later date.
Preliminary Specification Prepr lion Product ignetics reserves the right to make changes at any time

without notice in order to improve design and supply the best
possile product.

Product Specilication

Full Production

This data sheet contains Final Specifications. Signetics
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. 853-1122

ECN No. 98618

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

FEATURES

* Open Collector output drive
64mA

« High speed

* 12V output termination
voltage

» Symmetrical propagation delays

PIN CONFIGURATION

FAST 74FQ6, 74F07
Inverter/Buffer/Drivers

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

PACKAGES v

Ci

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F06 3.5ns 18mA
74F07 4.5ns 2tmA
ORDERING INFORMATION
COMMERCIAL RANGE

c = 5V£10%; T, = 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
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
D, Data input 1.0/1.0 20pA/0.6mA
Q, Data output (FOB) 0C/106.7 OC/64mA
Q, Data output (FO7) 0C/106.7 OC/B4mA

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.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

74F06
Do (3] [14] Ve
Q0 E E Ds
D1 E E 65
4[] 1] o,
D2 S E 64
6-2 E E Dg

GND [7 8] a,
TOP VIEW

74F06

Ve =pin 14
GND =pin 7

74F08

21 P oph 2
3 4
5 6
9 8
1 10
13 12




Philips Components-Signetics FAST Products

Product Specification

Inverter/Buffer/Drivers 74F06, 74F07
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Ve 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
Vou High-level output voltage 12 %
loL 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
IOH High-level output current Voo =MIN, V) = MAX, Vi, =MAX, V| = MIN 250 pA_‘
. O
Voo =MIN, +10%Ve 0.30 | 050| V
VOL Low-level output voltage V| = MAX, lor =MAX ]
Vi =MIN 5%V 030 | 050| V
N W A S
VIK Input clamp voltage VCC = MIN, II = IIK -0.73| 12| V
lI Input current at maximum input voitage Vcc =MAX, Vl =7.0V 100 | pA
|IH High-level input current Ve = MAX, Vl =27V 20 | pA
I Low-level input current Voo =MAX, V =05V 06| mA
[ 50 | 80| mA
74F06 et
fecL 30 | 43| mA
! Supply current [total] VCc = MAX
cc lec 10 14 [ mA
74F07
lecL 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. All typical values are at Vcc =5V, TA =25°C.
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, =+25°C T, =0°Cto+70°C
Vcc =5V Vcc =5V 110%
SYMBOL PARAMETER TEST CONDITION C, =50pF C,_=50pF UNIT
RL=1DOQ RL=1OOQ
Min Typ Max Min Max
t P ion del
PLH ropagation delay 2.0 3.5 6.0 1.5 6.5
toat D 1o Q, 74F06 | Waveform 1 15 30 55 10 60 ns
1 "
[FLH Propagation delay 74F07 | Waveform 2 20 4.0 6.0 2.0 6.5 ns
oHL D, toQ, 3.0 5.0 7.0 25 7.5

November 27, 1989
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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 (S ) and Reset (R;) are asynchro-
nous actwe Low inputs and operate inde-
pendently of the Clock (CP) input.

Set (SD) and Reset (Ry) 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
onthe 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

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

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Voo = 5VE10%; T, = 0°C to +70°C
14-Pin Plastic DIP N74F7aN
14-Pin Plastic SO N74F74D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION PZI“G'ZII:.(I;\}V Lgllg:_:ll:ol-xe
Dy D, Data inputs 1.01.0 20pA/0.6mA
CP,, CP, Clock inputs (active rising edge) 1.0/1.0 20pA/0.6mA
Sper Spi Set inputs (active Low) 1.0/3.0 20pA/1.8mA
Rpo Rpy Reset inputs (active Low) 1.0/3.0 20pA/1.8mA
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)
2 12
Rioo (] 2] Ve |1 s LR
0, [2] 13] Rpq :‘— crg Do Py 2 b ° .
cr [ iz] D1 e N ~—
~ Do
Spo (4] [11] cPy 11— cp, T
= bl N
Qo [5] 10] Spy 10: :01 1 ° :
_ 13 D1 a,Q,Q, Q, —Pec2
8o [5] (9] q, 2 f ’ 8
GND[7] 8] g, l T I T LTS B
5 6 9 8
TOP VIEW _
Vcc =pin 14
GND =pin7
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FLIP-FLOP . 74F74

AC WAVEFORMS

v"% W - v.,%

~1s(|_) «(h(L) ts(H) >t p(H) Spn VM R—twil) — vy
Vg ax l

cP,
" et =Skt (1) —o |

Waveform 2.
Waveform 1 Propagation Delay For data to output, data Propagation Delay for set and reset to output,
sotup time and hold times, clock width, and set and reset pulse width

maximum clock frequency

Spn or Rp,

CPp,

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

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

J
o | tw Lo~ AP
v, NE E
o PULSE e . - o Vu
T 10% 10% ov
I‘—‘mL(‘q’ —’I @)
V Vv,
PULSE IN ~ IH*”‘"" ‘ [t
GENERATOR DUt %% %% AMP ¥
A L c, Ry POLeE Vu Va ‘
= = = = l = i L Tw 1 R ov
V=15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate YWl Yren | YL
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 74F sov 1MHz | 500ns] 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.

October 5, 1989
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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 (20puA 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-bitinputs are weighted
(Ay-A;) and (Bo'Bs) where A, and B3 are
the most significant 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
part of the table, the outputs reflect the

FAST 74F85

Comparator

4-Bit Magnitude Comparator

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F85 7.0ns 40mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = SV£10%; Ty =0°C to +70°C
16-Pin Plastic DIP N74F85N
™ &PFin Plastic sO6 N74F85D

L-_----—--

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/ILOW
Ay A; Comparing inputs 1.0/0.033 20pA/20pA
By~ Bs Comparing inputs 1.0/0.033 20pA/200A
laneg 'a-p 'asp | Expansion inputs T actve High) 1.0/0.033 20pA/20pA
A<B,A=B,A>B |Dataouputs | (active Highy | 50/33 1.0mA/20mA
NOTE:

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

parallel expansion scheme. The expan-
sion inputs N g and | are the
least sngmﬁcant%lt positions. Men used
for series expansion, the A>B, A=B and
A<B outputs of the least significant word

are connected to thecorresponding IA>B'

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 operation the
expansion inputs of the least significant
word should betied asfollows: 1, 5 =Low,

feed-forward conditions that exists inthe I, 5 and 1,  inputs of the next higher l,.g=Highand 1, ;=Low.
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
B; [1] 6] Voo 10121315 5 1114 Py
IA<B 7] 5] Ag HI H| 10_lo
| AgAjA Ay BgB B,By 2
A<B [3] 14] B 2—{iasB v | PP
1 3—1'a-B 15
A-B [4] 3] A, 4__1lasB 9 :; :‘: :
A>B [5 2] A >B  A=B A< 1 =
(5] [12] A, A>B_A-B A<B o Pa
<8 [¢] m | -
5 6 7 3
A<B [7] 0] Ag 2 |
3
GND [8 B 2 17
E E 0 Vcc-Pin 16 —4 -
TOP VIEW GND-Ping
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Comparator FAST 74F85

LOGIC DIAGRAM

W >
W ow
- =
«»

it
?
%) “Tg

Ag 10 ™\, ]
Bo 2 [ » _M%I‘IDQ—
Vcc-PIn 16
GND=Pin8
FUNCTION TABLE ‘
COMPARING INPUTS | EXPANSION INPUTS ouTPUTS H = Highvoltage level
AyB, A8, AnB. ABy o lam lap | B AB AB | X - Dotese
-8 lae las
AsB, X X X | x x x | A L L
AB, X X X | x X X | L H L
AcBy ApB, X X | X X x [ ML L
AsBy AjB, X X | X X X [ L H L
AyB, A, B, AB, X | X X X | A L L
AiB, AsB, A<B, X | X X X [ L H L
AgBy AjB, A=B, ABi[ X X X | H L L
AsB, AB, AB, A<Bl[ X X x [ L H L
AB, A, B, AB, AB | H L L | A L L
AB, AyB, AB, AB| L H L [ L H L
AcB, AyB, A=B A=B | L L H | L L H
AgB, Ay B, AB, A-B| X X H | L L H
AsB, AB, A=B, A=B| H H L [ L L L
AyB, AyB, AB, ABi| L L L | H H L

April 27, 1990 6
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Document No. 853-0336

ECN No. 98773

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

r-—------—_--

FEATURE

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

| I wathydos ol IS

FUNCTION TABLE
INPUTS OUTPUT
Dna Dnb Q
L L L
L H H
H L H
H H L

H = High voltage level
L = Low voltage level

LOGIC DIAGRAM

FAST 74F86
Gate

Quad 2-Input Exclusive-OR Gate

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F86 4.3 ns 16.5 mA

Doa - 3
0a Q
Dob ED— 0
4

o )L
Dip 2 Q1
D2 > 8

a .
bz )L D20,

ORDERING INFORMATION

R N N e .
COMMERCIAL RANGE [ INDUSTRIAL RANGE
PACKAGES Vg = 5V10% [ . Vec=5ve10%
T,=0°C10470°C T, =-40°C 10 +85°C
14-Pin Plastic DIP N74F86N i 174F86N
14-Pin Plastic SO N74F86D | 174F86D

I-1
I
|
i

| I ——

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
0.2 P 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.

Voo = Pin 14 D3 12 11
oD - Pin7 03: E)D_ G
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
Doa [1] [14] Voo l = 3
Doy [2 D <
o» [Z] 3] Py, 12 45 9 101213 4 6
%, [3] 12] oy, I 5 —
D, [4] [11] 9, D94 P0b P1aP1b 224026232 Pab 9 .
0y (5] 10] Ogp 10_| —
Q‘l E E 023 % Q‘l Q2 03 12 11
6N [7] 8]0, | 1] 13
a6 811 =
TOP VIEW Ve =Pin 14
GND - Pin7
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Product Specification

Gate

FAST 74F86

AC ELECTRICAL CHARACTERISTICS

LIMITS
LB |
TA = +25°C TA =0°Cto TA =-40°Cto
+70°C +85°C
Voo =5V Voo =5V210% JV o =5V£10% |
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =50pF | C =50pF [UNIT
R, =500Q RL = 500Q ! RL = 500Q !
Min |Typ | Max | Min Max ]| Min Max |
t Propagation delay 3.0 |40 | 565 3.0 6.5 l 3.0 7.0 l
PLH .
oL | Dy or D, 1o Q. ( Other input Low) | Waveform 1 30|42 55| 30 | &5 , 25 | 80 ns
t Propagation delay 35|63 | 70 35 8.0 3.5 10.0
PLH . .
tog. | D, orD . toQ_(Other input High) | Waveform 2 30|47 | 65| 30 75 : 30 | 80 : ns
L LN N | J
AC WAVEFORMS
Waveform 1. Waveform 2
For Non-Inverting Outputs For Inverting Outputs
NOTE: For all waveforms, V|, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
90% Y I tw | e\l
v,
e S AN -
10% 10%
T ov
— I'—‘THL('J —'| F— )
7 v,
PULSE 2 v — I'—'nn(‘.) f—tpatty
GENERATOR puT 90% $0% AMP
" e i /{F "
= = - - ::E = s 7 L t w l ( 0% ov
VM =15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
UT PULSE REQUIREMENTS
DEFINITIONS FAMILY INPUT P EREQ
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate Wl Yrn | YL
C, = Load capacitance includes jig and probe capacitance;
L X H 500ns | 2.5ns | 2.5
see AC CHARACTERISTICS for value. 74F sov 1MHz ns| &sns | &ons
= Termination resistance should be equal to ZOUT of
pulse generators.

February 9, 1990
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Document No. 853-0338

ECN No. 98775

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

—--——------—1

FEATURE |

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

S —

DESCRIPTION

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

The S, and RD inputs, when Low, set or
reset tﬁe 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 fy,, o (TOTAL)
N74F112 100MHz 15mA
ORDERING INFORMATION
I I B R S -
COMMERCIAL RANGE T INDUSTRIAL RANGE
PACKAGES Vg =5Vi10% I Veo=5V10%
Ty=0C10470°C  § T, =-40°Cto +85°C
16-Pin Plastic DIP N74F112N 1 174F112N
16-Pin Plastic SO N74F112D L. 174F112D
IS NN IR IEE TN N .
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Jor Jy Jinputs 1.0/1.0 20pA/0.6mA
Ko K, K inputs 1.0/1.0 20pA/0.6mA
S Spy | Setinputs (active Low) 1.0/5.0 . 20pA/3.0mA
ﬁDo ,ﬁm Reset inputs (active Low) 1.0/5.0 20pA/3.0mA
ﬁo . 51 Clock Pulse input (active falling edge) 1.0/4.0 20pA/2.4mA
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)
. 311 2 12 3 _Iu | 5
cry O] [16] v | ] | ik
Ko [2] 15] Rpg Jg 44 Ko Ky 2 hk NS

1 — CP 15
JO E E ﬁm 4 — sD: 4 R
S_DOE Ea’1 1:—0 RDU ~InIs
13 —f CP.
Qo E [12] K4 10 —d sD“ LI PY
— 13
Qo [6] 11] 9y “—q4%1 a 0,0, “Dbeo | 9
_ 12
a1 [7] 10] Spy I T ] T 1 o
5 6 9 7 —I>IR N 7
GND [} 9] q 1o~ ]s
V.~=pin 16
TOP VIEW cc p'f‘
GND=pin 8

| I—
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Product Specification

Flip-Flop FAST 74F112
AC ELECTRICAL CHARACTERISTICS
LIMITS
P -
T, = +25°C T,=0Cto T, =-40°Cto
v +70°C +85°C
. Vee=5 Vee =5V 110% Voo =5V £10% |
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =S0pF | €= 50pF | UNIT
R, = 5000Q R, =500Q R, =500 I

Min |Typ | Max | Min Max Min Max 1
fax | Maximum clock frequency Waveform 1 85 | 100 80 1 80 : MHz
to,y | Propagation delay Waveform 1 20|50 65 2.0 75 I 2.0 75 I ns
toy, | CPt0Q orQ 20|50| 65 20 75 20 75 o
t Propagation delay 20| 45| 65 20 75 15 75 ¥

pLH | L'OPag -
o | Spn Fp 10 Q, orQ, Waveform 2,3 20|45 65| 20 | 75 1 15| 75 1 ™
|
| I——
AC SETUP REQUIREMENTS
LIMITS
-
T, =+25°C T,=0Cto T, =-40°Cto
+70°C +85°C
Vee=5Y | Voo =5V#10% Voo =5V10% |
SYMBOL PARAMETER TEST CONDITION C, = 50pF C =50pF | C =50pF | UNIT
R, = 5000 R, = 500Q R =500 o
L]

Min |Typ | Max | Min Max . | Min Max |
lS(H) Setup time, High or Low 40 50 | 5.0 | ns
() | J,.K TP Waveform 1 35 40 4.0 L

(H) | Hold time, High or Low 00 00 0.0 1

tthh(L) J,. K 1CP Waveform 1 00 00 Y ! ns
prem— N | |

t,(H) CP Pulse width 45 5.0 5.0 ns
1L High or Low Waveform 45 5.0 I s0 |
S, .R i |

t, (L Spn + Fp Pulse widh Waveform 2,3 45 5.0 5.0 ns
Low | ) l
Recovery time | 1

'REC §D ,B.t0CP Waveform 2,3 4.5 5.0 5.0 I ns

n D

AC WAVEFORMS | I |

Ik, e . Yu
“tg(L)HetnlL) tg(H) *t h(H)*

CP,

* tpy 9
Q

IR
Qn

fmax

Nty (L) = He—ty (H) —

Vu

Vi

- tpHL
N v,

btPLH0

Vm

Waveform 1. Propagation Delay For data to output, data
setup time and hold times, and clock pulse 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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Document No. 853-0342

ECN No. 98710

Date of issue November 27, 1990
S;atus 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 V. , the gate will
respond in the transition of the other input
as shown in Waveform 1.

PIN CONFIGURATION

Doa 0] [12] Vo
Dob [2] 13] Dy,
60 E E Dga
D1a E E 63
o, ] 10] Dy,
g, [¢] [9] Dy
GND [7] 8] a,

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
COMMERCIALRANGE
PACKAGES Voo =5V410%; T, =0°C 10 +70°C
14-Pin Plastic DIP N74F132N
14-Pin Plastic SO N74F132D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PiNS DESCRIPTION HIGHLOW | HIGHILOW

D, Duy Data inputs 1.011.0 20pA/0.6mA

Q, 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

LOGIC SYMBOL (IEEE/IEC)

12 45 9 101213
LI
D5aPob 212216 P2a P25 P32 Pan

o
9@, @, @
TT1
36 81
Veg=Pin14
GND=Pin7

;: s | 3
s N
o s
12

o Nl

1
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Product Spec

ification

Schmitt Trigger FAST 74F132
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = +25°C TA =0°C to +70°C
Vcc =5V VCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C_=50pF C, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
r — LB R N ]
ooy TETRETATICTTOTY
PHL na’ —nb n l—- - - — - —
AC WAVEFORMS
Dna' Dnb
Qn
Waveform 1.
For Inverting Outputs
NOTE: For all waveforms, V\, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
et tw | o AP
v,
i oG "
T 10% 10% ov
— I_‘mL(‘) _'I =ttt )
v,
PULSE 2 — J'—tnn(') f— tont)
GENERATOR puT 5% o% AMP (V)
Ry J- :SE;?IE Vi Vu
L1 L 10% . | K% oy
V=158V
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 YW Y baL
C, = Load capacitance includes jig and probe capacitance;
L
see AC CHARAGTERISTICS for value. 74F sov MHz | 500ns| 2.5ns | 2.5ns
R = Termination resistance should be equal to Zoyrof
pulse generators.

November 27, 1989
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Document No. 853-1154 FAST 74 F .I 3 3
ECN No. 97893

Date of issue October 16, 1989 G O Te

Status Product Specification
i 13-Input NAND Gate
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F133 4.0 ns 2.0 mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V410%; T, =0°C 1o +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 HIGH/LOW | HIGHLOW
E = Data inputs 1.01.0 204A/0.6mA
L
Q 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 [1] 6] Ve Z 2
3
Dy [2] [15] D12 ] 2
— 4
D2 LT_ E D11 5 '5_"'
D5 [4] [13] D10 :— . 5
D4 [5] 12] Dy P P LA N
D5 [6] 11] Dg n E——
s (7] 10] by 12| 12
oo [5] 5 @ o ]
— 14
TOP VIEW ] 15
Vcc = Pin 16
GND =Pin8

13
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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' A1 n)
and providing four mutually exclusive
active-Low outputs (@ - Q). Each
decoder has an active-Low Eanable (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 53ns 13mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V£10%; Ty =0°C 10 +70°C

16-Pin Plastic DIP N74F139N
16-Pin Plastic SO N74F139D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE

PINS DESCRIPTION HIGHLOW | HIGH/LOW

Anar Aoy Address inputs 1.0/1.0 20pA/0.6mMA

Ea, -E'b Enable inputs (active Low) 1.0/1.0 20pA/0.6mA
’60n. aan Data outputs (active Low) 50/33 T OmATZOmA ||
NOTE:  S——

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 & DMUX
1 16] V, 2
* _cc 1 2 3 15 14 13 —0 0 [y AN
Aoa [2] [15] B}, I I ]| 3 |, J% 1p_s
Ata [3] 14] Aop Ea Aca Aqa Ep Aob Agp 1 2N 6
Q A TN IN_ 7
o ] 3] A 16 DECODER = DECODER b
Q1a E E Qob
Q2q [€] | T Q0a Q15 022 Q3a Qob Q15 Q 2bQ3b 1 12
=H ke | T T | H R
GND [B] 5] Qap N\ 10
15 b \__9
TOP VIEW
Vo= Pin 16
GND = Pin8

14
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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'o, E,) gate can be
used to strobe the decoderto eliminatethe
normal decoding "glitches” onthe 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.

PIN CONFIGURATION

FAST 74F154

Decoder/Demultiplexer

1-o0f-16 Decoder/Demultiplexer

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F154 55ns 26mA
ORDERING INFORMATION
- COMMERCI G
PACKAGES ALRANGE

Vee =5VE10%; T, =0°Cto +70°C

24-Pin Plastic Slim DIP (300mil)

N74F154N

24-Pin Plastic SOL

N74F154D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
Ay-Ag Data inputs 1.0/1.0 20pA/0.6mA
E, E, Enable inputs 1.011.0 20pA/0.6mA
g,-G,, 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.

!:8<

-
~

[

&
ol o4
A

N
3] Gy

i
~

Bl ]3] ] =] =] =] 3] =] W] (31 =]
o mgz

TOP VIEW

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
DX
1
Qq fo—1 B 1 L}‘
2 —
e I ol e L NEl
2 —1 A o, p—* — % N4
n—]a o fo—s 2 13 A3
20— A, as fo—s N
o fo—7 N 7
o; o—s N\ 8
a o—* AN
Q, jo-—10 N\ 10
Qpo—1 N 11
oy jo—113 N 13
b S
1 & 15
s [ i "y ~
Qusly 17 19 | 17
Vcc-PIr124
GND = Pin 12

15




Product Specification
FAST 74F154

Qg Qo Quy Qy2 Qi3 Q4 Qg5

o

J

SRARANARAAN

Qg

ol

G

Qs

Qs

o

Q3

Q;

g

T

il

é?

Qo

pin 12

Vo=pin 24

GND

Decoder/Demultiplexer

FUNCTION TABLE

Philips Components-Signetics FAST Products

LOGIC DIAGRAM

II|rTTITIT|{IITIIT|TT IT T
rr(jrrrxrrx|rrrxx|rTxrxT|TITax
III{ITIITI|XTTII|(TITII|TJII
ITrr{rrxTIxI{T T II|{xxT I 4 IIT X
ITIrXfrxrrxIr(TTrTIIT(xrx x TIIIxT
ITrrlrrxx({XTXTITIT{xrxT 4 ITITx
» IXI(TIXTTXTXT|TIXTIT|TJ I IIIT T
=
2
& ITXII|XTIII(ITII|ST T I IITI
=
o IITI|TTTXTI|TT IS I ITxTx
TIxrxjrxxx|lrTrxoxxlxTxxx|TxTTT
IIIX|rrrx|rXI II|TIXI|TITITI
IITITITITrXT|(~“TITII|TTIT|ITITITXT
Irrrrra4|XITIII|{TTITII|ITITITT
ITrITrX|rIr 4 I|/IIII|TXTII|TILITT
ITrTx|lr4TI|TTrTTx|TxrxxTx e e
Irr{4arrr|TIIII|TTITI|ITIITX
- L __ R __J| LA B I T L0 ]
X XX |dd a2 T T TT|ITXTIT T
—XXX;LLLL IIIX| 40T xXxTXTT
ol |
5 XXX|aguoxxT|a2 T R .
A |
Z XXX|JT 4aT| 4T JT|ax 2 I
8§ N N B N B __§ 8§ N &} —
T aoX{dd | dd 300 [ S R |
AT XTI | AdAd g -

16

High voltage level

Low voltage level

Don't care
January 8, 1990
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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
« Typical 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 (D,
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 Q, the logical AND of

the the two data inputs (D__, D) that ex-’

istedone setuptime 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 Serial-In Parallel-Out Shift Register

TYPICAL SUPPLY CURRENT
TYPE TYPICAL 'M AX (TOTAL)
74F164 100MHz 33mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Voo = 5VE10%; T, = 0°C 10 +70°C
14-Pin Plastic DIP N74F164N
—
14-Pin Plastic Isoll N74F164D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
Dy, Dgy Data inputs 1.0/10 20pA/0.6mA
MR Master Reset input (active Low) 1.01.0 20pA/0.6mA
cP Clock Pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
Q,-Q, Data outputs 50/33 1.0mA/20mA
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)
o fo
Dsa [1] 4] Vee 1 2 * Nlr

b [2 3l o, — PR S
Dsa D & 1 3

) E E QG ® z I 4
s —]cp =
Q [4] 1] Qg 9 —q| MR | S
Q | 6
2 (5 ol __f_ 9,9, @, 0,0,0, 0, Q, | 10
% [& o] MR FITTTTT [
GND 7] 8] cp 3 45 6 10 1112 13 [ 12
Ve =Pin 14 | 12

TOP VIEW GND=Pin7

17
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Product Specification

Register

FAST 74F164

APPLICATION

Reset

Clock

T

Data —Dga
Enable —{Dsb

% D-+—e

CcP
'F164

Qo Q4 0203 04 QS

Qs Q7

)

| +—

Do Dy B, T3 D4 D, Dg D7

Dsa
Dsb

QpQyQ,Q3Q,Q;Q;Q,

cP MR
'F164

N

Dg Dg D1D11C12 D130 14045

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
T,=+25°C T, =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
fuax Maximum clock frequency Waveform 1 80 100 80 MHz
t Propagation delay 3.0 5.0 8.0 25 9.0
PLH ns
by, | CPtoQ Waveform 1 50 7.0 10.0 50 | 110
: L] T — LA 1 L L& R __§ I
Propagation delay ns
tohL MRt Q Waveform 2 L5.5 75 10.5 55 11.5
L B B R B & _§  J DEEN UENN PEEN ENE TN N
AC SETUP REQUIREMENTS
: LIMITS .
TA = +25°C TA =0°C 1o +70°C
VCC =5V VCC =5V+10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL = 5000 RL =500Q
Min Typ - Max Min - Max
t.(H) Setup time, High or Low 70 50
3 . / ns
() | D, t CP Waveform 3 70 50
t (H) Hold time, High or Low 1.0 2.0
t:(L) D, to CP Waveform 3 10 20 ns
(H) CP Pulse width 4.0 4.0
W High or Low Waveform 1 70 70 ns
L MR Pulse width Waveform 2 7.0 7.0 ns
"
Low
Recovery time
toec TR 1o CP Waveform 2 7.0 7.0 ns

February 8, 1990
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Document No. 853-0047

ECN No. 98776 FI i _FI
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Status Product Specification Quadd D Flip-Flop

FAST Products
FEATURES TYPE TYPICAL fy,« TYPICAL S(;Jg;k{)CURRENT
« Four edge-triggered D-type flip- 74F175 120NN 25mA

flops z m

» Buffered common clock

- Buffered asynchronous Master
Reset

. True and comuementarLo_Puts

. lndustrlal temperature range
available (-40°C to +85°C)

DESCRIPTION

The 74F175 is aquad, edge-triggered D-
type flip-flop with individual D inputs and
both Q and Q outputs. The common bufi-
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 Qoutput. All Qoutputs
will be forced Low independently of clock
or data inputs by Low voltage level on the

ORDERING INFORMATION

ler—dlr vl
COMMERCIAL RANGE | INDUSTRIAL RANGE

PACKAGES Vg = 5V£10% 1 Vee = 5VE10%
TA =0°C to +70°C 1 TA =-40°C to +85°C
16-Pin Plastic DIP N74F175N 1 174F175N
16-Pin Plastic SO N74F175D |_ — _I7ﬁ1 ED_ -
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
— | oA
DO - D3 Data inputs 1.011.0 20pA/0.6mA
MR Master Reset input (active Low) 1.0/1.0 20pA/0.6mA
cP Clock Pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
Q Q True outputs 50/33 1.0mA/20mA
Q, 5 Complementary outputs 50/33 1.0mA/20mA
NOTE:

MRinput. The device is useful for applica- One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

tions where both true and complementary

outputs are required and the CP and MR

are common to all storage elements.

PIN CONFIGURATION . LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
MR 1] el Vee ssm1w 2 boa
o Pu
— 273
Q, 3] 14 @, o—Jee -1 C
1—d MR 4 |2
Dy [4 2] b, 0,Q,@,Q,0,0,0,Q 10 N 3
D1 [3] 2] D 5 | 7
_ 2 11717 — NG
q,[5] 1 Q, 326711101415 12 10
a,[7 Q I n
17 al Vg = Pin 16 13 |15
GND E E] CP GND = Pin 8 — 14

L-——J
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Flip-Flop FAST 74F175

AC ELECTRICAL CHARACTERISTICS

LIMITS
L B &
TA = +25°C TA =0°Cto TA =-40°C to I
+70°C +85°C
Vee =5V | Voo =5V10% IV . =5v+10% |
SYMBOL PARAMETER TEST CONDITION cL = 50pF cL = 50pF I cL = 50pF I UNIT
RL = 500Q RL = 500Q RL = 500Q I
Min [Typ |Max | Min | Max ] Min | Max |}
fMAX Maximum clock frequency Waveform 1 100} 140 100 I 100 : MHz
t Propagation delay 4050 65 4.0 75 3.5 85 |
PLH | —~ &
. | CPtoQ orQ, Waveform 1 40!65]| 85| 40 | 95 a0 | 100 ™
Propagation delay
oL MR to Qn Waveform 3 45,90 115 4.5 13.0 I 4.5 13.0 : ns
Propagation dela H
ot | TR 5, Y Waveform 3 40/65) 80| 40 | 90 | 40 | 110 ! ns
1
AC SETUP REQUIREMENTS
LIMITS
L N N ]
TA = +25°C TA =0°Cto TA =-40°C to
+70°C I “sesc |
Ve =5V | Vg =5V £10% Vo =5V £10% |
SYMBOL PARAMETER TEST CONDITION CL = 50pF CL = 50pF CL = 50pF I UNIT
R, = 500Q RL = 500Q RL = 500Q 1
Min |Typ | Max | Min Max | Min Max |
t_(H) Setup time, High or Low 30 30 ] 30 |
X X X X
t() | DtocCP Waveform 2 30 30 40 "
t.(H) | Hold time, High or Low 10 10 10 1
h . ! :
L) D, to CP Waveform 2 10 10 I 10 ! ns
" L]
t,(H) CP Pulse width 4.0 4.0 4.0
(W) High or Low Waveform 1 50 5.0 I 6.0 ! ns
MR Pulse width 1
t, (L) Low dsewt Waveform 3 5.0 5.0 ] 50 I
Recovery time |
tRec MR to CP Waveform 3 5.0 5.0 I 6.0 l ns
L LB B ] 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
array. Address inputs are buffered to

PIN CONFIGURATION

FAST 74F189A

64-Bit TTL Bipolar RAM, Inverfing

(3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL ACCESS TIME (TOTAL)
74F189A Sns 55mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Vo = 5VE10%; T, = 0°C 10 +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

74F(U.L.) LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
Do- D3 Data inputs 1.0/1.0 20pA/0.6mA
Ag Ay Address inputs 1.0/1.0 201A/0.6mA
CE Chip Enable input (active Low) 1.0/2.0 20pA/1.2mA
WE Write Enable input (active Low) 1.0/2.0 20pA/1.2mA
G, G, 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

LOGIC SYMBOL

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

- stored data.

LOGIC SYMBOL(IEEE/IEC)

Ao [1] 6] Voe
¢ce [Z] 15] A,
we [3] 1] A,
Do [@] 3] Ay
9, 5] 2] D,
D, [€] 1] a,
8,0 o o,
GND [8] 9] a,
TOP VIEW

1 —

15—
14—
13—
2 —9
3 —9

= 3u>n>;->o>

E 0y040,03

TTT]

§ 7 9 1

VCC = Pin 16
GND = Pin 8

RAM 16X4

1
15
14

G1

1EN [READ]
1 C2 [WRITE}

. | |

A, 2D AV

AN

s
o
© N |

-
a

lb‘
g
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Product Specification

64-Bit TTIL Bipolar RAM (16X4)

FAST 74F189A

LOGIC DIAGRAM

H = High voltage level
L = Low voltage level’
X = Don'tcare

Do Dy Dy D3
DATA ————0—04— WE
BUFFERS CD_.___________ oF
Ao e—
Ay — - -
17| bECODER ADDRESS [ M| Py OrD X LBIT
A2 ——| DRIVERS DECODER ARRAY
Az —
‘QUTPUT ( o
BUFFERS p——
L]
GND = pin 8 QO Q1 Q2 Q3
FUNCTION TABLE
INPUTS OQUTPUT
— T = 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

‘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 1%
Vin Input voltage 0510 +7.0 v
[ Input current -30to +5 mA
Vout Voltage applied to outputin High output state 0.510 +V \
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
Ts1a Storage temperature -65 to +150 °C

February 23, 1990
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Product Speclfication

64-Bit TIL Bipolar RAM (16X4)

FAST 74F189A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL " PARAMETER UNIT
Min Nom Max
Ve Supply voltage 45 5.0 55
Viu High-level input voltage 20
VIL Low-level input voltage 0.8
Ik Input clamp current -18 mA
lou High-level output current -3 mA
lOL 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. = MIN, V. = MAX £10%V, 24 v
Vou High-level output voltage cc it ce
Vi = MIN, [, = MAX 5%V 27 | 34 \
: Van =MIN, V, = MAX +10%V 035| 050 | V
VoL Low-level output voltage ce I ce
V= MIN, 15, = MAX +5%V 035| 050 [ V
VIK Input clamp voltage VCC = MIN, II = IIK 073 -1.2 Vv
II Input current at maximum input voltage VCC =MAX, VI =7.0V 100 | pA
Iy High-level input current Voo =MAX, V| =2.7V 20 HA
. Others 06 | mA
I Low-level input current — Vog =MAX V| =0.5V
CE, WE -1.2 | mA
Off-state output current _ _
lozn High-level voltage applied Voo = MAX, Vg = 2.7V 50 | mA
Off-state output current _ _
loz Low-level voltage applied Ve = MAX, V=05V -50 | mA
| os Short-circuit output current® Vcc = MAX -60 .-150 | mA
lec Supply current (total) Vi = MAX, CE = WE = GND 55 | 80 | mA
Cin Input capacitance Voo =5V, V=20V 4 pF
COUT Qutput capacitance Ve =5V, Voup = 2.0V 7 pF
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 VC =5V, TA =25°C.

3. Not more than one output should be shorted ata time. For testing 1y, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intemnal 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, Ios tests should be performed last.

February 23, 1990 23
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Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F189A
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 2.5 8.0
PLH &
i | A wQ Waveform 1 20 | 45 80 20 | 8o | ™
togy | 27 ™ "Enabie time Wavelorm 2 20 | 35 6.0 15 70 ns
tog CEtoQ, avelor 20 | 40 7.0 20 75
t Disable time 25 4.5 7.0 20 8.0
PHZ (===
thz |CE®Q, Waveform 3 15 | 30 55 15 6.0 ns
t Write Recovery| Enable time 20 4.0 6.5 2.0 7.0
PZH _— —
thor |time WEtQ Waveform 4 25 | 45 75 25 | 8o | ™
t Disable time 35 55 8.5 3.0 9.0
pHz |Disablet )
toy |WEWQ Waveform 4 15 | 35 65 15 7.0 ns
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°Cto +70°C
Vcc=5V Vcc=5Vi10%
SYMBOL PARAMETER TEST CONDITION c 2 50pF €, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) | Setup time 4.5 5.0
tL) | A toWE Waveform 4 45 50 ns
t (H) | Hold time 0 0
h ime
v L An to WE Waveform 4 0 0 ns
t(H)} | Setup time 75 9.0
2L | D, toWE Waveform 4 65 80 ns
t (H) | Hold time 0 0
h —_—
X L Dn to WE Waveform 4 0 0 ns
Setup time
WL | gE (falling edge) to WE (falling edge) Waveform 4 ° ° ns
Hold time
WY | WE (falling edge) to TE (rising edge) | " aveform 4 65 & ns
Pulse width, Low '
(L) WE 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

A p
<¢—1pHL —>

Qn VM
<—!pLH

Waveform1. Read Cycle, Address Access Time

eE Vit /

lPZH_>
_ tpzL

Waveform 2. Read Cycle, Chip Enable Access Time

Waveform 3. Read Cycle, Chip Disable Time

Kow m
tg(Hor L)———— -1t (Hor L)
Vit M
1 (L) —> d—1t p(HorL)-p
Vu /-" VM
<—|s(HorL)—>‘ ty (L >
—— t (L) —
VMN< " 7-/ Vi
1 'pzH
PHZ «—— — >
< pPLZ tpzL
Hi-Z
Vi A VM

Waveform 4. Write Cycle

NOTES: 1. Forall waveforms, V,, = 1.5V.

February 23, 1990
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64-Bit TTL Bipolar RAM (16X4) FAST 74F189A

TEST CIRCUIT AND WAVEFORMS

+ !

t AMP
20% v 90% o
NEGATIVE v v
PULSE " "
10% 10%

— |'_'m. ) —l |’—ln_u ﬂ,)ov

Vv
PULSE >
GENERATOR

Test Circuit For 3-State Outputs 7 I—'“" ) l'_""- “I)A“PM
90% 20%
SWITCH POSITION POSITIVE v v
PULSE " "
TEST SWITCH 10% 7 10%
F tw | ov
t closed
PLZ Vy = 1.5V
oz closed
Input Pulse Definition
All other open
DEFINITIONS
R = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C = LoaujA ccapczc::r;c;%réil:g;sgg 1:and p‘robe capacitance; Amplitude | Rep.Rate Wl Y | Y
see or value.
L . 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of

pulse generators.

February 23, 1990 26
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FEATURES

« Synchronous, reversible 4-bit-
counting

. Als¥nchronous parallel load capa-
ity

» 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 74F193 counts in the binary
mode. Separate up/down clocks, CP, and
CPy, 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 devnce will count up. If the CP, clock is
pulsed while CP, is held High, the device 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-flop contains JK
feedback from slave to master such that a
Low-to-High transition on the CP, input will
decrease the count by one, while a similar
transition on the CP,, input will advance the
count by one. One clock 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 (TCD) 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 TYPICALf ¢ (TOTAL)
74F192 125MHz 32mA
- 74F193 125MHz 32mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, = 0°C 10 470°C
16-Pin Plastic Dip N74F192N, N74F193N
16-Pin Plastic SO N74F192D, N74F193D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOAD VALUE
PINS DESCRIPTION HIGP&/LO\}V HIGH/LOW
Dy- D, | Datainputs 1.0/1.0 20pA/0.6mA
CPy, Count up clock input (active rising edge) 1.0/3.0 20pA/1.8mA
(;PD 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 20uA/0 6mA
Qo -Q3 Flip-flop outputs 50/33 1.0mA/20mA
T‘gu Terminal count up (carry) output (active 50/33 1.0mA/20mA
Low)
T(_;D 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. ﬁu will stay Low until P goes High
again, duplicating the count up clock, al-
though delayed by two gate delays. Likewise,
the TCD output will go Low when the circuitis
in the zero state and CPD 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 %e outputs regardless 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.
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Counters ‘ | FAST 74F192, 74F193

AC WAVEFORMS
CPy
cPp Yu Vu
ol tpLH

Ty Vu e

Waveform 1. o

aveform
Propagation Delay, Clock Input To Output, Clock Waveform 2.

Propagation Delay, Clock to Terminal Count

Pulse Width, and Maximum Clock Frequency

CPy
CPp

Ty
S o V' Vi
Waveform 3,

Parallel poulse width, Parallel Load to Output Delays,
and Parallel Load 10 Clock Recovery Time

Waveform 4.
Propagation delay, Data to Flip-flop outputs,
Terminal Count and Down Outputs

MR _7-—&.(")—~ »
ey Iflnsc* Dny/ {v, v"’//%'Vu VMW

G e e (TN —hn
»'L\_V_»J/—\_/“

Waveform 6.
Data Setup And Hold Times

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

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

TIMING DIAGRAM (Typlcal clear, load, and count sequence ) for l'_l_=_1192

[
el..: MR ﬂ - ! I
— - 1y
Load PL v L [
Do_J i e e e - .I_I _______
T 1 T I—l ———————
I t DD PN T
02 1 [ - ’l l -
O3 [ Y | 'I ““““
S raa W g W I
Count Up' cPy R ] ]
Count Down S5 11Tt ! 18 B
Qg — — — [] ] )
S
| [
Q- - — 11 T T i :
Sy RIS S — Ly
ﬁI.l LB T 1 m T T :
w5, 1 | | ' - | .
1 ) [ LtJ
Sequernce l l l I 10 8 7
CounlUp —] et Colml W
Clear  Proset l I
@, 'F192 Decade Counter I l
-

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

when counting down, count up must be High.

C

January 8, 1990
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Document No. 853-0024 FAST 74F -I 95
ECN No. 97805 \ \
Date of issue October 5, 1989 Shlﬁ Reg ISTer
Status Product Specification )
FAST Producs 4-Bit Parallel-Access Shift Register
TYPICAL SUPPLY CURRENT
A
FEATURES TYPE TYPICAL fy,y (TOTAL)
« High-impedance NPN base inputs 74F195 115MHz 45mA
for reduced loading (20pA in Low
and High states) ORDERING INFORMATION
- Shift right and parallel load capabil- COMMERCIAL RANGE

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 usefulina
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 (Q, — Q,) and parallel
load, which are controlled by the state of
the Parallel Enable (PE) input. Serial data
enters thefirstflip-flop (Q,) viathe Jand K

PACKAGES

Vcc =5V+10%; TA =0°C to +70°C

16-Pin Plastic DIP

N74F195N

16-Pin Plastic SO

N74F195D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
D,-D,4 Parallel data inputs 1.0/0.033 20pA/20pA
JK J - Kor D type serial inputs 1.0/0.033 20pA/20pA
PE Parallel Enable input 1.0/0.033 20pA/20pA
CcP 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)
4 56 7
wR [0 6] Ve L] o Ny,
D, D, D,D
i 2] 15] Qp o pg 0 17273 LN
K [3] [14] Q4 2 4, 0 Neot—»
DOE ) 10 —]cp Q;p—M -1 r
3 —gk 2
D p— Y]
1] 2l (13 1 —d ur 3 Nk |15
D, [6] 1] Q3 QQ70,0; 4 1' 2D
03[7] io] cp BN 5 1,20 -
GND [B] 5] e 15 14 13 12 6 . 13
Vcc-Pi‘ms 7 ‘ 12
TOP VIEW GND = Pin 8 e E 11
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Product Specification

Shift Register

FAST 74F195

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
. PE mode 120 130 110
fuax  [Maximum clock frequency Waveform 1 MHz
Toggle mod 100 115 90
! Propagation delay 40 65 95 | 40 oo —_ =
PLH 4
. | CP0Q, Waveform 1 40 65 90 | 40 95 ns
t Propagation delay 7.0 10.0 13.0 7.0 s
PLH o ! ! of g
tog. | CP10Q, Waveform 1 45 7.0 90 | 40 9.5 ns
P tion del
tPHL m%;;igénlon i Waveform 2 5.0 7.5 10.5 5.0 11.0 ns
Propagation delay
Ly MRt Q, Waveform 2 7.0 10.0 135 7.0 14.0 ns
AC SETUP REQUIREMENTS
LIMITS
'I'A =425°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, High or Low 4.0 4.0
) | JKandD toCP Waveform 3 40 40 ns
(H) Hold time, High or Low 0 0
E‘JL) J.Kand Dn to CP Waveform 3 0 0 . ns
t.(H) Setup time, High or Low 3.0 3.0
tZ(L) PE to CP Waveform 4 40 50 ns
th(H) Hold time, High or Low 0 0
L) PE to CP Waveform 4 0 0 ns
CP Pulse width
t,(H) High Waveform 1 6.0 6.0 ns
™R Pulse width
(W] Low Waveform 2 50 5.0 ns
Recovery time
thec WA to CP Waveform 2 6.0 6.0 ns

October 5, 1989
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Document No. 853-1308

ECN No. 98907

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

FEATURES

High speed performance
Replaces 74F219

Address access time: 8 ns max vs
28ns for 74F219

Power dissipation: 4.3 mW/bit typ
Schottky clamped TTL

One chip enable

Non-Inverting outputs (For invert-
ing outputs see 74F189A)
Buffered PNP inputs

3-state outputs

74F219A in 150 mil wide S.0. is
preferred option for new designs
» C3F219A 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 74F219A is a high speed , 64-Bit

RAM organized as a 16-word by 4-bit
array. Address inputs are buffered to

FAST 74F219A

64-Bit TTIL Bipolar RAM,
Non-Inverting (3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL ACCESS TIME (TOTAL)
74F219A 5ns 55mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5VE10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F219AN
16-Pin Plastic SO (150 mil) N74F219AD
16-Pin Plastic SOL (300 mil) C3F219AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOADVALUE

PINS DESCRIPTION HIGHILOW | HIGH/LOW
D o D 3 Data inputs 1.0/1.0 20pA/0.6mA
Ay Ag Address inputs 1.0/1.0 20pA/0.6mA
CE Chip Enable input (active Low) 1.0/2.0 20pA/1.2mA
WE Write Enable input (active Low) 1.0/2.0 20pA/1.2mA
Q- Gy 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 same polarity as the
stored data.

PIN CONFIGURATION LLOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
4 610 12
Ao [1] 16] Vee I | | ] b RAM 16X4
CE 12 15
¢ée [2] %M i—1a, P6P:1D20s i Las
WEIE 14 A2 15— A1 ‘1?—
14— A —
P& % A3 13— Az 2 sy
5 12| D —T—{1EN [READ|
% 3 2 —qcE BN [F e
D1E an —WE Qg Q1Q,Q3 . | rJ .
a,[7] 10} b, HEN —Jaz AV—
GND [8] 9] a, Veg-Pne 5 7 9 M 10 { o
GND=Pin8 12 11
TOP VIEW
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Product Specification

64-Bit TTL Bipolar RAM (16X4) FAST 74F219A
LOGIC DIAGRAM
Do Dy Dy D3
DATA —Q—oq_— WE
BUFFERS ! H___ CE
AO —
Ay — -
1 DECODER ADDRESS 16 WORD X &-BIT
A2 ——| DRIVERS DECODER ARRAY
Az —
OUTPUT o
BUFFERS 0—
Ve =pin 16 Qo 01 02 03
GND = pin 8
FUNCTION TABLE
INPUTS OUTPUT
= | w= OPERATING MODE
CE | WE Dn Qn
L H X Stored data Read
L L L High impedance Write "0"
Lt H High impedance Write *1”
H X X High impedance Disable Input
H = High voltage 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
Vcc Supply voltage -0.5t0 +7.0 Vv
Vin Input voltage 0.5t +7.0 \
I Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +V v
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto +70 °C
Tsta Storage temperature -85 to +150 °C

February 23, 1990
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER N UNIT
Min Nom Max
VCC Supply voltage 45 5.0 55 \
Vi High-leve! input voltage 2.0 Y
Vi Low-level input voltage 0.8 \
lik 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
Voo = MIN, V, = MAX 0%V | 24 v
Vou High-level output voltage cc It ce

Vi = MIN, 15, = MAX 5%V 27 | 34 \'

Voe =MIN, vV, =MAX +10%V 0.35| 050 |V

VoL Low-level output voltage ce L cC

Vi = MIN, 15 = MAX 5%V o 035 050 | V

VIK Input clamp voitage VCC = MIN, II = 'lK 0.73| 1.2 "
II Input current at maximum input voltage VCC =MAX, VI =7.0V 100 | uA
IIH High-level input current _ Vcc = MAX, Vl =27V 20 pA

. Others 06 | mA

" Low-level input current — Voo =MAX, V=05V
CE, WE -1.2 | mA
Off-state output current _ _
lozn High-level voltage applied Voe =MAX, Vg =2.7V 50 | mA
Off-state output current B
lozt Low-level voltage applied Veg = MAX, Vo= 0.5V | S0 | mA
Ios Short-circuit output current® Vee = MAX -60 -150 | mA
lec Supply current (total) Ve = MAX, CE = WE = GND ) 55 | 80 | mA
C|N Input capacitance VCC =5V, VIN =2.0V 4 pF
Cout Output capacitance Vee =5V, Vgyr = 2.0V 7 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. = 5V, TA =25°C.

3. Not more than one output should be shorted ata time. For testing 'OS' 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, log tests should be performed last.
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A

AC ELECTRICAL CHARACTERISTICS

LIMITS
. TA = +25°C TA =0°C to +70°C
: Voo =5V Voo =5V£10%
SYMBOL " PARAMETER TEST CONDITION C, = 50pF S, = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
t Propagation delay 25 5.0 8.0 25 8.0
o | A,0Q, Waveform 1 20 | 45 80 20 | 80 ns
tozn | 2% "™ MEnable time Wavalorm 2 15 | 80 60 15 | 65 |
tPZI. CEto Qn 25 4.0 7.0 20 75 .
t Disable time 25 45 7.0 2.0 8.0
e |CEwg, Waveform 3 15 | 30 55 10 | 6o | ™
t Write recovery { Enable time 2.0 3.5 6.5 1.5 7.0
PZH —_—
oy |tme WEtoQ, Waveform 4 30 | 45 75 25 | 80 | ™
t Disable time 3.0 50 8.0 25 9.0
b |WEoG, Waveform 4 15 | 35 6.0 15 | 70 ns
AC SETUP REQUIREMENTS
. LIMITS
TA =+25°C TA =0°C to +70°C
' Voo =5V Ve =5VE10%
SYMBOL PARAMETER TEST CONDITION G, = 50pF G, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t(H) | Setup time 45 5.0
&L | At WE Waveform 4 45 50 ns
t (H) | Hold time : 0 [¢]
h —
T | A, toWE Waveform 4 ‘ 0 0 ns
t.(H) | Setup time 8.0 9.0
£) |D,wWE | Waveform 4 75 85 ns
t (H) | Hold time 0 0
h —
1y U Dn o WE - Waveform 4 0 . 0 ns
Setup time
L) | TE (falling edge) to WE (falling edge) | 'Vavéform 4 0 0 ns
Hold time
YO | wE (falling edge) to CTE (rising edge) Waveform 4 6.5 75 ns
Pulse width, Low
tu(t) WE Waveform 4 7.0 8.0 ns
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64-Bit TTL Bipolar RAM (16X4) FAST 74F219A
AC WAVEFORMS
N
—tpHL—P>
Qn M
<4—'pLH

Waveform1. Read Cycle, Address Access Time

CE Vi /
tpzH —
t
- "PZL
Q VM

Waveform 2. Read Cycle, Chip Enablé Access Tlmé'

CE u

t
PHZ __,,
t
PLZ \‘
Q v,

o

Waveform 3. Read Cycle, Chip Disable Time

An ><VM Vi
tg (Hor Ly ————————p-1-tp (Hor L)
D, M Vi
t (L)~ id—t (Horl)—p
_ Y L/
CE M Am
44—t  (Horl) —> 1« th (L >

1, (L) —p
__ AN w 0
WE WR_ oM™ \

¢\ PHZ 4 PZH___

'pLz PzL
HI-Z —

Q, Vi Vy

Waveform 4. Write Cycle

NOTES: 1. Forall waveforms, V\, = 1.5V.
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Product Speclfication

64-Bit TTL Bipolar RAM (16X4)

FAST 74F219A

TEST CIRCUIT AND WAVEFORMS

Vec

T t_"'l.ﬂV

PULSE
GENERATOR

cl::I:

Test Circuit For 3-State Outputs
SWITCH POSITION

TEST SWITCH
toLz closed
oz closed
All other open
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
C, = Load capacitance includes jig and probe capacitance;

see AC CHARACTERISTICS for value.
Rp = Termination resistance should be equal to Zout of
pulse generators.

1 anp
20% v 0% ~
NEGATIVE | v v
PULSE " "
10%

POSITIVE
PULSE

10% ov
- , L—‘nl(t.) —'l L“Im t)
h r'vxu @) —'l r’_'m. @)

90% 90% AMP V)
Vu Vu
10% A 10%

f tw u ov

VM = 1.5V
Input Pulse Definition

FAMILY

INPUT PULSE REQUIREMENTS

Amplitude | Rep.Rate twol Y | Yo

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 Transceiver, Inverting (3-State)
74F243 Quad Transceiver (3-State)

PACKAGES

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F242 4.3ns 31.2mA
74F243 4.0ns 66mA
ORDERING INFORMATION
COMMERCIAL RANGE

VCC =5V+10%; TA =0°Cto +70°C

14-Pin Plastic DIP

N74F242N, N74F243N

14-Pin Plastic SO

N74F242D, N74F243D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS 74F(UL) | LOADVALUE
DESCRIPTION HIGH/LOW | HIGH/LOW
An, Bn Data inputs (F242) 3.5/1.67 70pA/1.0mA
A.B, | Data inputs (F243) 3.5/267 70uA/1 BmA
O_EA Output enable input (active Low) 1.0/1.67 20pA/1.0mA
OEB Output enable input 1.0/1.67 20pA/1.0mA
An' Bn Data 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)
74F242 74F242 74F242
_ 34 5 6 L Nt
OEp[1 E Vee t t ¢ g LI [
Nc['a [13] OEg (o J o S o) 3 1
Y 2] Ne Ay Ay Ay As v =
> 2V
M [a E By 1 —d OE, 4 :]13
% ] i) & 13 —{ o, .
5 g—
A E El & By, B, B, By f
anD [7 5 ¥T %3 ‘. !
TOP VIEW 1nmiw 9 8
Vg = Pin 14
GND«Pin7
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Transceivers FAST 74F242, 74F243
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto +70°C
V.~z=5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max d
to Propagation delay 2-5l = -3-5' == 5 = -2.5- - -7-0 =-=T=
H . . . . )
. | Ay B 1B A Waveform 1 | 20 30 45 | 20 45 | "
t Output Enable time Waveform 3 3.0 4.0 70 3.0 8.0

PZH .

- to High or Low level 74F242 Waveform 4 ! 35 6.5 9.0 35 10.5 ns
toz | Output Disable time Waveform 3 135 55 85 35 9.0 ns
torz from High or Low level Waveform 4 l 35 6.0 9.5 35 11.0
ty | Propagation delay I 25 4.0 52 20 6.2
tre | A,B 0B, A Waveform 2 25 40 52 | 20 65 | ™

L8 B N _§B B N B B N N &8 N B 8 B _§B _§N_]
tozn Output Enable time 74F243 Waveform 3 2.0 45 57 2.0 6.7 ns
toz. | to High or Low level Waveform 4 20 5.0 7.5 20 8.5
toz | Output Disable time Waveform 3 2.0 4.0 6.0 20 70 ns
oz from High or Low level Waveform 4 2.0 45 6.0 2.0 7.0
AC WAVEFORMS

By An

Waveform 2. For Non-Inverting Outputs

OE OF
OE A L Vu
B ) OEg 1 A
PHZ sy gy -0.3V PZL PLZ
A ,Bn o MnBn Vu VoL +03V
-

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

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

TEST CIRCUIT AND WAVEFORMS

k

m—x t w 20% AMP (V)
A/
| ;
GENERATOR 10% 10% ov
— l"' TH (ty) _'l tyew (1)
= - = N —1 tr
Test Circuit For 3-State Outputs r_;;:” o Yoy r_ ¢ ')AMP )
SWITCH POSITION posmve | /), v
PULSE “ ']
TEST SWITCH 10% A 10%
oz closed f tw ' o
toz closed VM =15V
All other 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 1
P! p- w | Yed | el
see AC CHARACTERISTICS for value.
Ry = Termination resistance shou'd be equal to 2 of t 74F 3.0v 1MHz | 500ns| 2.5ns | 2.5ns

pulse generators.

November 27,1989
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Document No.
ECN No.

853-0357
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, OE,, and O, , each
controlling four of the 3-state outputs.

PIN CONFIGURATION

FAST 74F244
Buffer

74F244 Octal Buffer (3-State)

Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F244 | 4.0ns 53mA
ORDERING INFORMATION
TN BN SN B S
COMMERCIAL RANGE [ INDUSTRIAL RANGE
PACKAGES Vg =5VE10% I Veo=5V+10%
T,=0°C10470°C T, =-40°C to +85°C
20-Pin Plastic DIP N74F244N 1 174F244N
20-Pin Plastic SOL N74F244D L 174F244D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | - HIGH/LOW
Lan lon Data inputs 1.0/2.67 20pA/1 6mA
675-3 ﬁb Output enable inputs (active Low) 1.0/1.67 20pA/1.0mA
Yar Yon Data 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.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

BE.(% E: Vee
Iao [ 2] 9] OE»
Yo E 18] Y.
[ E 17{  Teo
Yo1 E 16] Yar
[ E 15] lo1
Yoo [ 7] 14] Yoo
la 13] 1s2
Yes [9] 12] Yas
GND fg| I" Tog

2 46| 8 17 1513 11

LI L]]

laoTat Ta2 la3 1bo Ib1 162 Iba

1— OE,.

19—<1 OEj

YaoYa1 Yaz Ya3YboYb1 Yb2¥ba

HEERERE

181614123 5 7 9

Veg = Pin20
GND = Pin 10

1

EN1
B en2
2

1v 18

4 16
6 14
8 12
17
15 5
13 7
R 9
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Buffer FAST 74F244
AC ELECTRICAL CHARACTERISTICS
LIMITS
LN B
Ty =+425°C T,=0Cto Tp=-40°Cto
+70°C I ".5c |
Vee =5V Vee =5V £10% |Vcc =5V +10% l
SYMBOL PARAMETER TEST CONDITION | C, = 50pF C,_ = 50pF C,_ = 50pF I UNIT
R, =500Q RL = 500Q HL = 500Q
i
Min |Typ | Max | Min Max Min Max [
t Propagation delay 2540 [ 52| 20 6.2 15 70 o
PLH Waveform 1 ns
tPHL Ian' |hn to Yn 25140 | 52 2.0 8.5 I 2.0 7.0 !
tozn Output Enable time Waveform 2 20|43 | 57 20 6.7 2.0 go 1 <
tozL to High or Low level |Waveform 3 20150 ( 70 2.0 8.0 I 2.0 8.5 I n
topyz: Output Disable time ) Waveform 2 16|25 | 55 1.0 6.0 1.0 60 [ ns
to 7 to High or Low level Waveform 3 15125 | 55 1.0 55 1.0 55
AC WAVEFORMS _ | I |

Vo +0.3V
— oL

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 Levet And Output Disabie Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Voo

T Lo 7.0V L N

t AMP

R 90% 3 w K 90% o
Vv Vour
NEGATIVE %
cENERATOR 3 oury —1 PULSE Ju "
J_ 10% 10%
c R, |._ ,.I ov
1 ":[: - T ) g )

Test Circuit For 3-State Outputs -7 r—"m ¢ [Tt &) e ()
SWITCH POSITION vosmve |/, " o
PULSE " u
TEST SWITCH 10% K 10%
L tw 1 ov
t closed
PLZ Vy = 1.5V
thzL closed o
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 LTRSS

see AC CHARACTERISTICS for value.
FlT = Termination resistance should be equal to ZOUT of
pulse generators.

74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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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 multiplexing

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 controlled by the
state of three Select (80,81,8 ) inputs.
True(Y) and complementary (Y) outputs
are both provided. The output Enable
(OE) s active Low. When OE is High, both
outputs are in high impedance state, al-
lowing muitiple 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.

PIN CONFIGURATION

FAST 74F251, 74F251A

Multiplexers

74F251 8-input Multiplexer (3-State)

74F251A 8-input Multiplexer (3-State)

PACKAGES

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

Vcc =5V+10%; TA =0°Cto +70°C

16-Pin Plastic DIP

N74F251N, N74F251AN

16-Pin Plastic SO

N74F251D, N74F251AD

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION e | e
I0~, I7 Data inputs 1.011.0 20pA/0.6mA
Sq 82 Select inputs 1.0/1.0 20pA/0.6mA
OFE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
Y,Y Data outputs 150/40 3mA/24mA
NOTE:

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

74F251A is the faster version of 74F251.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

I3 E 16] Vee
2 [2] 5] 1
SEl 14] 15

i [4] 13] s

v [5] 12] I
Y [¢] 11] s
oE [7] 10] sS4

'GNDE 9] s»

TOP VIEW

4 3 2 1 1514 13 12
g 14 12 |3 Ig 15 1g |7
11— s,
10—{ S1
9—{}Ss2
7 OE
Y Y
5 6
Vcc-Pin1s
GND = Pin 8

MUX

v

-
' l”lul. |l° |; |

-
o

-
&

]
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Multiplexers _ FAST 74F251, 74F251A

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C T, =0°Clo +70°C
Voo =5V Voo =5V10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
R, = 5000 R, =500Q
Min Typ Max Min Max
t Propagation delay 3.0 40 6.0 - 25 7.0
PLH
ton oY - Waveform 2 30 45 65 3.0 7.0 ns
ton Propagation delay 25 4.0 6.0 2.0. 70
o oY Waveform 1 10 20 40 10 50 ns
torn Propagation delay , 40 7.0 9.5 35 11.0
o S toY Waveforr 1, 2 40 70 | 90 4.0 100 | ns
t, Propagation delay 35 6.0 9.0 3.5 10.0
PLH &
o XA Wavelorm 1, 2 15 50 | 75 15 85 ns
tozm Output Enable time 74F251 | Waveform 3 40 6.5 10.0 40 11.0 ns
ton OEtoY Waveform 4 40 | 55 8.0 35 9.0
— N BN WS N SR N S A G R B S B .
tonz Output Disable time Waveform 3 25 40 65 20 75 ns
torz OEtoY Waveform 4 y 30 40 6.5 25 75
tozn Output Enable time Waveform 3 a0 55 8.0 35 9.0
- OEtY Waveform 4 4.0 5.5 8.0 3.5 90 ns
SN NN NS SN SN EEEE PR RN ENEE MR S W Gt e R m—
tonz Output Disable time Waveform 3 25 4.0 6.0 20 75
torz OEto ¥ Waveform 4 20 4.0 6.5 2.0 7.5 ns
t Propagation delay 3.0 5.0 7.0 2.5 8.0
PLH
il 1Y Waveform 2 30 50 7.0 3.0 80 ns
t Propagation delay 2.5 45 7.0 2.0 75
PLH = ns
-y 1Y Waveform 1 10 25 50 1.0 5.0
SoLm Propagation delay 45 6.5 10.0 4.0 11.5 ns
o S oY Waveform 1, 2 40 55 9.0 35 95
1, Propagation delay 35 6.0 9.0 3.5 9.5
o s 1Y 74F251A | Waveform 1,2 25 a5 | 70 25 75 n
ta Qutput Enable time Waveform 3 35 55 7.5 3.0 85 ns
oz OEtoY Waveform 4 - 35 5.0 75 3.0 8.0
torz Output Disable time Waveform 3 . 25 4.0 6.5 20 7.0 ns
toz OEtoY Waveform 4 1.0 4.0 6.0 1.0 65
Yoz Output Enable time Waveform 3 25 4.0 6.5 20 7.0 ns
toa OEtoY Waveform 4 25 4.0 6.5 25 7.0
tonz O_utput_Disable time Waveform 3 35 50 7.5 3.0 8.0 ns
torz OEtoY Waveform 4 1.0 2.0 4.5 1.0 45
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DocumentNo. | 853-0360

ECN No. 98483

Date of issue January 8, 1930
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 common Select inputis Low and
the I1n 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) s High. All but one device mustbe 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
that there is no overlap when outputs of 3-
state devices were tied together.

The 74F257A is the faster version of
74F257.

FAST 74F257, 74F257A

Data Selectors/Multiplexers

74F257 Quad 2-Line To 1-Line Selector/Multiplexer, 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

Vcc =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) | LOADVALUE
DESCRIPTION HIGHLOW | HIGH/LOW
'0n’ |1n Data inputs 1.0/1.0 20p.AIO.6mA
S Common Select input 1.0/1.0 20pA/0.6mA
OE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
Va- Vd 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.
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Data Selectors/Multiplexers FAST 74F257, 74F257A
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
s [ 6] V, | 15,
E D_CC 2 3 5 6 111014 13 1 EN
oel2 el oe ENENERN °
ha[3] 14] 1o 10a t1alob!1bloc! 1c' 0d H1d 2 1 =
Y, 1 1 MUX 4
a IZ ‘_—3_| 1d 1 1s 3 1 v
lon [5]} 2] v, 15—ofoE s ,
1165 [11] 1gc Y, Yy Yo Yg
b o e 111 " :
GND [§] 9] v, 4 7 9 12 1 2
TOP VIEW Veg=Pin 16 L
GND =Pin 8
LOGIC DIAGRAM

High voltage level

Low voltage level

Don't care

High impedance “off” state

Vie=Pin 16 4 7 9 12
GND = Pin 8 Y. Yy Y. Ya
FUNCTION TABLE
INPUTS OUTPUT
CE | s I I v
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

NXrT

January 8, 1990
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FAST 74F269

Document No. 853-0056

ECN No. 98778 ( O u n'l'er

Date of issue February 9, 1990

Status Product Specification 8-Bit Bidirectional Binary Counter

FAST Products TYPE TYPICAL T, TYPICAL SUPPLY CURRENT

(TOTAL)
74F269 115MHz 95mA

FEATURES ORDERING INFORMATION

= Synchronous counting and COMMERCIAL RANGE
loading PACKAGES Voo =5V£10%; T, =0°C10 +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 35maA 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 parallel
loading, are initiated by the rising edge of the
clock.

PIN CONFIGURATION

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) LOAD VALUE

PINS DESCRIPTION HIGHLOW | HIGHILOW
P.- P, Parallel Data inputs 1.0/1.0 204A/0 6MA
PE Parallel Enable input (active Low) 1.0/1.0 20pA/0.6mA
uD Up/Down couﬁt control input 1.01.0 20pA/0.6mA
CEP Count Enable Parallel input (active Low) 1.01.0 20pA/0.6mA
CET Count Enable Trickle input (active Low) 1.0/1.0 20pA/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.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

cpP

ElEIBl ol ol Ll (o] fo] o] ol (o] 21

cep 1

TOP VIEW

23222120 181716 15
L]

| I
PP PPy P P PP

1234’5 67
24 PE
1 —un
12 —f CEP TC jo—14
13 —of CET
11 —jcp
o, Q_ Q.

Voo =Pin19
GND=Pin7

CTR OV 256
MI[LOAD}
M2{COUNT]

M3{UP)

MA[DOWN)

1.70 [TH] 2
2]
14
8]
— [e)

AN

1323
(64}

T

[128] L

35,8 CT=256
4,58 CT=0

er
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Counter FAST 74F269

LOGIC DIAGRAM

2
P B DETAILA | D2

Py 2| DpETALA | )

P, ""—{ DETALA |

P 2| oetana |

P

Py 1—B—[ DETAILA | °[>-6_°4

Ps v DETAILA | ‘ 4>

L DETAILA | G

Ve
- 10

p 15 DETAIL A ;l >0

2

PE

P — >0

_ 1

uD Do 1

12
CEP -
=13

o :ZE;D N

Vgc =pin19 PE cP
GND=pin 7
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Counter FAST 74F269

MODE SELECT-FUNCTION TABLE

____INPUTS _ OUTPUTS | GpeRATING MODE

cP uD | CEP ET | PE P Q, TC

T X X X | I L (a)

T X X X | h H (a) Parallel load

T h I | h X Countup | (a) Count up

T ] I | h X Count down | (a) Count down

T X h | h X q a) .

T X X h h X q: (H Hold (do nothing)

= High voltage leve!

High voltage level one setup prior to the Low-to-High clock transition

Low voltage level

Low voltage level one setup prior to the Low-to-High clock transition
Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition
Don't care
= Low-to-High clock transition

(a) = TCisLowwhen CET is Low and the counter is at Terminal Count. The Terminal Count up is with all Q,

- outputs High andTermina! Count Down is with all Oﬂ outputs Low.

o oo

—»xa —~r>xT|

APPLICATION
cp -
v -
PE . . . . .
HEEEERE L] REREENN L]
PoP‘ PZPJP‘PSP‘P., PnP‘PZP:‘P‘PsPSP7 P‘,P'P,‘,PJP‘PSPSP7 PoP‘PzPQP‘PsP6P7
PE PE PE PE
uD ——un —juo —fuD
P e b cp 1 cp e cP 1€ P—
CEP $—CJCEP F‘OCEP CEP
— CET soom mom mmm s wfm pmm CET mmmt v wmm nes g —CJCET mmm wonm mmm e mem —d CET --——-—-—1
r %% %9909 99 f°o°1QQ°4°5°sov %0,3300,40 G, @, G 0,0, q; G0,
I L TOTTTTTd SRR PETTTTT FETTETTI |
Least significant 8-bit counter Most significant 8-bit counter
Figure 1
Synchronous multistage counting scheme
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Document No. 853-0363
ECN No. 99142
Date of issue March 19 1930
Status Product Specification
FAST Products

FEATURES

« High impedance NPN base inputs
for reduced Ioading (20pA in Low
and High states)

Buffered inputs--one normalized
load

Word length easily expanded by
cascading

« Industrial temperature range

available (-40°C to +85°C) for |
74F280B

| Iy ——

DESCRIPTION

The 74F280A is a 9-bit Parity Generator or
Checker commonly used to detect errors in
high speed data transmission or data retreival
systems. Both Even ( ;) and Odd ( E,) parity
outputs are available for generating and
checking even or odd parity on up to 9 bits.

The Even ( ) parity output is High when an
even number of data inputs (I0~I8) are High.
The Odd ( E,) parity output is High when an
odd number of data inputs are High.

FAST 74F280A, 74F280B
Parity Checker Generator

9-Bit Odd/Even Parity Generator/Checker

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

74F280A 6.5ns 26mA

74F280B 5.5ns 26mA J

ORDERING INFORMATION

U D MY NN NN S
COMMERCIAL RANGE 1 INDUSTRIAL RANGE

PACKAGES Voo =5V£10% ] Vo = 5VE10%
TA =0°C to +70°C l TA =-40°C 1o +85°C
14-Pin Plastic DIP N74F280AN, N74F280BN l [74F280BN

14-Pin Plastic SO

N74F280AD, N74F280BD L. — I_?4EB§D_ —

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION mennom | oW
lolg Data inputs 1.0/0.033 20pA/20pA
XE ) }:O Parity 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.

Expansion to larger word sizes is accom-
plished by tying the Even ( Z;) outputs of up to
nine parallel devices to the data inputs of the

LOGIC SYMBOL

final stage. This expansion scheme allows an
81-bit data word to be checked in less than
20 ns.

The 74F280B is a faster version of 74F280A

PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC)
8
ls II @ VCC 9 2K
8 8 1011 1213 1 2 3 b
= o ts ARARRERN o
Nc[3] [12] 14 To 17 1213 14 15 16 17 18 n Ig | S
's [4] 11] 13 12
2 [5] 0] 12 = £ol—>
0
%o [6] 9] 14 Sl S
enp [7] lo 5' l —:‘:'—
TOP VIEW Vg =Pin 14
GND=Pin 7
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Product Specification

Parity Generator Checker

FAST 74F280A, 74F280B

‘RECOMMENDED OPERATING CONDITIONS

UNIT

LIMITS
SYMBOL PARAMETER -
Min Nom Max
VCC Supply voltage 45 50 55 )
vlH High-level input voltage 2.0
A Low-level input voltage 08
I Input clamp current -18
|OH High-level output current -1
loL Low-level output current 20
Commercial range 0 70
Ta Operating free-air temperature range
Industrial range -40 85

DC ELECTRICAL CHARACTERISTICS

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

mA _
mA
mA

“c

"C o

]
] LIMITS
SYMBOL PARAMETER TEST CONDITIONS > UNIT
Min | Typ® | Max
High-level output voltage Voo = MIN, V, = MAX +10%V 25 ﬁ
Vv . —
OH
VIH = MIN, IOH = MAX iS%VCC 2.7 34 V‘
Low-level output voltage V.. =MIN, V, =MAX +10%V 035|050 | v
v cc It cc : "
o V= MIN, I, = MAX 5%V, 035|050 | v
Input clamp voltage H oL cc ]
V, . . Van=MIN I =1 073 | 1.2 \
IK__ Input current at maximum input voltage cC (LS ]
II VCC =0.0V, VI =7.0V 1100 }1L
High-level input current Commercial 20 HA
range _ _
I'H Industrial VCC = MAX, VI =27V 40- |&-—“A—|
Low-level input current range — v
I . V.~ =MAX V =05V 2
L Short-circuitoutput current® cc ! 2o “/L
| V.~ = MAX -60 -150 mA
OS _ Supply current (total) cC . ° .
ICC VCC = MAX 26 35 mA
OTES:
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 output should be shorted at a time. For testing 'os' the use of high-spceed test apparatus and/or sample-and-hold techniques aro proforablo in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip tempurature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter lests, Ios tests shauld be performed Lint,

March 19, 1990
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Parity Generator Checker FAST 74F280A, 74F280B
AC ELECTRICAL CHARACTERISTICS
LIMITS -
TA = +25°C TA =0°Cto TA =-40°C to

+70°C 1~ .ssc

Voo =5V Vog =5V +10% Vo =5V 10% |
SYMBOL PARAMETER TEST CONDITION C_ = 50pF C, = 50pF C_=50pF UNIT
RL =500Q RL = 500Q RL = 500Q !
Min [ Typ | Max | Min Max | Min Max |
- ——
tyy | Propagation delay Waveform 1.2 50| 7obloo | 50 | 100 | | I
oL o lgto 5 F280A 75.100J130| 75 | 145 1
1 Propagation delay 65| 86|105| 65 | 11.0 | 1
PLH : 610 : :
oL | - lg© Eg Waveform 1,2 70 | 91{120| 60 | 130 L
1 Propagation delay 40 | 65 9.0 35 10.0 3.0 11.0 §
PLH Waveform 1,2 | I ns
t - O
oHL |F? lg tot.zE - 2808 40 | 70{100| 35 | 11.1 35 | 120 I
1 ropagation delay 40 (65[90 | 35 | 100 30 | 110
PLH
it | 1o~ 110 5o Wavelorm 1,2 40| 70100| 35 |10 Bas | 120 b
. i

AC WAVEFORMS

Waveform 1. Propagation Delay For Waveform 2. Propagation Delay For
Inverting Outputs Non-Inverting Outputs

NOTE: For all waveforms, Vy =1.5V.

TEST CIRCUIT AND WAVEFORMS

Vee prova Vil tw |y MM
B BT R "
10% 10% ov
Vin Vour I'— tc(tp “‘, !’_ trntt)
PULSE pDuUT
GENERATOR - !——Hm(n ) ]-—tmu bl
R R AMP (V)
T €. t POSMIVE o o
L I PULSE Vu \
= tw d ov
V=158V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
NPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for valuc. FAMILY INPUT S
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate YWl trm | YHL

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

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

our©t

March 19, 1990 50
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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 Muitiplexer with storage. It 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.

FAST 74F298

Multiplexer

Quad 2-Input Multiplexer With Storage

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F298 115MHz 30mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE

V.. =5V+10%; TA =0°C to +70°C

cC™

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
IOa, IOb’ low I“ Data inputs 1.0/1.0 20pA/0.6mA
lLia |1b' e l“1 Data inputs 1.0/1.0 20pA/0.6mA
S Select input 1.0/1.0 20pLA/0.6mA
&R Clock input (active falling edge) 1.0/1.0 20pA/0.6mA
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)
11N
b [1 [16] Ve " ct
lia E 15] @, 32419 57 6 —M
s 7] o, [ ., —5
ba Ya 'ob hib loc lic lod g e A L s
low (2] 3] a, wls 2 12w
5 iZ] @
he [5] :]_“ 11—# cp :—‘ 14
Ly [€] 1] cp Q, Qp Q; Qg 9_
loa[7 10]s | 13
] ] :
GNDL?‘__ 7] 0c 15 14 13 12
V.. =pin 16 rau—
cc 12
TOP VIEW
GND = pin 8 & ]
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Multiplexer FAST 74F298
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vcc Supply voltage 4.5 5.0 55 v
Vi High-level input voltage 20
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lou High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature range o] 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
Veg = MIN, £10%V, | | 25 v
Vou High-level output voltage V) = MAX, loy="MAX -
) Vi =MIN 5%V 27 | 34 v
Ve = MIN, +10%V g 030| 050 | V
VoL Low-level output voltage VL = MAX, loL="MAX
V,, =MIN 5%V 0.30 | 0.50 \
1H cc
VIK Input clamp voltage VCC = MIN, II = IIK -0.73| -1.2 \
II Input current at maximum input voltage VCC = MAX, VI =7.0V 100 HA
i High-level input current Voo =MAX, V =27V 20 HA
lIL Low-level input current VCC = MAX, VI =0.5V -0.6 mA
Ios Short-circuitoutput current® VCc = MAX -60 -150 mA
lceH 30 40 mA
lec Supply current (total) Ve = MAX
. 1 . 32 40 mA
CCL
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 Vc =5V, TA =25°C,

3. Notmore than one output should 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, los tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tp=+25°C T,=0°Cto+70°C
Vcc =5V Vcc =5V110%
SYMBOL . PARAMETER TEST CONDITION C_=50pF G, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
N | T R —
fMAx Maximum clock frequency Waveform 1 110 115 105 ‘ ‘ MHz
_— o N = 8§ _J
t Propagation delay 4.0 55 75 4.0 9.0
PLH =5
A Y Waveform 1 45| 65 8.5 45 95 | M

August 14, 1989
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Document No. 853-0365
ECN No. 98989
Date of issue March 1, 1980
Status Product Specification
FAST Products

FEATURES

Common parallel I/0 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

DESCRIPTION

The 74F299 is an 8-bit universal shift /
storage register with 3-state outputs.

.

Four modes of operation are possible: L

Hold (store), shift left, shift right and
parallel load. The parallel load inputs
and flip-flop outputs are multiplexed to
reduce the total number of package
pins. Additional outputs are provided for
flip-flops Q, and Q, to allow easy serial
cascading. A separate active-Low Mas-
ter Reset is used to reset the register.

The 74F299 contains eight edge-trig-
gered D-type flip-flops and the inter-
stage logic necessary to perform syn-
chronous, shift left, shift right, parallel

FAST 74F299
Register

8-Bit Universal Shift/Storage Register(3-State)

TYPICAL f, TYPICAL SUPPLY CURRENT
X
TYPE MA; (TOTAL)
74F299 115 MHz 58mA

ORDERING INFORMATION

COMMERCIAL RANGE

R S Vg = 5V10%; T, = 0°C 10 +70°C
20-Pin Plastic DIP N74F299N
20-Pin Plastic SOL N74F299D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION H-llgglung\)N LgféDHylng
= -5.50_ Serial data input for right shift 1.011.0 20pA/0.6mA
DS, Serial data input for left shift 1.0/1.0 20pA/0.6mA
— 50ST | Mode Select inputs 1020 20pA/1.2mA
CcP Clock Pulse input {Active rising edge) 1.0/1.0 20pA/0.6mA
MR f\aiytazh'r_%r:‘c’))us Master Reset input 1.0/1.0 20pA/0.6mA
OE,,OE, |Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
Q,.Q, Serial outputs 50/33 1.0mA/20mA
/o Multiplexed parallel data inputs or 3.5/1.0 70pA/0.6mA
3-state parallel 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 slate.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

PIN CONFIGURATION

s [ 20 vee

OE, [2 l_3| S1
— —
oE, [ 3] E 18 0S7 _]
/0 17) Qy
vo, [ 16] o,
1o, [15] o
1o, 14 o,
Qo [13] 10,
MR 12 cP
GND 1

I'@T:E'

—

r—-—1
I 1 18 l
L | l L
T s, os, I
S bl |
19 —§ 38, LW W]
12 —f cp
8 —of MR
2—o OE,
3 — ok,

Qg 10, VO, 10,10,/0, VO, 10,0, a,

VCC' Pin20
GND = Pin 10

L]

TTITTT]]

14 5 15 4 16 17

53

v ~Na sace
_g__b: ~ ¢ T
1
- L
12 ?
CH1~ 12 o
1 140 .
7
3
o [T
v an =}
1 53
E
= v 613 bl
LS
14
-
AL} -
.
LA
1 53
3.40 m
12,13
19 Zao ’— 7
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Product Specification

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 /O 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 OF, 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
—
B3 —
-—
OBy _2 ! -{_17 Q..
B, 2 = Jor I T
— [ o E;l 16 0. |
s 19| Rp I 7 I
1
YR NG U OYF w: \-— r o 1 1
& | 1
- < or rUR
D RDo l }— VO :
= [ 1 |
5 I I
- —-d cp :
= > a L, |
2 1 |
s ' I |
L __
{r_. ——q CP I l
s, |
] D RDO - —— 4 l
= - I I
{ :
£ i N |
] —1d cp I I
1w
Dpp @ »&:_‘_ vo, :
7
= | i
!L —t-ol CP 1 !
= o Lls, 1
—] ®ap | |
= - I I
= I 1
H }—-q cP | I
] D Q 13 vo, I
> I I
[ «J 1 1
pu
S 1 |
] y——o CP o I 7 l
D —— VO,
-— Rp I I
7 8
DS“,_" < 1 "o ] |
cp 12 >° \ - w— J
Von=Pin20  —
G%g-Pin 10 MR ’—4>°

March 1, 1990

54



Philips Components-Signetics FAST Products Product Specification

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 T | Parallel load ; O » = Q, (VO outputs disabled)

R R cr e ettt bty

L|H|[H | LT I Shit left ; DS, - Q,, Q, - O, ete. _:

L H L L X HOl-d-_--_____——_——_

H X X X X Qutputs in High Z

= High voltage level

= 'Low voltage level

= Don'tcare

= Low-to-High clock transition

X

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 -0.51t0 +7.0 \
In Input current -30to +5 mA
VOUT Voltage applied to output in High output state 0.5t +V \"

Q. Q
fout Current applied to output in Low output state o7 0 mA
l/On 48 mA
Ta Operating free-air temperature range 0to+70 °C
Ts1q Storage temperature -65to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee. Supply voltage . 4.5 50 55 \
Vi High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 \
lIK Input clamp current -18 mA
. Q. Q, -1 mA
lon High-level output current

: Vo, 3 mA
loL Low-level output current e 20 mA
I/O'1 24 mA
T Operating free-air temperature range 0 70 °C

March 1, 1990
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FAST 74F323

Document No. 853-0367
ECN No. 98987 Reg iS-I-er
Date of issue March 1, 1990 . . . . .
8-Bit Universal Shift/Storage Reglster With Synchronous
Status Product Specification Reset and Common 1/Q pins (3-State)
FAST Products
TYPE TYPICAL f,,,, TYPICAL SUPPLY CURRENT
(TOTAL)
FEATURES 74F323 115 MHz 55mA
« Common parallel VO for reduced
pin count ORDERING INFORMATION

+ Additional serial inputs and COMMERCIAL RANGE

PACKAGES

outputs for expansion
Four operating modes: Shift left,
shift right, load and store

3-state outputs for bus oriented
applications

.

DESCRIPTION

The 74F323 is an 8-bit universal shift /stor-
age register with 3-state outputs.Its function
is similar to the 74F299 with the exception of
synchronous Reset. Parallel load inputs and
flip-flop outputs are multiplexed to minimize
pin counts. Separate serial inputs and out-
puts are provided for flip-flops Q,and Q, to
allow easy serial cascading. Four modes of
operalion are possible: Hold (store), shiftleft,
shift right and parallel load.

The 74F323 contains eight edge-triggered
D-type flip-flops and the interstage logic

PIN CONFIGURATION

r

VCC =5V£10%; TA =0°C to +70°C

20-Pin Plastic DIP

N74F323N

20-Pin Plastic SOL

N74F323D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
DS, Serial data input for right shift 1.0/1.0 20pA/0.6mA
J L_ B} T N T
DS, -I Serial data input for left shift 1.011.0 20pA/0.6mA
S, .S, M | Mode select inputs 1.0/2.0 20pA/1.2m
n B N __N_ . ..
Cc Clock Pulse input (Active rising edge) 1.0/1.0 20UA/0.6mA
SR Synchronous Reset input (active Low) 1.0/1.0 20pA/0.6mA
OE, .OE, Output enable input (active Low) 1.011.0 20uA/0.6mA
Q,.Q, Serial outputs 50/33 20pA/20mA
/o Multiplexed parallel data inputs or 3.5/1.0 70pA/0.6mA
n 3-state parallel 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)

so [1]
O_E'oE

AN
oF, 3] E 18] DS

L _| LB
Vo, [4] 17] 97
vo, [5] 16 10,

vo, [&
vo, [7]
Qg E

| =— |

SR [9] 12) P
.

GNDE r11DSo

L-—

=l

r—_—_1
| " 18 ]
| 1
1—f s, BS, b7
18183, I I
1z—pee L——-—J
9 —<| SR
2 —d 0E,
3 —df og,
Qg 10, 1O, 10, 10,10, V0,110,110, Q,
87!361|l 5 15 4 16 17
VCC-Pin20
GND = Pin 10

9 NNl@w shes

2 N

3N Jent3

1

o 0}.1

ra— )

12 3
cat o+ o« 2

n 1,0 8

-’—:3,0 —_—

B

Vs13 = T

ST |5t
v 613

L]

JLPUNS

s

-

15

.

———]

1 6 30 z;_k
vz

18 2,40 k14
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Signetics FAST Products

Product Specification

Register

FAST 74F323

necessary to perform synchronous reset, shift
left, shift right, parallel load and hold opera-
tions. The type of operations is determined by
Scand S1, as shown in the Function Table. All
flip-flop outputs are brought out through 3-
state buffers to separate I/O pins that also
serve as data inputs in the parallel load mode.
Q, and Q, are also brought out on other pins

LOGIC DIAGRAM

forexpansion 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
ﬁo or O_E'ldisables 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.

—

fno Y
ST =lis

D Q % vo,
1 1
o 1 i
1 |
1 r—q cp I . l
— _uosl
: Lo
1 i |

] y—4q cp

D a — 105 |
= 1 i
TS i 1
1 +—d cp 1 |
—| o ol Ll
| 1
g i i
— —d cp | 1
D a ;LL,l lIO:l
| |
= 1 i
5 T
| y—©| CP 1‘ . . I
p ¢ 1 o |
‘ 1
[+ 1 i
- — | |
— D a .‘_°|/o1|
= 1
[{.r_ i |
= y—d cP I , I
— BRI B
| . |

9
:—J

Veg =Pin20
GND = Pin 10

March 1, 1990
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Signetics FAST Products Product Specification

Register FAST 74F323

FUNCTION TABLE

INPUTS OPERATING MODE
OF,|SR[S,| s, |cP
L L X X T Synchronous Reset; QO—O7=Low
L{H | H | H|T | Ppaalelload; 0, - Q,
L8 N N K N & B N 8§ §N B _§ B N N _§N _§N_ ]
L H L H T HFshittright ; DS, - Q, Q,-»Q, etc -I
I |
L H H L T g Shiftleft; DS, - Q.. Q, > Q, etc. —I
S W S R R N N Mk NENN NENN BENN NN NN S U DORN D
L |H|]L|L | X [Hold
H X X X X Outputs disabled (3-state)
H = High voltage level
L = Low voltage level
NC = Nochange
X = Don'tcare
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 v
Vin Input voltage 051t +7.0 v
Iin Input current -30to +5 ) mA
Vour Voitage applied to output in High output state -0.5t0 +5.5 \

Q. Q
lout Current applied to output in Low output state o7 40 mA
1o, 48 mA
Ta Operating free-air temperature range Oto +70 °C
Tsta 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 v
Vi Low-level input voltage 0.8 \'
Ik Input clamp current -18 mA
Q.. Q _ mA
lon High-leve! output current 07 !
I/On 3 mA
loL Low-level output current Gy 9, 20 mA
/o, 24 mA
Ta Operating free-air temperature range 0 70 °C
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Signetics

Document No. 853-0042

ECN No. 98496

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)

- High speed
« Bus orienled ‘
« 3-state buffer outputs sink 64mA

PIN CONFIGURATION

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, 7AF367 5.0ns 36mA
74F366, 74F368 5.0ns 33mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

ch =5V+10%; TA =0°Cto +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

"l

N 74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
lols Data inputs 1.0/0.033 20pA/20pA
ﬁo,O_E1 Output enable inputs (active Low) 1.0/0.033 20pA/204A
Yy Y. Yo Y | Data 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.

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

'F365
oEp [ 76] Ve
lo [2] 5] OF4
Yo [3] E I's
e [4] EYs
Y1 [5] 2] 14
I [6] i7] Ys
Y2 [7] [10] I3
GND [g] 9] Y3
TOP VIEW

|

3 5

'F365 'F365
2 4 6 10 12 14 .
ERRER LIN B
lotilz 13 1 1s C
2 3
1— 0Eg :— >V _5
15—d OE1 pa— R
6 7
10
12

VCC =Pin 16
GND = Pin8

BN

7 9 1113

14
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Philips Components-Signetics FAST Products Product Specification

Buffers/Drivers FAST 74F365, 74F366, 74F367.,74F368
AC ELECTRICAL CHARACTERISTICS
LIMITS
Ty =+25°C T,=0°Clo+70°C
VCC =5V VCC =5V 110%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t Propagation delay 'F366 3.0 5.0 6.5 3.0 75
PLH P’ )
o, | 1Y Fagg | Waveorm1 T o5 | 30 50 | 15 | 55 ns
t Propagation delay 'F365 25 45 6.5 2.0 7.0
PLH g
tw |1 toY Fae7 | aveform 2 25 55 70 | 20 75 ne
0 0. N LN N N N &R __§N _§ N & _§N N _§ _§B _§N _§N_ ]
tozm Output Enable time ‘F365, Waveform 3 2.5 40 6.5 25 7.5 ns
toz to High or Low level 'F366 Waveform 4 2.5 5.0 8.0 2.5 8.5
" - _ & R &N & B N § N § B _§B & _§N_ B ]}
tozn Output Enable time 'F367, Waveform 3 3.0 55 75 3.0 8.5 ns
toz to High or Low level 'F368 Waveform 4 3.0 6.5 8.5 3.0 9.0
tonz Output Disable time Waveform 3 20 45 6.5 20 7.0
High or Low level Waveform 4 ns
torz from Hig 20 40 6.5 2.0 7.0
AC WAVEFORMS
Waveform 1. For Inverting Outputs Waveform 2, For Non-inverting Outputs
OE Vi Vu
tpzL tpLz
— Vu
nsYn Ty V oLs03V
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 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 =15V
TEST CIRCUIT AND WAVEFORMS
Vec
P 4
T s0% tw ¥ oo% ARP O
w peame | Ry u
] 1 Ty ) = ton @)
= = = = — r"nn (8} . F'YH_ @,)
Test Circuit For 3-State Outputs 90% 90% AMP (V)
POSITIVE ™ Vi
SWITCH POSITION PULSE
10% A N 10%
TEST SWITCH i tw !
Ybrzilpz closed Vyy= 15V
All other open Input Pulse Definition
DEFINITIONS
RL = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Loadcapacitance includes jig and probe capacitance; Amplitude | Rep.Rate | t, |t YL
see AC CHARACTERISTICS for value.
- . 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.

January 8, 1990
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Signetics

—
Document No. 853-0369
ECN No. 98488
Date of issue January 8, 1950
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)
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 enabletransi-
tion.

The 3-State output buffers are designed to
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)

L R B | L N B B N N B N &R __§N B _§B N N & § _§ &8 _§ _J
r TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
1 DELAY (TOTAL)
L Z4F373 _L 45ns 35mA
L B | L g & &R R _§B &R N B & N B N N N __§N N § §N N |
L N B __§B & &R B B B B § N _§ 3 N N N &8 § N B _§ |
TYPE TYPICAL fy,, TYPICAL SUPPLY CURRENT
I (TOTAL)
L Z4r374 165MHz 55mA
. ) B
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

VCC =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.) LOAD VALUE
PINS DESCRIPTION HIGHILOW | HIGH/ILOW
Do - D7 ‘Data inputs 1.01.0 20pA/0.6mA
E (F373) Enable input (active High) 1.0/1.0 20UA/0.6mA
CE Output Enable input (active Low) 1.01.0 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: 20pA 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.

e wd
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Signetics

Document No. 853-0067

ECN No. 97804

Date of issue October 5, 1989
Status Product Spedification
FAST Products

= SbiLhigh-spoed parallel registey

- Positive edge-triggered D-type
inputs

« Fully buffered common Clock and
Enable inputs

« Input clamp diodes limit high
speed termination effects

« Fully TTL and CMOS compatible

DESCRIPTION

The 74F378 has six edge-triggered D-
type flip-flops with individual D inputs and
Q outputs. The common buffered Clock
(CP) input loads all flip-flops simultane-
ously when the Enable (E) input is Low.

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 corresponding flip-flop’s
Q output. The E input must be stable one
setup time prior to the Low-to-High clock
transition for predictable operation.

FAST 74F378
Flip-Flop

Hex D Flip-Flop With Enable

TYPICAL f, TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F378 100MHz 35mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V410%; T, = 0°C 10 +70°C
16-Pin Plastic DIP N74F378N
16-Pin Plastic SO N74F378D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

T4F(U.L.) LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Do - 05 Data inputs 1.0/1,0 20yA/0.6mA
cP Clock Pulse input (active rising edge) 1.0/1,0 201A/0.6mA
E Enable input (active Low) 1.011,0 20pA/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)
T O 6] Voc 3 4 6 11 13 14 1N 61
Qo E IS] Qs l I l I ' | 9_>102
oo [3] [12] D5 Dp Dy D2 D3 Dg Ds s . | - )
01 [4] 13] D g —cp —ij2D
ay [5] 12] a4 1t —qE 4 5
02 [ 1] 03 Q Qi G Q3 Qg Qs S5 |7
o2 (7 ol o3 HBEEEE | =
D [8] 9] cp 2 5 7 10 12 15 13 12
TOP VIEW 14 15
Vcc-Pin 16
GND=Pin8
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Signetics

Document No. 853-1310
ECN No. 98498
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
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 1o +70°C
18-Pin Plastic DIP (300 mil wide) N74F410N ]

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(UL) | LOADVALUE
HIGH/LOW HIGH/LOW

Ay-A, | Address inputs 1.0/1.0 20pA/0.6mA
D,-D, | Datainputs 1.01.0 201A/0.6mA
cs Chip Select input (active Low) 1.0/2.0 20pA/1.2mA

OE Output Enable input (active Low) 1.01.0 201A/0.6mA
WE Write Enable input (active Low) 1.0/1.0 20pA/0.6mA

cP Clock Pulse input (active rising edge) 1.0/2.0 20pA/1.2mA
Q,-Q; | 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] Vec
17] D,
16] @
15] O
o

[
WE[?2
A, [3)

Ajla
Ay |5

A6 13] 0,
OE|[8 E Ds

GND [9) [10] Q4

TOP VIEW

345617151311
A A A, A;D, D, D,D,
1 —gCs
2 —WE
7 —cP
8 OE
Q"O1 0203
16 14 12 10
Ve =Pin18
GND =Pin9

315

4

2 0
S | ors

N P

2 &

! 21 |e1

7

< Pic

Pre T,

8 Nens -

Y _Fa2o a8
5 I
13 12
1 10
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Signetics 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, CS, 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, GS is Low, and CP
goes from Low-to-High, the data at the
Data inputs is edge-triggered into the
Qutput 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
Qutput Register.

LOGIC DIAGRAM
ce -8 >
3
A, 3
4]
T ADDRESSI> RAM
A, j DECODE
A, &
17
o0 15 @ _{;' 16 o
D, ———L___ [
JRL
13 _.S Q
Dy ——— DATA REGISTER '
INPUTS Y 124
) 1 2
3 10
_‘p—_o
3
we -2
= 1l——r\.
s —1 »
cp 1
VCC-Pin1B
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 -0.5t0 +7.0 v
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +Vo \
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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e FAST 74F524

Document No. 853-0373
ECN No. 97675 ~
Date of issue September 20, 1989 C O pO rOTor .
Status Product Specification 8-Bit Register Comparator (Open Collector+3-State)
FAST Products
FEATURES TYPE TYPICAL f,, TYPICAL SUPPLY CURRENT
- 8-Bit bidirectional register with bus- (TOTAL)
oriented input-output 74F524 65MHz 110mA
« Independent serial input-output to
register ~ ORDERING INFORMATION
+ Register bus comparator with 'equal COMMERCIALRANGE
PACKAGES - “T. =0° 9
to', 'greater than' and 'less than' Ve =5V210%; Ty =0°Cto +70°C
outputs 20-Pin Plastic DIP : N74F524N
+ Cascadable in groups of 8-bits 20-Pin Plastic SOL' N74F524D
+ Open collector comparator outputs  NOTE:
for AND-wired expansion 1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17)
+ Two's complement or magnitude for a discussion of thermal consideration for surface mounted devices.
compare ;
P INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L. LOADVALUE
DESCRIPTION PINS DESCRIPTION R b M B vioedpiowd
The 74F524 is an 8-bit bidirectional register with 1/On Parallel data inputs 3.511.0 70pA/0.6mA
parallel input and output plus serial input and R
1.01.0 20pA/0.6mA
output progressing from LSB to MSB. All data So: Sy Mode select inputs HA/O.6m,
inputs, serial and parallel, are loaded by the c/sl Status priority or serial data input 1.0/1.0 20pA/0.6mA
rising edge of the clock. The device functions cp Clock pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
are controlled by two control lines (30,31) to — - -
execute shift, load, hold and read out. An 8-bit SE Status enable input (active Low) 1.01.0 20pA/0 BmA
comparator examines the data stored in the M Compare mode select input 1.0/1.0 200A/0.6mA
registers and on the data bus. Three true-High,
open collector outputs representing ‘register o, 3-state parallel data outputs 150/40 3.0mA/24mA
e . N ———---—---—-----—---—
equal to bus’, 'register greater than bus' and C/SO Status priority or serial data output 50/33 1.0mA/20mA
‘register less than bus' are provided. These out- R _'l_l -th- 'b"' — t_ F NERL UG N fm U RS Sl ——
puts can be disabled to the OFF state by the use LT egister less than bus output Oc/33 0C/20mA
of Status Enable (SE). A mode control has also EQ Register equal to bus output 0C/33 OC/20mA
been prowdefi to allow Two s‘Co.mp!ement as pre Register greater than bus output oc/33 OC/20mA
well as magnitude compare. Linking inputs are

provided for expansion to longer words. 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
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Signetics

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)isavailable for datademultiplexing. Data
is routed to the selected output in non-in-
verted or inverted form in the active-Low
mode or inverted form in the active-High
mode.A High signal on the Output Enable

(OEn) input forces the 3-state outputstothe |

high impedance state.

FAST 74F539

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

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
" DELAY (TOTAL)
74F539 -7.5ns 40mA
ORDERING INFORMATION -
COMMERCIALRANGE
PACKAGES " Vg =5VE10%; T, =0°C 10 470°C
20-Pin Plastic DIP N74F539N
20-Pin Plastic SOL N74F539D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Aca Ay Decoder A Address inputs 1.011.0, 20pA/0.6mA
Agp A1b Decoder B Address inputs 1.0/1.0 20pA/0.6mA
E, E, Enable inputs (active Low) 1.01.0 20pA/0.6mA
ﬁa, O—E'h Output enable inputs (active Low) 1.0/1.0 20pA/0.6mA
PPy Polarity control inputs 1.01.0 20pA/0.6mA
Q.- Qg Decoder A Data outputs 150/40 3.0mA/24mA
Qy, - Qyy Decoder B Data 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.

PIN‘CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
r -
6 7 17 18 a DMUX
| l'_-L_ Q —N 3
Ag AL AL A 3 Nen %4 v 2
13 — Py 2700 1b 17 149 ——
15— €, —30 P 1
14 —cf0E, 18 1 G 3 19
s —p, 16 349 ——
16— E,
s —der. 13| 0
00-01.02103- nbowoztg:b 14 : —1i
s LT - e
7 8
15 N
TOP VIEW Vog = Pin20
GND = Pin 10
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Product Specification

Decoder

FAST 74F539

LOGIC DIAGRAM

p 13,4 N N |
" - JL L 1L
— 14,5
LI 5 [ ! ! 1
|12,3 11,2 ' 8,19
VCC = pin 20 Q,p, Qi Q; Qzn
GND = pin 10
FUNCTION TABLE
puTS OuTPUTS OPERATING MODE
OEn En Aln Al)n QOn om ozn Q:In
H X X X|Z 2z 2Z 2z |Highimpedance
L H X X Q,=P Disable
L L L LfH L L L
L L L H{L H L L . .
L L H L|L L H v Active High output
L L HH|L L L H (P=L)
L L L LjL H H H
L L L H{H L H H |aiveLow output
L L H L|H H L H (P=H)
L L H HIH H H L
H = High voltage ievel
L = Low voltage level
X = Don'tcare
Z = Highimpedance "off “state.
67

February 23, 1990



Signetics

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 (20p1A in High
and Low states)

Low power, light bus loading

Functional similar to the 'F240 and
'F241

Provides Ideal interface 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
thatare 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°Cto +70°C

20-Pin Plastic DIP

N74F540N, N74F541N

20-Pin Plastic SOL

N74F540D, N74F541D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PN _ DESCRIPTION HGHLOW | WIGHLOW
o 15 Data inputs 1.0/0.033 20pA/20pA
OEO OE ;| 8-state output enable inputs (active Low) 1.0/0.033 20uN20pA
Yo Y7 Data outputs (‘F541) 750/106.7 15mA/64mA
70- 'Y'7 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

234 5 8
L1111
|

loli12 14

7
|

BT
alslely
1—40Eg

19 —dqoE,
Yo Yi Yz Y3 Y Ys Y Yy

[TTTTTTT

1817 16 151413 1211

VCC =Pin20
GND = Pin 10

LOGIC SYMBOL(IEEE/IEC)

74F540

il
TN b
1 C

— > v

.
FEE

«
@

.
ELEEE
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Buffers FAST 74F540, 74F541

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 3.0 4.5 6.5 25 75
PLH a
o, |10 Waveform 1 15 | 25 45 | 15 | 50 ne
Lps | Output Enabl fmo N T T T T T T
t to High or Low level 0 | Waveform 4 4.0 7.5 5 4.0 10.0 _|
PZL R M N NN EEN EEE EUW S Gt NN EMS NEN NN GRS DA
tozn Output Disable time Waveform 3 2.0 4.0 6.0 20 6.5
toy | from High or Low level Waveform 4 20 4.0 55 20 6.0 ns
t Propagation delay 25 5.0 6.5 25 7.0
PLH
| l,0Y, Waveform 2 35 | 80 70 | 30 | 75 ns
tozy Output Enable time 74F541 |Waveform 6 3.0 55 7.0 30 75 ns
bz | to Highor Low level Waveform 7 3.0 65 85 30 9.5
tozy Output Disable time Waveform 6 2.0 4.0 7.0 2.0 75
tog from High or Low level Waveform 7 2.0 4.0 7.0 2.0 75 ns
AC WAVEFORMS
Waveform 1. For Propagation Delay Data to Waveform 2. For Propagation Delay Data to
Output for 'F540 Output for 'F541
OEn Va Vi
tpz tpz
Yo, ¥ Vu Vo +0.3V
-
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 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
Vee
T - k d i
90% tw P4 90% AMP (V)
D.UT sSEsAénVE Vi , Vu
i— 10% 1 %—‘| ov
= = = = = = o t,) Pt )
Test Circuit For 3-State Outputs . I.—'“" %) =t )
SWITCH POSITION 50% 90% AMP )
POSITIVE
TEST SWITCH PULSE Vu Vu
o1z closed %L ty N
ton closed V=18V
All other open Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C,_ = Load capacitance includes jig and probe capacitance; see AC Amplitude | Rep.Rate |t |t |ty
CHARACTERISTICS for value. 74F 30V 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 tor 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 fortemporary 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 Ve = 5V£10%; T, = 0°C 10 +70°C
24-Pin Plastic Sim DIP (300mil) N74F543N, N74F544N
24-Pin Plastic SOL N74F543D, N74F544D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(U.L) LOADVALUE
HIGH/LOW HIGH/LOW
Ay - A, [Port A, 3-state inputs 3.5/1.0 70pA/0.6mA
Bo - B7 Port B, 3-state inputs 3.5/1.0 70uA/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) 1.011.0 20pA/0.6mA
7544 |"ERE Ato-B Enable input (Active Low) 1020 | 20pAM 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 20pA/0.6mA
LEBA [B-to-A Latch Enable input (Active Low) 1.0/1.0 20pA/0.6mA
F543 AO - A7 Port A, 3-state outputs 150/40 3.0mA/24mA
B0 - B7 Port B, 3-state outputs 750/106.7 15mA/64mA
" éo - é7 Port é 3-state (?utputs 150/40 3.0mA/24mA
BO - B7 Port B, 3-state outputs 750/108.7 15mA/64mA

NOTE:

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

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 LEAB
signal puts the A latches in the storage mode
and their outputs no fonger 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.
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Bus Transceivers

FAST 74F543, 74F544

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
. r-_—_.--—--___1
F543 'F543 l F543 I
Lesa [ %]Vc_c 3435 67 8901 : = :
oesa [ EBA J:i;tttt L D:.
: %:‘ | Ay ALK AL A A A A, : frrs :
N n B, : EAB OEAB fo— 13 I : 'an > ‘-vn * I
4 [ 1¢] e 14 —of 5::3 OEBA L)_ 2 ‘—: =
A~ [4] My ™ 1 . [~ 1
: S % : BB BI % l’ BA ’i B‘ '7 : :_E ALl :
NG h S e = ,
EAB [19] 1] EAB 22120 19 1817 16 1§ - D_..
ono [13] 1J oEaB ‘ | » " 1
Voo =Pin2s 1 B T 1
TOP VIEW GND = Pin 12 I l
: 1 1
PIN CONFIGURATION LOGIC SYMBOL JOGIC SYMBOL(IEEE/IEC) 1
'F544 F544 i F544 1
d 34 5 678 910 : :’_B N2 :
% [ & A ALK A ALK A A, " = I
:-‘: [E:: :: ;; :: EEA:A OEAB r—n I N f\;l,; —0 n I
13 ) 5 14 —o LEaB oeaa p—2 | | L I 'V:ﬁ::n 1
A % 3 13 1 —9 LEBA l . » l
A_-'E r] & B, B, B, B, B, B B, B 1 s L |
I E.: 3 E. 1 4 "5 7 , .
% 8] 1 5 PHELTTN I ) T, I
S ] 4] Lese 222120 19 181716 15 ] T I
= B ol o 1 2 o |
TOP VIEW Vg =Pin 24 I 1 E]_u l
GND = Pin 12 I I
1 |
FUNCTION TABLE for 'F543 and 'F544 1 |
INPUTS OUTPUTS l l
OEXX | EXX | TEXX | DATA | 'F543 | 'F544 STATUS 1 1
H X X X z Z | Disabled | 1
X | H X X z Z | Disabled 1 1
L ! L h z z Disabled + Latch 1 1
L ) L | 4 4 L _I
L L 1 [ L yo| e Uspay
t L L H H L Transparent
L L L L L H P
L L H X NC NC | Hold

H= High voltage level
L= Low voltage level

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA)
| = 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 TEXX 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. 853-1038

ECN No. 98906

Date of issue February 23, 1980
Status Product Specification
FAST Products

FEATURES

- 8-Bit bidirectional I/0O 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 1/O ports for demand-re-
sponse data transfer. When data is trans-
ferred fromthe A portto the B port, a parity
bit is generated. On the other hand, when
datais transferred from the B port to the A
port, the parity of input data on B -B, is
checked.

PIN CONFIGURATION

FAST 74F552
Transceiver

Octal Registered Transceiver With Parity and Flags (3-State)

TYPE TYPICAL f TYPICAL SUPPLY CURRENT
MAX (TOTAL)
74F552 85MHz 120mA |
ORDERING INFORMATION
' COMMERCIAL RANGE
PACKAGES Vg =5VE10%; Ty =0°C 10 +70°C

28-Pin Plastic DIP (600mil) N74F552N
28-Pin Plastic SOL! N74F552D

NOTE: Thermal mounting technique are recommended. See AN SMD-100 ProcessApplica-
tions (page 17) for a discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
IR =AT RbTampats o T I TR mAT
B,-B, | B Data inputs 3.5M.0_| 70uA/0.6mA
-h_- ----_-——--—---_ DEENE WMEE AN
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 20pA/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) 10/2.0 20pA/1.2mA
— | B-to-A Output Enable input (active Low
OEAS p P ( ) 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
T LA N 5 N _ N N § R N N _ N _& 8 N B _N__J§ _§N_ 8§ _J__§N_ ]
no -A, Abata outputs 150/40 | 3.0mA/24mA
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.

s [ ] 5,
o [3] L) 8,
& 3] s &,
8, (4] bs] 80
ocen [ La] R
anE b3 parmy
R 1 2] aro
VccE In] ces
R 5 5P
s [} o) oexs
A2 [i] B
Ae [z ngs
4 1] hs) A2
As f1e] 5] Ay
ToP ViEW

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
18 17 16 15 14 13 12 11 ;——’\1 l‘:\’ :: j’i
ISRRERE S ks -
Ao AL Ay Ay A A AR, o :: £ “, "'

s —] cer PARMTY e+ 23 a5 ’\1”" "_ =

2: 3 z;: FS — 10 LG FYTIE EYYT] S

20 —) cps FR f— 24 Ve | | st

1:: 2:: ERAOR pb— 9 ug, | e

8, B, 8 B, B, B, B, B, e e

i e

Vg =Pin8 e .
GND = Pin 22 - -
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Document No. 853-0166

ECN No. 98169

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 74F5863 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)

L= B | L8 &8 & N &N N § | L & N B B 3B B N |
l- TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F563 50ns 40mA

7
L

__________Tﬂ

f TYPICAL SUPPLY CURRENT
l YPICAL

MAX

TYPE (TOTAL)

74F564 180MHz 50mA

ORDERING INFORMATION

PACKAGES

COMMERCIAL RANGE
VCC =5V+10%; TA =0°C o +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.) LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dy-D, Data inputs 1.0/1.0 20pA/0.6mA
" - - —— -
E (F563) Latch Enable input (active High) 1.011.0 20pA/0.6mA
OE Output Enable input (active Low) 1.0/1.0 BEABEmA
CP (F564) | Clock Pulse input (active rising edge) 101.0 204LA/0.6mA
e — . e R
Q0 - 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 isfunctionally identicalto the
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 OF 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.
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Product Specification

Latch/Flip-Flop FAST 74F563, 74F564
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°Cto +70°C
V.~=5V V.. =5V+10%
SYMBOL PARAMETER TEST CONDITION cfS 50pF CSL = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
oy | Propagation delay v ok ek -l v - ek
toy. | D 10 Q ] 25 40 6.5 2.0 7.0
t Propagation delay 50 6.5 9.5 45 10.5
PLH at
tye |EtQ, I Waveform 1 ! 30 50 70 | 30 7.0 ns
Output Enable time Waveform 4 § 25 45 75 25 8.5
bz 1 ns
to High or Low level Waveform 5 4.0 6.0 8.0 35 8,5
oz 1
tonz Qutput Disable time Waveform 4 s 3.0 6.0 1.0 7.0 ns
torz to High or Low level Waveform 5 I s 3.0 55 1.0 6.0
fusx | Maximum Clock frequency Waveform 1 ! 160 180 150 MHz
t Propagation delay LY 50 8.0 3.0 8.5
PLH 94
e | CP10Q, Waveform 1 I 3s 50 80 | 30 85 "
tozy | Output Enable time 74F564 | Waveform 4 I 2s 45 7.5 20 8.0 ns
ton to High or Low level Waveform 5 4.0 55 8.0 3.5 8.5
LR R 8 B B N _§ & B N N _§B B N B B _§ ]
tonz Output Disable time Waveform 4 1.0 3.0 6.0 1.0 70 ns
toz | to High or Low level Waveform 5 1.0 25 5.5 1.0 6.0
AC SETUP REQUIREMENTS
LIMITS
Ty =+25°C T,=0°Cto+70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION s = 50pF UNIT
C, =50pF C, =50p
RL = 500Q RL =500Q
Min Typ Max Min Max
t_(H) Set-up time 1.0 1.0
IZ(L) Dn o E Waveform 3 10 10 ns
th(H) Hold time 3.0 3.0
Lw Dn E 74F563 Waveform 3 25 25 ns
KN(H) Eigﬁlse width, Waveform 1 35 35 ns
LN} B B N B B B _§ ]
t.(H) Set-up time SEm——— 0
() |D,oCP Waveform 3 [ 20 25 ns
(H) | Hold time g 10 15
tthh(L) D, to CP 74F564 | Waveform 3 1 10 15 ns
t,(H) | CP Pulse width, Ias 35
Kv(l‘) High or Low Waveform 1 3.5 3.5 ns
L R B 8 § N N &R _N N &R N _§B N _§8 _§B _§N _§} ]

November 27, 1989
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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
allow 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)

'T]

r—-- L B N N N N B B BN N |
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
|_ 74573 | 5.0ns 35mA
L 8 N L B & N N N N _§N | B N N N &R N N B _§ |
L 8 N t & N N N | -_— (& B &R N N B N § |
l- TYPE TYPICAL f,0, TYPICAL SUPPLY CURRENT
(TOTAL)
|_ 74F574 _j_ 180MHz 50mA
LN __ N _J i 8 N N N _§ | (& B B N N § N N § |
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5VE10%; Ty =0°C to +70°C
20-Pin Plastic DIP N74F573N, N74F574N
20-Pin Plastic SOL N74F573D, N74F574D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
Dy-D, Data inputs 10/1.0 20p1A/0.6mA
E (F573) Latch enable input (active falling edge) 1.0/1.0 20pA/0.6mA
OF Output enable input (active Low) 1.0/1.0 20pA/0.6mA
CP (F574) Clock Pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
QO - Q7 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 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 74F574 s functionally identical to the
74F374 but has a broadside pinout con-
figuration to facilitate PG 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 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-
pendent 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.



Philips Components-Signetics FAST Products

Product Specification

Latch/Flip-Flop

FAST 74F573, 74F574

RECOMMENDED OPERATING CONDITIONS

LIMITS .
SYMBOL PARAMETER UNIT
) Min Nom Max
VCC Supply voltage 45 5.0 5.5 \
Vin High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 mA
lon High-level output current -3 mA
lov Low-levei 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
V.. =MIN = MAX +10%V, 2.4 \
Vou | High-level output'voltage cc Vi vie
Viu = MIN, I, = MAX 5%V 27 | 34 v
V.. =MIN = MAX +10%V, 0.35 | 0.50 Vv
VoL Low-level output voltage cc Vi dvle
Vig = MIN, I = MAX 5%V 0.35 | 0.50 v
Vik Input clamp voltage Ve = MIN I =1, -0.73 | -1.2 v
II Input current at maximum input voltage VCC =MAX, Vl =7.0V 100 pA
m High-level input current VCC = MAX, V= 2.7V 20 HA
|IL Low-level input current VCC = MAX, VI =05V -0.6 mA
Off state output current, _ _
lozu High-level voltage applied Vee = MAX, Vg =27V 50 KA
Off state output current
I o V.. =MAX, V, =05V -50 A
ozL Low-level voltage applied cc o b
1 os Short circuit output current’ VCC = MAX -60 -150 | mA
ICCH 30 40 mA
ICCL 74F573 VCC = MAX 35 50 mA
lec Supply current ooz bl mA
(total) lCCH 45 65 mA
leaL 74F574 | Vi = MAX 50 70 mA
leez 55 85 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,

C
3. Not more than one output s?\

October 16, 1989

=5V, TA =25°C.

L

ould be shorted at a time. For testing lpg: 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, lgg tests should be performed last.
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Philips Components-Signetics FAST Products

Product Specification

Latch/Flip-Flop FAST 74F573, 74F574
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA =+25°C TA =0°C to +70°C
VCC =5V VCC =5V+10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C_ =50pF UNIT
RL = 500Q HL = 500Q
Min Typ Max Min Max
t Propagation delay 3.0 55 8.0 25 9.0
PLH Waveform 2 ns
1.0 35 6.0 10 7.0
tonL D, 10Q,
t Propagation delay 4.5 85 11.5 40 125
IELH EtoQ Waveform 1 30 50 70 25 8.0 ns
L n - 74F573
toz QOutput Enable time Waveform 5 25 55 9.5 2.0 10.5 ns
ton to High or Low level Waveform 6 25 55 8.0 2.0 8.5
oz Output Disable time Waveform 5 1.0 3.0 6.0 1.0 6.5 ns
bz | from High or Low level Waveform 6 10 .25 | 55 _{ U
fuax Maximum Clock frequency Waveform 1 : 160 180 150 . MHz
t Propagation delay LEEY 50 75 3.0 go 1
e | CPto Q, Waveform 1 I 35 50 7.5 30 go | ™
thzy | Output Enable time 74F574 | waveform 5 I 25 45 75 20 75 1 ns
oz to High or Low level Waveform 6 ] 30 5.0 8.0 3.0 85 |
tonz Output Disable time Waveform 5 | 1.0 3.0 55 1.0 6.0 | ns
torz from High or Low level Waveform 6 I 1.0 25 5.5 1.0 60 g
L__——_—--_—---J
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C T, =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) Set-up time . -
l:(L) Dn o E Waveform 4 [ 15 20 i ns
lh(H) Hold time | 25 2.5 l
th(L) Dn 0 E 74F573 Waveform 4 I 40 40 ' ns
tw(H) &.gﬁlse width, Waveform 1 l 3.0 3.5 | ns
'l 1
t_(H) Set-up time LEPY 3.0 1
(L) D, to CP Waveform 3 I 25 3.0 e
t(H) Hold time I o 0 | |
4L D, to CP 74F574 Waveform 3 I o o I ns
t (H) CP Pulse width, I 30 3.0 i
tL) | Highor Low Waveform 1 | 35 40 "I
| |
L_-_—----—---—J

October 16, 1989
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Signetics

Document No. 853-0377

ECN No. 99600

Date of issue May 15, 1990

Status Product Specification

FAST 74F579

Coun

8-Bit Bidirecti

fer

onal Binary Counter (3-state)

FAST Products

FEATURES

Fully synchronous operation
Multiplexed 3-state I/0 ports for
bus oriented applications

Built in cascading carry capability
U/D pin to control direction of
counting

Separate pins for Master Reset
and Synchronous operation
Center power pins to reduce
effects of package inductance
Count frequency 115MHz typ
Supply current 100mA typ

See 'F269 for 24 pin separate I/O
port version

See 'F779 for 16 pin version

DESCRIPTION
The 74F579 is a fully synchronous 8-stage

Up/Down Counter with multiplexed 3-state I/
O ports for bus-oriented applications. It fea-
tures a preset capability for programmable
operation, carry look-ahead for easy cascad-
ing and a U/D input to control the direction of
counting. All state changes, except for the
case of asynchronous reset, are initiated by
the rising edge of the clock. TC outputis not
recommended for use as a clock or asyn-
chronous reset due to the possibility of de-
coding spikes.

TYPE TYPICAL f TYPICAL SUPPLY CURRENT
(TOTAL
74F579 115MHz 100mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Ve =5V410%; T, = 0°C 10 +70°C
20-Pin Plastic Dip N74F579N
20-Pin Plastic SOL N74F579D

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

PINS DESCRIPTION H7l‘(‘3’:l(/llj.g\3v Lgﬁ;?{ya}xE
Data inputs 3.5/1.0 70pA/0.6mA

Vo, Data outputs 150/40 3.0mA/24mA
PE Parallel Enable input (active Low) 1.0/1.0 20pA/0.6mA
uD Up/Down count control input 1.0/1.0 20pA/0.6mA
MR Master Reset input (active Low) 1.0/1.0 20p1A/0.6mA
SR Synchronous Reset input (active Low) 1.01.0 20pA/0.6mA
CEP Count Enable Parallel input (active Low)|  1.0/1.0 20pA/0.6mA
CET Count Enable Trickle input (active Low) 1.0/1.0 20pA/0.6mA
CS Chip Select input (active Low) 1.0/1.0 204A/0.6mA
OE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
cP Clock input 1.0/1.0 20pA/0.6mA
TC Terminal count output (active Low) 50/33 1.0mA/20mA

NOTE:

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

PIN CONFIGURATION LOGIC SYMBOL
e [ hM_R 1312 20 19
N Ik T
IIO‘E E] CEP 1—]ce )
18—qcep b—15
o, [ [17] ceT 17 —d cer T
11—q OE
UHE [16] v;‘f? V0, V0, 10, 10,10, V0,10, 10
oo [ ] e HEEEEER
o, [ [1a] uo 23 45 78 910
1o [4 13] PE
LHE 2] &5
vo , [io] mks Veg=Pin 16
GND-‘Pir\G

LOGIC SYMBOL(IEEE/IEC)

NG
m

FEEE E

Bt 2 B
£
H

FE-

L+= ‘;
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Counter FAST 74F579
LOGIC DIAGRAM
—19
sAR —d>
=B
12
cs
BRT
OF :
ik D
)
) L/
o = =)
T\
D, '
voz‘—l—o{} - D
1 ! 1
— 1./
- =D,
vo, 2l
™
L/
J
vo, 7_1«:} D_
)
vo, 2L o] 2l
» 1
J
I/o:_""°<] D:! DETAIL A ]
+-|
|+ Sis
) )
vo, 2 q! } D: DETAIL A
b 2 > 1
—m[ il
cer > ' L
1
s 11
u
DETAIL A
Ve =pin16
GND=pin 6
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Product Speclfication

Counter

FAST 74F579

AC ELECTRICAL CHARACTERISTICS

March 18,

1990

77

LIMITS
TA =+25°C TA =0°Cto +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION CL =50pF CL =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
fuax | Maximum clock frequency Waveform 1 100 115 80 MHz
! Propagation dela 5.0 75 10.5 5.0 1.5
PLH pag: Y
oyl |CP o0, Waveform 50 | 75 105 5.0 115 ns
t Pro tion del 55 7.5 10.0 50 11.0
PLH pagali ay -
pHL | CP10TC Waveform 1 55 | 75 10.0 50 110 | ™
t Propagation dela 35 55 8.0 35 9.0
pLH | Propagatic y
oL | UD to TG Waveform 4 45 | &5 8.0 45 9.0 ns
t Propagation delay 35 55 7.0 35 8.5
PLH — B B . B R
oL | CET o TC Waveform 3 35 | 60 8.0 35 85 ns
t Propagation delay Wavef 2 50 7.0 9.0 50 10.0 ns
— avelorm B B B . .
PHL | MR to IIOn
tpz1 | Output Enable time Waveform 6 4.0 5.0 8.5 35 10.0 ns
pzL |CSto I/On Waveform 7 55 7.0 10.5 5.0 1.5
tonz Output Disable time Waveform 6 3.0 50 7.5 3.0 9.0 ns
thz |CStolO, Waveform 7 50 | 75 95 45 11.0
bz |PEWVO, Waveform 7 5.0 6.5 10.0 45 11.0
tpyyz | Output Disable time Waveform 6 3.0 4.0 75 3.0 9.0 ns
oz |PEw0VO, Waveform 7 25 4.0 75 20 85
oz | Output Enable time Waveform 6 25 4.0 7.0 25 8.5
ta |OE to 11O Waveform 7 45 | 55 9.0 40 10.5 ns
tonz Qutput Disable time Waveform 6 1.0 25 4.0 1.0 55 ns
! OE to I/O Waveform 7 2.0 4.0 7.0 2.0 8.0
-ﬂz____ - BB N N _§B N B _§N B _§_ N N R _§B_N &R _§B_ B _ B N _ B & B} _§B__§B__§N_§N_§B_§__

L
i
I
|
|
I
_J
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Counter FAST 74F579

AC SETUP REQUIREMENTS

LIMITS
) TA = +25°C TA =0°C to +70°C
Vee=5V Ve =5V£10%
SYMBOL PARAMETER TEST CONDITION ¢ s0pF €, = 50pF UNIT
RL =500Q HL =500Q
Min Typ Max Min Max

t_(HY Setup time, High or Low 3.0 .40

gL | o to cP Waveform 5 30 40 ns
t (H) Hold time, High or Low 0 0

h

th(L) l/On o CP Waveform 5 0 0 ns
t_(H) Setup time, High or Low 8.0 9.0

£ UD to CP Waveform 5 8.0 9.0 ns
th(H) Ho_lfj time, High or Low 0 0

th(L) UBto OP » Waveform 5 0 s ns
t_(H) Setup time, High or Low 9.5 10.0

) | PE.SRorCSto CP Waveform 5 95 10.0 ne
th(H) Hold time, High or Low 0 0

t(L) PE,SRorCSto CP Waveform 5 0 0 ns
t_(H) Setup time, High or Low 5.0 55

(L) TEP or CET to CP Waveform 5 90 10.5 ns
t (H) Hold time, High or Low 0 0

h

(L Vo, 10 CP Waveform 5 0 0 ns
t,(H) CP Pulse width, 45 45

(L) High or Low Waveform 1 45 45 ns

— N I NN SR NS RN BN R S M
M() MR Pulse width, Low ' Waveform 2 30 3.0 ns
— (8§ 8 N N _N"_K_§ 8 § 1
taec Recovery time, MR to CP Waveform 2 4.0 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

- Pand 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
=PGP.1e SoMRUEAIreC ey e e e
CASCADING FEATURE ISDELETED
A
When A/S is Low, BCD addmon rs per-
formed (A+B+C/B=F).
greater than 9 binary to BCD conversion

[

results at the output.

When A/S is High, subtraction is per-
formed. If 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 equalto B, the BCD differ-
ence appears at the output F in its true
form. If Aislessthan Band C/Biis 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 10to 15,
binary to BCD conversion occurs by
grounding one set of inputs, A, orB and
" applying the binary number to the olher

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
COMMERCIALRANGE -
PACKAGES Vg =5V£10%; T, =0°C 10 +70°C

24-Pin Plastic Slim DIP (300 mil) N74 F582N
24-Pin Plastic SOL N74F582D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

If an input is

74F(U.L) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
AgA; | 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
82 B operand input 1.0/3.0 20pA/1.8mA
Ba B operand input 1.0/2.0 20pA/1.2mA
A/S Add/Subtract input 1.0/3.0 20pA/1.8mA
c/B Carry/Borrow input 1.0/1.0 20pA/0.6mA
C/B,,, | Cary/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 0OC/33 OC/20mA
FO'FS 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=0Open Collector
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FAST 74F595
Shift Register

8-Bit Shift Register with Output Latches (3-state)

Document No. 853-1096
ECN No. 99392
Date of issue April 18, 1990
Status Product Specification
FAST Products
FEATURES

Low noise, no switching feedthru
current

Controlled output edge rates

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

8-bit serial-in, parallel-out shift
register with storage

3-state outputs
Shift register has direct clear

Guaranteed shift frequency-DC to .
100MHz

DESCRIPTION

The 74F595 contains an 8-bit serial-in,
parallel-out shift register that feeds an 8-
bit D-type storage register. The storage
register has parallel 3-state outputs.
Separate clocks are provided for both the
shift register and the storage register.
The shift register has a direct overriding
clear, serial input and serial output pins
forcascading. Both the shift register and
storage register clocks are positive edge-
triggered. If the user wishes to connect
both clocks together, the shift register

URRENT
TYPE TYPICALfyy TYP'““;S%? REN
N74F595 130MHz 65mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V£10%; T, = 0°C 1o +70°C
16-Pin Plastic DIP N74F595N
16-Pin Plastic SO

N74F595D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHILOW | HIGHLOW
Ds Serial data input 1.0/0.033 20pA/20pA
SHCP (Sar;':v’:fl';f; ;'c‘,’;:)p”'” input 1.0/0.033 20{A/20pA
sTep g;’;gii:f:;eégﬂ;’ck pulse input 1.00.033 20LA/20pA
SHR Shift register reset input (active Low) 1.0/0.033 20pA/20pA
OE Output enable input (active Low) 1.0/0.033 20pA/20pA
Qg Serial expansion output 50/33 1.0mA/20mA
Q0 - 07 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.

state will always be one clock pulse
ahead of the storage register.

This device uses patented circuitry to
control system noise and internal ground

bounce. This is done by eliminating
switching feedthru current and controlling
both Low-to-High and High-to-Low slew
rates.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
ay (1] T€1Vec o
07 )0, '1' PN
1 ci -
3 [3] 14)0s - 5 ] m T el
13 —} Ol — — 14 20 3V 15
Q4[3] i3] GE 12 —]sTer ro, o 1 1 !
Q 11 —{SHCP 2
s[E] ESTCP 10 —|SHR L-._..I 3
06,3‘ 7] sHep 0,Q,0,050,050, 0, ;
ool Jmer | ITITILL :
GND [8 9
& 5 s I Veg=Pinte D 5 3V :
TOP VIEWI GND - Pin®
| —I
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Product Specification

Philips Components-Signetics FAST Products

Shift Register

FAST 74F595

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°C to +70°C
V..=5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION CL = 50pF C__ =50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
r----ﬂ------_- _— _-__-.-__---l_--l--— --l----1
fuax | Maximum clock frequency | SHCP to Q4 Waveform 1 115 135 90 MHz
L N NN SR NN NN DURH NENN NENN MENN RN e [ — s 5 u = = = 8 & ® =8 & § B SR S EmEN J
toL | Propagation delay Waveform 1 6.0 8.0 105 5.0 12.5 ns
oL | SHCP to Qg 25 45 75 25 75
! Propagation del 55 8.0 10.0 45 13.0
PLH pagation delay
pHL |STCP10Qy-Q, Waveform 1 30 | 50 8.0 3.0 8.5 ns
Propagation delay
oL SR to Qs Waveform 2 35 55 8.0 3.0 8.5 ns
tpzH | Output Enable time Waveform 5 35 55 9.0 25 10.5 ns
tbn. |OEtbQ,-Q Waveform 6 3.0 55 85 25 10.5
0_"7
Iopz | OQutput Disable time Waveform 5 20 4.0 7.0 1.5 85 ns
bz |OEor Q,-Q Waveform 6 40 6.0 9.0 3.0 10.0
0 2
AC SETUP REQUIREMENTS
LIMITS
=+25°C TA =0°C to +70°C
Voo =5V Vg =5V 10%
SYMBOL PARAMETER TEST CONDITION c S sopF G, = sopF UNIT
RL =500Q RL = 500Q
Min Typ Max Min Max
t(H) Setup time, High or Low 20 25
s \
1(L) Dg to SHCP Waveform 3 20 25 ns
t (H) Hold time, High or Low 0 0
h i
th(L) Ds to SHCP Waveform 3 0 0 ns
| LRl Lt ol T LB ] T —
Setup time, Low -l
t.(L == ’
(L) SHR to STCP Waveform 3 I 45 5.0 ns l
Setup time, High .
t_(H
(H) SHCP to STCP Waveform 4 ! 45 5.0 ns :
- R
ty(H) SHCP Pulse width, 35 4.0
t, (L) High or Low Waveform 1 I 40 4.0 ns |
t,(H) STCP Pulse width, Waveform 1 | 40 |
(L) High or Low avelorm 3.0 35 ns A
L B B N B N _ N § &R _§ N N § &N N B N |
tw(L) SHR Pulse width, Low Waveform 2 3.0 3.0 ns
rec R_eo_?very time, Waveform 2 3.0 3.0 ns
SHR to SHCP
April 18, 1990 81
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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 (20p.A 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/0, 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)

TYPICAL SUPPLY CURRENT
TYPE TYPICALf,,, oTAL
74F507 120MHz 75mA
74F508 120MHz 75mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 10 +70°C
16-Pin Plastic DIP N74F507N
20-Pin Plastic DIP ‘N74F598N
16-Pin Plastic SO N74F597D
20-Pin Plastic SOL N74F508D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION H-,léﬁ/l:_g&l Lglz?_l\,ﬁ;'xlz

Ds Serial data input 1.0/0.033 20uA/20pA

D,-D, Parallel data inputs 1.0/0.033 20pA/20pA

SHCP Shift register clock pulse input 1.0/0.033 20UA/20UA

'FS97 [ sTCP Storage register clock pulse input 1.0/0.033 20UA/20A
SALD Shift register load input (active Low) 1.0/0.033 20pA/20pA
SHRST Shift register reset input (active Low) 1.0/0.033 20uA/20pA
Qg Serial data output 50/33 1.0mA/20mA

I/On Parallel data inputs 1.0/0.033 20pA/20pA

Doy Dg, | Serial data inputs , 1.0/0.033 20pA/20pA

SHCP Shift register clock pulse input 1.0/0.033 20pA/20pA
STCP Storage register clock pulse input 1.0/0.033 20pA/20pA

‘F598 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 201A/20pA

OE Qutput Enable input 1.0/0.033 20pA/20pA
QS Serial data output 50/33 1.0mA/20mA
I/On 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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Preliminary Specification

Shift Registers

FAST 74F597, 74F598

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
[
‘F597 ‘F597 ‘F597
10 R SRG8
o C3/ —»
1415 1 2 3 4 5§ 6 7
13 N
010 € Vee REEEEEEN z
Dzlﬁ 15] Do DgPDyDy D3040 06 0y = E‘;‘
—
D,[3 7] D 10 —d] SHRST ”
32 s 11— shep " 30
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D5 [3] i2] STCP 13— sHLD as N
Dg[E] [i7] sHep T 3
0, [7] 0] SHRST ’ 4
Q 5 ]
GND [8] 9] Ys .
TOP VIEW Vo = Pin 16 z 9
GND = Pin 8
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F598 'F598 'F598
%——Bmu saca
2 N
ET N
1o, [1 Vee ——:; é:cm -
EEN
“°|E ‘—_—;] s 18 17 1 2 3 4 5 6§ 7 8 15 c:z
o o o AERERREEN =
10, E 1_—7" DS 0Sg DS 1L0, 1O, 10, L0, kO, VO VO 1O, :: e C
1o, 3] 16] oF EEE §$w : L2 L
1o 4[] i3] stce 14 — suceen 5en |®
: T i i ‘2""‘[: ) w| 5
o, [7] 14] SHCPEN s —q 5o og s w1 714
1o, 8| [13] sHep | ]
5
SHID [ 9] 12] SHRST " P
GND [0 ) ag A
Veg=Pin20 —‘-»I: Zau | Lt "
GND = Pin 10 —
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Shift Registers FAST 74F597, 74F598

LOGIC DIAGRAM for 'F597
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Q s
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o s
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o s
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Shift Registers

FAST 74F597, 74F598

LOGIC DIAGRAM FOR 'F598
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VCC =Pin20

GND = Pin 10
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Shift Registers FAST 74F597, 74F598
FUNCTION TABLE
INPUTS
STCP | SHCP | SHLD | SHRST OPERATING MODES
T X X X data loaded to storage registers
T X L H data loaded from inputs to shift register
3 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 T H H shift register clocked, Q =Q, |. Q,=Q ¢

High voltage level
Low voltage level
Don't care

nowow

= Low to High clock transition

b o xrzT

= 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
VCC Supply voltage -0.5t0 +7.0 \'
Vin Input voltage -0.5t0 +7.0 v
[ Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5to *Vcc \%

Q
lout Current applied to output in Low output state s 40 mA
I/Oo- 1o, 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 50 5.5
Viy High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 v
Ik Input clamp current ' -18 mA
Q . mA
lon High-level output current $ !
1O, 10, 3 mA
'ox. Low-level output current QS i 20 mA
1/Oy- 11O, 24 mA
Ta Operating free-air temperature range : 0 70 °C

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

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
o | A t10%VCC 25 v
=-1m.
s Veg =MIN, OH 5%V | 27 | 34 v
VOH High-level output voltage VIL = MAX, oy s y
= ~ ®'ce :
o Vig =MIN Ippyy=-3mMA
n OH™ 5%V 27 | 33 v
Vee = MIN, £10% Vg 030| 050 V
\ Low-level output voltage V, =MAX, 1., =MAX
o v oM oL 5%V, 030 050 V
IH CcC
Vi Input clamp voltage Ve =MIN I =1, ‘ -0.73] 12| V
| Input current at maximum others Voo =00V, V=70V 100 | pA
| input voltage - -
P g o, Ve =55V, V, =55V 1| maA
i High-level input current Voo =MAX, V= 2.7V 20 | pA
e Low-level input current Voo =MAX, V =05V 20 | pA
Off-state output current
y V.~ =MAX,V =27V
lozh High-level voltage applied cc ) 70 | kA
Off-state output current, I/on only
lozt*iL | Low-level voltage applied Voo = MAX, V=05V 70 | pA
. 3
| os Short-circuit output current VCC = MAX -60 -150| mA
'CCH 45 70 mA
F597 1 gt 48 | 75| mA
!
CCZ _
I cc Supply current I VCC = MAX 75 90 | mA
(totat) CCH
. 78 95 | mA
F598 lect
loch 85 | 100| 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, ’I’A =25°C.

3. Not more than one output should 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 refiect 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.

bi 19
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Shift Registers FAST 74F597, 74F598
AC ELECTRICAL CHARACTERISTICS for '‘F597
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
fuax Maximum clock frequency Waveform 1 100 120 80 MHz
t Propagation delay 4.0 6.5 85 4.0 9.5
PLH
tyy | SHCPtoQg Waveform 1 40 70 90 | 40 10.0 ns
t Propagation delay 4.0 75 9.5 4.0 10.0
PLH el i
toy | SHLDtoQg Waveform 1 40 8.0 100 | 40 1.0 ns
oL Propagation delay 4.0 7.5 9.5 4.0 10.0 ns
tor STCP 10 Qg Waveform 1 40 8.0 100 | 40 1.0
Propagation delay
oL SHRST to O, Waveform 3 40 8.0 10.0 40 11.0 ns
AC SETUP REQUIREMENTS for 'F597
LIMITS ]
TA =+25°C TA =0°C 1o +70°C
\ c= 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, High or Low 3.0 3.0
L) | D tosSTCP Waveform 3 3.0 3.0 ns
t (H) Hold time, High or Low 3.0 3.0
h Waveform 3 ns
t (L) D_to STCP 3.0 3.0
1.(H) Setup time, High or Low 30 3.0
s )
i) | DgtoSHCP Waveform 3 3.0 3.0 ns
t (H) Hold time, High or Low 1.0 1.0
h
f() | DgtoSHCP Waveform 3 10 10 ns
t.(H) Setup time, High or Low 3.0 3.0
S ’ .
(L) | STCPtoSALD Waveform 4 3.0 3.0 ns
t (H) Hold time, High or Low ) 1.0 1.0
h L
(L) | STCPtoSHLD Waveform 4 1.0 10 ns
t (H) SHCP pulse width, 40 40
1) | High or Low Waveform 1 50 50 ns
t (H) STCP pulse width, 4.0 4.0
tv\:l(L) High or Low Waveform 1 50 50 ns
t, (L) SHRST pulse width, Low Waveform 1 4.0 4.0 ns
(L SHLD pulse width, Low Waveform 1 4.0 4.0 ns
teec 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
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
fMAx ~Maximum clock frequency Waveform 1 100 120 80 MHz
t Propagation delay 4.0 6.5 85 4.0 9.5
H
:ghL SHCP 1o Qg Waveform 1 40 7.0 9.0 40 105 ns
t Propagation delay 40 75 95 40 10.0
PLH -
toy. | STCPto Qg (SHLD =Low) Waveform 1 40 8.0 100 | 40 1.0 ns
t Propagation delay 4.0 75 9.0 4.0 10.0
PLH
ty, | SHLDtoQg Waveform 1 40 8.0 90 | 40 1.0 ns
t Propagation delay 4.0 7.5 9.0 4.0 10.5
PLH
t. | SHCPto 10 Waveform 1 40 80 90 | 40 | 105 ns
t Propagation delay 4.0 75 9.0 4.0 10.0
PLH
tP;L SHRST to Qg Waveform 1 40 8.0 9.0 40 10.0 ns
tonL Propagation delay, SHRST to l/Os Waveform 2 4.0 8.0 10.0 4.0 11.0 ns
tonL Propagation delay, SHRST to QS Waveform 2 4.0 8.0 10.0 4.0 11.5 ns
tozh Output Enable time to Waveform 5 40 75 9.0 40 10.5 ns
tonz High or Low Waveform 6 4.0 75 9.0 4.0 10.5
tonz Output Disable time to Waveform 5 3.0 6.0 8.0 3.0 9.0 ns
oz High or Low Waveform 6 3.0 6.0 8.0 3.0 9.0
AC SETUP REQUIREMENTS for 'F598
LIMITS
TA =+25°C TA =0°Ctlo +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = S0pF UNIT
RL=SDOQ RL=SOOQ
Min Typ Max Min Max
t.(H) Setup time, High or Low 3.0 3.0
X 3 . .
L) | Dg, 1 SHCP Waveform 3 3.0 3.0 ne
t (H) Hold time, High or Low 1.0 1.0
h
th(L) DSn to SHCP Waveform 3 10 10 ns
t_(H) Setup time, High or Low 3.0 3.0
5 3 . .
ts(L) STCP to SALD Waveform 4 30 30 ns
t (H) Hold time, High or Low 1.0 1.0
h ikl
L) | sTcPioSHID Waveform 4 10 1.0 e
t.(H) Setup time, High or Low 6.0 4.0
3 Setup time, i
(L) | SHCPEN to SHCP Wavelorm 3 60 50 n
lw(H) SHCP pulse width, 4.0 4.0
tw(L) High or Low Waveform 1 50 5.0 ns
t (H) STCP pulse width, 4.0 4.0
tvv:(L) High or Low Waveform 1 50 5.0 ns
t, L SHRST pulse width, Low Waveform 1 40 40 ns
t (L SHLD pulse width, Low Waveform 1 4.0 4.0 ns
tREC 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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FAST 74F597, 74F598

AC WAVEFORMS
SHRST, SHCP SHRST
SHRST, SHLD,
SHLD, STCP Y " thec
<ty (H) ety (L) SHCP v
1 t "
PHL PLH ;
10, Q v PHL
Qg Vu M 10,0 Vi
Waveform 1. Propagation Delay, Clock Inputs To Output, Waveform 2. Propagation Delay, Shift Register Reset And
Clock Pulse Width, Maximum Clock Frequency, Shift Load inputsTo Serial Data Output, Shift Register Reset And
Register Reset And Load inputs To Serial Data Output Load Inputs To Shift register Clock Pulse Input Recovery Time
D,DgDgy / i /77,
nDs y%/vu Vu_%ﬁ&vm AR Vu Vi Vi Vi
SHCPEN ) . th(H) (L LWL t,(H) tatn L] th(L)
SHCP, SHLD kv
STCP M "

OE OE Vi Vu
tezL tpz
vo,, vo Vwm VoL +0.3V
n -
Waveform 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

Waveform 4. Setup And Hold Times

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

TYPICAL TIMING DIAGRAM for 74F597

SHRST I

SHLD
SHCP

L]

STCP

Po 7

7777277777777 0o eare 7

P 724

Wz %, Don't care 2//// 77 //////4

Dy A

[ 077 Donearte A

3
s 0

2 s Do eare

02000 e St 0 A

s

V2277277 Do eare 272 A

Ps 777

G I )

P7 2770

V7 Dt aare i)

Qs

e r I r L
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TYPICAL TIMING DIAGRAM for 74F598

3 I |
SHRST |

"SHLD I_]
shce FLALAAA L

SHCPEN l
step 1

S T Bon'tcare | 227 | [ Bontcare™ %
v YT T
Os1  ZEb e 77 | Fbanicae )

HI [€———- SHIFT & OUTPUT —-b’
-z ‘
t ! AMP
90% w ¥ s0% o
NEGATIVE v v
PULSE " ™
10% 10%

ov

l'_lnl ,) —'l "t 1)

l'-‘ru« t,) o (1)

out IN
pur M2 Jput
<4
L

TEST CIRCUIT AND WAVEFORMS

o.uT

PULSE
GENERATOR o

Test Circuit For 3-State Outputs 0% prvy AMP (V)
SWITCH POSITION POCTIvE v Vu
TEST SWITCH ALY o ty § RO% oy
'PLZ, tPZL closed VM 15V
All_other open Input Pulse Definition
DEFINITIONS
NPUT PULSE REQUIREMENTS
R, = Loadresistor; see AC CHARAGTERISTICS for value. —_— INPUT PULSE REQUIREME
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate tw L tTHL

see AC CHARACTERISTICS for value.
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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e T FAST 74F604

ECN No. saso1 rL-E]?C-H.——__——-—
Date of issue March 1, 1990 : l
— 1
Status Product Specification LDuaI Octal Latch (3-State) ,J
FASTProducLs M NN DN NN NN M BN DU B G e e
e —— TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
r TYPE
I FEATURES DELAY (TOTAL)
1 High impedance NPN base inputs I 74F604 7:5ns 75mA
I for reduced loading (20p.A in High | o
I . Stores 16-bit-wide Dat
. bit- ainputs, | PACKAGES - COMMERCIAL RANGE
1 multiplexed 8-bit outputs 1 Ve = 5V£10%; T, =0°C10 +70°C
[ - 3state outputs | | 28Pin Plastic DIP N74F604N
1 - Power supply current 75maA typical 1L 28-Pin Plastic SOL N74F604D
I I
1 DET?]CNPJION | INPUT AND OQUTPUT LOADING AND FAN-OUT TABLE
1 e 74F604 multiplexed latch is ideal ) T4F(U.L.) LOADVALUE
I for storing data from two input buses, A or : PINS DESCRIPTION HIGH/LOW HIGH/LOW
B, and providing data from eitherthe Aor AA.B ;
-A, B-B
I B latches to the output bus. Organized as | —2-—-7—0_Z Data m,pms 100038 20uNE0A
: 8-bitAand Blatches, the latch outputs are || SELECT A/B | Select input 1.0/0.033 20uA/20pA
connected by pairs to eight 2-input multi- E_‘LE-—.-LT—I;_E e T (el L 0 05 | 2onAOA T
I plexers. A Select (SELECT A/B-) input -~ a—c—na— e_In;ﬂ (a_CtIV—e LEN)— e w— —1%(53 _Q&P-AEOH_A —
| determines whether the A or B latch I QrQ, Data outputs 150740 SmA/24mA
I contents are multiplexed to the eight 3- 1 note:
I state outputs. Data entered from the B JO08 (LY EASIUnitload is defined as: 20ufin the High state and 0 0 T e L oW S e s o e
inputs are selected when SELECT ABis —
I Low;data fromthe Ainputs are selected ?he la}ches whep the Latch Enable .(ITE) edge. The outputs are enabled when LE
| when SELECT A/B is High. Data enters inputis Lowandis latchedonthe LErising  is High and disabled when LE is Low.
Ll-—---—---—_---—--—---—-_——-—_---—------
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
r LN & & N _B N B _§ J
— ' 2
SELECT ::‘ % %V: : : 1 (: ]
A L3 24 o, 3456789 1027262542821 1 E’; — 1
~ U 2~ NIRRT » el !
NE B ! i S
AgBA B A, B, A, B A,B A B A B A, B, 4 102 VI—
8 [T 23 % L - _|
% o 2 1—d LE 6 }—13_
B2 [ 21) & 2 — SELECTA/B ; 12
& [ 20 :
20| B 11
5 [ o, 9, 9,300,000 7
° [ i o LTI E —
25
% [12 %05 15 1312 11 1617 18 19 24 7
b 0 B 18
GND E % Ve = Pin28 3
. 20 19
GND = Pin 14 <
TOP VIEW
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Latch

FAST 74F604

OGIC DIAGRAM

3
Ag

D
E

wt L=

A1

mo

B, &

mo

>
~N
mo

Ag D
p—oE
Bq 10 D
E
27
Ay b
26 —E
By D
y—{E
25
As 0
24 p— E

T
SSies) %»J OO0

mo

mo

Az [E)
By fd v) 1 19
L€ Q,
Ve = Pin28
GND = Pin 14
FUNCTION TABLE '
INPUTS 1 OUTPUTS
—
AO-A., Bo-B., SELECT A/B LE 00-07
A data |B data L T B data
A data |B data H T A data
X X X L 4
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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Latch

FAST 74

F604

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°C to +70°C
VCC =5V VCC =5V +£10%
YMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ _J Max Min Max
| lPHL SELECT A/B to Qn (B latch) 6.0 85 10.5 55 115
t Propagation delay 6.0 8.0 10.0 55 11.5
PLH —
! toqr | SELECT ABtoQ_ (A latch) Waveform 2 40 65 85 | 35 | 90 ns
! o7y Output Enable time Waveform 4 51 - &5 s T s : 1
I oz to High or Low level Waveform 5§ L5‘0 75 9.5 4.5 11.0
L8 N N N &N &N N N N8 _§ N & §B _§ ]
I, | output Disable time Waveform 4 5.0 7.0 95 45 | 110 ne
AC SETUP REQUIREMENTS
LIMITS
TA =+25°C TA =0°Cto +70°C
SYMBOL PARAMETER TEST CONDITION yoo =Y Vog =Sy uio%
C, =50pF C, =50pF UNIT
’ RL = 500Q RL =500Q
Min Typ Max Min Max
1(H) Setp tme, mgnor tow Waveform 3 1.0 20
L) J A, B,oIE paveem 2.0 3.0 ns
t (H) l Hold time, High or Low | 0 0
h g
th(L) 1 An 'Bn to LE IWaveform 3 10 15 ns
tu(L) 1 TE Pulse width, Low I waveform 3 5.0 6.0 ns
] I
1 |

March 1, 1990
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Lafch : FAST 74F604

AC WAVEFORMS

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)

r::'?"-l// PV VM”%\’M VM/%

1 t.m) L th(H) l.(L)| - th(L)

1
1
|
1 T
L_-—--—_-__—--_-_—-l

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

Vi
Q. ) VoL +0.3V
-
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

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

k

t AMP
90% 3 v 90% ®
NEGATIVE | v, v
PULSE
10%

. 0% 3 ov
—J |'_‘m.(‘|) "l ‘ L‘TLM(‘,)

Vin
PULSE o
GENERATOR

Test Circuit For 3-State Outputs 7 r—'“" ¢ r_ frw ""AMPM
. 90
SWITCH POSITION vosmve |/, * *,
PULSE ] "
TEST SWITCH 10% 7 10%
. r [™ 1 ov
t closed
PLZ Vy = 15V
toz closed -
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; Amplitude | Rep.Rate | 1t | 1, L
see AC CHARACTERISTICS for value.
L . 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RI. = Termination resistance should be equal to ZOUT of

pulse generators.
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Document No. 853-0030
ECN No. 97679
Date of issue September 20, 1989
Status Product Specification
FAST Products

FEATURES

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

and Low states)

multiplexed 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 pairsto 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

are selected when SELECT A/Bis Low;
data from the A inputs are selected
when SELECT A/Bis High. Data enters
the latches when the Latch Enable (LE)

PIN CONFIGURATION

Stores 16-blt-wide Data inputs,

Power supply current 85mA typical

FAST 7/4F605

,LGTch

I Dual Octal Latch (Open Coliector) I

r-_------- L 3 B B 8 N 8 2 3 B N § BN |
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
| 74F605 10.0ns | 85mA
B L % & § B & & N 8 §F 5 5 &}
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg =5V£10%; T, = 0°C 10 +70°C
28-Pin Plastic DIP N74F605N
28-Pin Plastic SOL N74F605D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
A,A,. BB, | Data inputs 1.0/0.033 20pA/20pA
SELECT A/B | Select input 1.0/0.033 201A/200A
A B N N B N N ] ------
L _l__E_ —— uatch Enable Input (actlve Low) 1.0/0.033 20pA/201A
Looi% 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. Dataentered fromthe Binputs  OC = Open Collector

input is Low and is latched on the LE
rising edge. The outputs are enabled
whenLE is High and disabled whenLE
is Low.

LOGIC SYMBOL

These functions are also well-suited for
receiving 16-bit simultaneous data and
transmitting it as two sequential 8-bit
words.

LOGIC SYMBOL(IEEE/IEC)

28

BIE
> g

PPLP PP PIPPp2IrPrr

B EIRIEIRIBIBIRIBIRIR]B]

TOP VIEW

L]

:1,, | ,
I

15 1312 11 16 17 18 19

VCC =Pin28
GND = Pin 14

r—_
-

I el

L EN
L}
3 m2 | >1 15
4 D2 e
5
5 13
6}
7 12
8 ——
9
0 | 11
27
% 16
25
24 17
23
brs 18
21
20 |19
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Latch

FAST 74F605

LOGIC DIAGRAM

——
r-1,
1 > S
| M i v
Ag 3 D
4 —E
e | O .,
L.t A
Ay 5 g
6
B, o - _D%__ .
—— 1
DA
Ay L D )
8 E
D
By ’—} £ [— - : i':[b& Q,
Ay 2 D
By 10 ) b—]E r__D— »
e g >—Q3
{
2
2T T SO
—e Q,
D
As 25 2
B2 1 15 ] _Di & 17
e Qs
—{
ABEQ D
E
Bg 2 D 1 1@"% 18
E 18
] Dy o
21
A7 g
8y 2 ) ] | 19
£ Q,
Vcc-Pin28
GND = Pin 14
FuncTionTaBte 1
INPUTS 1 ourputs
A-A, |B-B, |SELECTAE ME b Q.-Q
07 [ P07 07
A data |B data L T B data
A data |B data H T A data
X X X L OFF
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
OFF=Pulled up through resistor (open collector)
T =Low-to-High transition
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Product Specification

Latch

FAST 74F605

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25C T, =0°Cto +70°C
VCC =5V VCC =5V £10%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF C = 50pF UNIT
' RL =500Q RL = 500Q
Min Typ Max Min Max
t Propagation dela! 75 95 11.5 7.0 12.0
PLH pagation delay .
t. | SELECT A/Bto Q, (B latch) Waveform 2 75 100 | 120 | 70 | 135 ns
t Propagation delay 8.5 11.0. 13.0 8.0 14.5
thy | SELECT ABtoQ, (A latch) Waveform 1 65 85| 110 | 60 | 115 ns
1 Propagation delay 8.5 11.0 13.0 8.0 14.5
| TEoQ Waveform 3 65 9.0 1.0 | 60 | 120 ns
n
AC SETUP REQUIREMENTS
LIMITS
T, =+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
I —_— L& N |
t(H) ?uep ntmi,_EHGh or Cow Waveform 4 1.0 2.0 ns
(L) g By to i 3.0 4.0
t (H) Hold time, High or Low 1.0 20
h —
T(L) | A, B to[E !Navelorm 4 20 30 ns
— 1
(L) LE Pulse width, Low IWaveform 4 5.0 6.0 ns
L TR MEEN NEAE GEEE NN GENN GRS GENN S J
AC WAVEFORMS
SELECTAIB KV Vi SELECT A/B Vm Vu
Len* tpn “t tpw *
Q" \ M v M Qn \J M M
Waveform 1. Propagation Delay, SELECT A/B Waveform 2. Propagation Delay, SELECT A/B To
To Output (A latched data=Low. LE=H) Output (Bpla?ched data!liow.'fE:H)
-— —_-— A, B %/ 7
M e o s B N
= i | toun ty(H) | ty(H) ta(L)]— ty(L)
Q, Vu Vi r - v o
M
Waveform 3. Propagation Delay, Clock To Output I = Vi
(A latched data=Low. SELECT A/B=H) 1 1
L_ _I 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 change for predictable output performance.

September 20, 1989
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Document No. 853-0380

ECN No. 97743

Date of issue September 27, 1989

Status Product Specification

FAST Products

FEATURES

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

« Octal bidirectional bus interface
+ Open collector outputs sink 64mA
« -'F621 Non-Inverting

-'F622 Inverting

T

—-_——---——-J

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 (OEBA 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 Transceiver, Non-Inverting (Open Collector)
74F622 Octal Bus Transceiver, Inverting (Open Collector)

PACKAGES

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F621 8.0ns 105mA
74F622 8.5ns 53mA
ORDERING INFORMATION
COMMERCIAL RANGE

ch =5V110%; TA =0°Cto +70°C

20-Pin Plastic DIP

N74F621N, N74F622N

20-Pin Plastic SOL*

N74F621D, N74F622D

NOTE:

1. Thermal mounting techniques are recommended. See SMD Process Applications
(page 17) for a discussion of thermal considerations for suface mounted device.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ;g:}({l,ila,)” Lﬁfgﬂ‘,’f&‘f
Ay A, By- B,| Data inputs 1.0/0.033 20pA/20pA
OEBA, OEAB | Output Enable inputs 1.0/0.033 20pA/20pA
Ao. A7 Data outputs OC/40 OC/24mA
B ~ 37 Data outputs OC/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
otherdata sources tothe two sets ofthe

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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Philips Components-Signetics FAST Products Product Specification

Transceivers FAST 74F621, 74F622

AC ELECTRICAL CHARACTERISTICS for 74F621

LIMITS
TA =+25°C TA =0°C o +70°C
Vcc =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, =50pF- UNIT
RL = 500Q2 RL = 500Q
Min Typ Max Min Max
t Propagation delay 6.0 95 12.0 55 13.0
PLH Waveform 2 ns
tPHL An to Bn 4.0 6.0 8.0 3.5 85
t Propagation delay 6.0 9.0 12.0 55 125
PLH Waveform 2 ns
lPHL Bn to An 35 55 7.5 3.0 8.0
t Propagation delay 6.0 10.0 13.5 5.5 14.0
PLH —_— ns
tor OEBAtA_ Waveform 3 35 65 105 | 30 110
t Propagation delay 7.0 12.0 15.0 6.0 17.0
i OEAB 10 B Waveform 4 35 65 95 3.0 100 | ™
PHL n
AC ELECTRICAL CHARACTERISTICS for 74F622
LIMITS
TA = +25°C TA =0°Cto +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER | TEST CONDITION C, = 50pF C_=50pF UNIT
HL =500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 8.0 11.0 125 8.0 13.5
PLH B
o | A 0B, Waveform 15 40 55 15 |- 60 ns
t Propagation delay 75 10.0 12.0 7.5 125
PLH Waveform 1 ns
tonL B 10 A, 15 35 5.0 1.5 55
t Propagation delay 8.0 10.5 12.0 8.0 12.5
PLH Pl e
ty | OEBAMOA Waveform 3 6.0 8.0 100 | 60 105 ns
t Propagation delay 10.0 12.5 14.5 10.0 15.5
tit: OEAB to B Wavelorm 4 50 75 9.0 5.0 95 ns
n
AC WAVEFORMS
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
=i R _ B B N &R N &8 N & N _§N N § N N N _§N_ N § & § & § & § _§ B B _§E N N §B N 8 B ]
Waveform 3. Propagation delay, OEBA to An Waveform 4. Propagation delay, OEAB to Bn
N MNS BN BN BEEN BN BEEN DEES DUNW MEEN EEES Dy B Dt NS BEED BEGW DUR BEEN DS BMAE RN BNEW BN G G M DU RSN RS G SRS DN DO SN R M e
NOTE: For all waveforms, V,, = 1.5V.
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Product Specification

Transceivers

FAST

74F621, 74F622

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS

——

18

16

14

12

ton

10
Propagation

delay (ns) s

/ tpuL

] 100 200 300

NOTE:

resistor value from 500 Q to 100Q will improve the t;,

lo, maximum specification.

When using open-collector parts, the value of the pull-up resistor greatly affects the value of the t
up to 50% with only slight increase in the t,,
changed, the user must make certain that the total I, current through the resistor and the total | s of the receivers do not exceed the

400 500 600

Load Resistor (Q)

PLH"
HL

For example, changing the pull-up
However, if the pull-up resistor is

S —

-
I
I
1
|
i
|
I
|
|
I
I
|
|
|
I
I
I
I
|
I
|
i
I
i
I
|
|
|
i
I
|
I
I
|
1
|
|
I
I
L

TEST CIRCUIT AND WAVEFORMS

Vee 7.0V
R
Vin t
PULSE
GENERATOR p.uT
Rr R

"L

I—___—--—-_-_--_—-1
Test Circuit For Open Collector Outputs

by —

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

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

il

T (1)

t AMP
50% v + g% ®
NEGATIVE v v
PULSE ¥ "
10% 10%

ov

b 1)

— ]'_‘ma ) [ trw @
90% 90% ANP ()
E
o | "
10% A | - ! K_10% ov
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate tw Y tTHL
74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns

September 27, 1989
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Document No.
ECN No.

853-0381
98171

Date of issue November 27, 1989

Status Product Specification

FAST Products

FEATURES

- High-impedance NPN base inputs
for reduced loading (70p.A 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 15SmA

.

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
ORDERING INFORMATION
COMMERCIALRANGE

PACKAGES

Vcc =5V10%; TA =0°C to +70°C

20-Pin Plastic DIP

N74F640N

20-Pin Plastic SOL

N74F640D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

T4F(U.L.) LOADVALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
Ay~ A.B- B, | Data inputs 3.5/0.115 70pA/TOpA
OE Output enable input (active Low) 2.0/0.067 40puA/40pA
TR Transmit/Receive input 2.0/0.067 40pA/40pA
Ay 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)
j BLINEN o
20| Vec IEN1(BA)
E OF 23 45 6 7809 l_ﬁgguzug)
W = L =
[17] B, Ay Ay Ay Ay A Ag A A, vi
18
E 8, 18 — oE s > 2V
R LI I el
[15] B, 1— R X
16
[14] &, B, B, B, B, B, B, B, B, s_‘—’_é M_:
3 )
5 - e ——
1817 16 15 14 13 12 11 R 1
11 o 8 12
Voo =Pin20 e L‘—’—“
TOP VIEW GND = Pin 10 ——— [~ ——
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Product Specification

Transceiver

FAST 74F640

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA=+25°C TA=O°C to +70°C
Vcc =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF cL =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t Propagation delay 2.0 45 7.0 2.0 8.0
PLH ns
oL | A1 BB o A Waveform 1 10 25 50 10 55
. L _ & &8 B B _§ _§N_§BR _ N _§ §B N B &N _§ B |
tozn | Output Enable time Waveform 2 55 6 105 ] 50 2.0 1
oz to High or Low level Waveform 3 ] 55 7.0 10.5 5.0 11.0 |
1oz | Output Disable time Waveform 2 I 20 35 6.5 15 8.0 |
toLz from High or Low level Waveform 3 L.20 45 0 2.0 75 ns |
L B B N & _§N _§ _§B _§B B N N N _E N § B ]|
AC WAVEFORMS
An By Vu Vu
o I+t pui
B A, Vi Vi
1. Delay For g Outputs
OE Va -
Aw By Yu s Voud.3v
‘Waveform 2. 3-State Output Enable Time To High Level Waveform 3. 3-State Output Enable Tima 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

Vee

PULSE
GENERATOR

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH

o1z closed

oz closed
All other open

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.

) d
s0% v Hoon AT
pocse | N o
10% 10% o
— tra 1) "l Mo 1)
7 r_'ruc @) ™ tra ()
90% 90% AMP (V)
rose | A v Vu
10% A % N 10%
L Ty J
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate tw ol Yrun | YrHL
. 74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns

November 27, 1989
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Document No. 853-0382

ECN No. 98172

Date of issue November 27, 1989

Status Product Specification

FAST Products

FEATURES

- High impedance NPN base inputs
for reduced loading (20pA 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 Qutput Enable,

Non-Inverting (Open Collector)

74F642 Octal Bus Transceiver With
Inverting (Open Collector)

Common Output Enable,

PACKAGES

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

VCC =5V+10%; TA =0°C to +70°C

20-Pin Plastic DIP

N74F641N, N74F642N

20-Pin Plastic SOL

N74F641D, N74F642D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE

PINS DESCRIPTION HIGHLOW | HIGH/LOW
Ao- A7, Bo- B7 Data inpu[s 1.0/0.033 20}1A/20}1A
TR Transmit / Receive input 2.0/0.067 40uA/40pA
OE Output Enable inputs 2.0/0.067 40uA/40pA
Ao. A7 Data outputs OC/40 OC /24mA
Bo_ B_, Data outputs 0OC/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=0Open Collector

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
74F641 74F641 74F641
19
G3
TIEE E Vee 1 3ENt
2 2] o) o 234567809 e
NE - RERRRAR =L .
fo Ro Ay Po As Aq As Ag Ay T =1
% [4] [17] By 1— TR 3 17
4 16
A [s]  16] B, 18— oE
A [e] 1] B By By B, By By By By By [ I,
g o TI1T11] po=
AGE EBS 18 17 16 15 14 13 12 11 ¥ :’;
AI E E % 8 12
GNo o] 1] 8 Veg=Pin2 —o[: _l"
TOP VIEW GND = Pin 10 T T

November 27, 1989
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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, Vg =MAX 250 | pA
+10%V, 0.35 0.50 \%
Aty Ve = MIN, lo=24mA .
tﬁ%VCC 0.35 0.50 \"
v Low-l V, =MAX
oL ow-level output voltage L d -
8.8 V= MIN loL=48mA £10% Ve 038 | 055| V
07 S
| lo =84mA 5%V 042 | 055 | V
Vi Input clamp voltage Ve =MIN. 1 =1, 073 | -12 ) V
Input current at T/R, OE VCC =0.0V, V| =7.0V 100 | uA
lI maximum
input voltag ALB, Ve =58V, V=55V 1 mA
T/R, OE 40 | pA
i High-level input current Voo = MAX, V= 2.7V
A.B, 20 | pA
T/R, OEF -40 | pA
I"_ Low-level input current Vcc = MAX, vl =0.5V
A. B, 20 | pA
. lech An=T/§=445V, OE=GND 60 90 | mA
I T/R=4.5V, A_=OE=GND 78 | 120 | mA
lee Supply current cCL V= MAX ~—n
(total) lech ce 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°C 1o +70°C
VCC=5V Vcc::SV +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €. = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
1 Propagation delay 6? - _85- - . e — ?5— — 1-2 —
PLH Waveform 2 . ) : ’ ns
r—» !PHL An to Bn 4.0 6.0 95 4.0 11.0
1 Propagation delay ! 6.0 8.0 15 | 60 12,0
PLH Waveform 2 ns
tPHL Bn to An 3.5 55 75 3.5 8.0
t Propagation delay 7.0 10.5 12.5 7.0 13.0
PLH —_—
tog. | OEto A Waveform 4 5.0 7.0 90 | 50 10.0 ns
t Propagation delay 8.0 9.0 12.5 8.0 13.5
PLH —_—
typ | OEto B Waveform 4 55 75 95 55 105 ns
L]

November 27, 1989
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Philips Components-Signetics FAST Products

Product Specification

Transceivers FAST 74F641, 74F642
AC ELECTRICAL CHARACTERISTICS for 74F642
LIMITS
T, =+25°C T, =0°C10+70°C
Voo =5V Voo =5V#10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
R _= 5000 R, = 5000
Min Typ Max Min Max
() Propagation delay Waveform 2 8? i -97 = l-12-3 = .EO_ ™™ 1-3? - T;- =
PHL A to B | 20 45 6.5 2.0 7.0
t Propagation delay I 75 8.0 12.0 75 125
PLH
ot Bn o An Waveform 2 15 40 60 15 65 ns
t Propagation delay 75 9.0 12.0 75 125
PLH Ll
toyy | OEt0 A Waveform 4 6.0 8.0 105 | 60 1.0 ns
1 Propagation delay 8.0 9.0 12.5 8.0 13.0
PLH i
o OEto B, Waveiom 4 ! 6.0 7.0 10.5 6.0 11.0 ns
AC WAVEFORMS S —
A, or B,
B orA,

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

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

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

Waveform 2, Propagation delay for An to Bn or
Bn to An (‘F641)

OE

o ton
Ap or Bp Vu Vm

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

Vm Vm

TEST CIRCUIT AND WAVEFORMS

Vec

I

DuT

PULSE
GENERATOR

Test élrc:llt For 3-State Out;-)uts-
SWITCH POSITION

TEST SWITCH

tPLZ‘ tPZL closed

All other
DEFINITIONS
R Load resistor; see AC CHARACTERISTICS for value.
C Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Termination resistance should be equal to ZOUT of
pulse generators.

open

L=
L=

RT=

o I ty { prwn AMP (V)
pecame \[\k v
10% 10% ov

— T (1) —‘{ L—'YLH @)

- l'_‘ruo @) r"m. ty)
POSITIVE 20% 90% ANP (V)
POLSE. Vu Vu

10% A 10%
I tw 1 ov
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate YRR ™
74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Document No. 853-1124
ECN No. 99393
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 Aand B .
buses -

Multiplexed real-time and stored
data

Choice of non-inverting and
inverting data paths

Controlled ramp cutputs 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 Bregister 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 Transceivers/Register, Inverting (3-State)

TYPICAL SUPPLY CURRENT
TYPE AL f
TYPICAL Fyax (TOTAL)
74F646/648 115MHz 140mA
74F646A/648A 185MHz 105mA
ORDERING INFORMATION
[ COMMERCIALRANGE
PACKAGES Voo = 5VE10%; T, = 0°C 10 470°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.
See SMD Process Applications (page 17) for a discussion of thermal consideration for

surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION }z‘éﬁx_;}v Lgé%Yfé.xE
Ag- A7_ B, - B, |A and B inputs 3.5/0.166 70pA/70pA
CPAB A-to-B clock input 1.0/0.033 20[A/20pA
~CPBA B-to-A clock input 1.0/0.033 20pA/20pA
SAB A-to-B select input 1.0/0.033 20pA/20pA
SBA B-to-A select input 1.0/0.033 20{tA/20UA
DIR Data flow Directional control enable input 1.0/0.033 20{A/20pA
OF Output Enable input 1.0/0.033 20pA/20pA
Ag- VA7~ B, - B, |Outputs for 'F646A/FE48A 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: 20gA 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
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Philps Components-Signetics FAST Products Product Specification

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

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'Fé46/646A "F646/646A 'F646/646A
. 2 Na
_ﬁ’ { sen@a
cras [ 1 45 67 8 910 11 n o
k-3
o2 [ HEREEEN e
DIR E . . AU A‘ A? AG A‘ A§ AG A7 3 r
a [ 1 —]cras PR Cxm DT 3
Ay E o] 2 —|SsAB E v1 3
3 —]DIR 07| = >
A2 | 6 E] By 23— cpBa 17 20 "
A3 [1e] =, 22—]sBaA *’:: 1>
Dok
a 3 7] B 21— OE .-y —
* : B, B, B, B; B, B, By B, ’*t 3‘1
as [ fie] B4 ) e
15
. ) [T T DS B
& [0 nes 20 19 18 17 16 15 14 13 1 :r';_
ALl
GND E 1—_3-] By VCC-Pi" 24 l‘t honad
GND = Pin 12
TOP VIEW o .
PIN CONFIGURATION . LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F648/648A ‘F648/648A ‘F648/648A
cpan [} 2_MNa
g WL | B
DIR ’:’ s
Ao Ao Ay By Ay A A Ag A, 2 E;:.
1 —{cras
s Lo 2 —sae Y s o 3 DOE
«rped]” L
N a—Jom ’L: U =
23 —{cpea ey
As E 22 —1sBA % 2v
Ay L8 21 —ojOE s ] M
A‘ n BO B‘ RZ nl B“BS B‘ B7 J =<1 - —'L
: She
A 1o T T I T T T ] I s oot
R 20 19 1817 16 15 14 13 B 03
GND m ‘_: : ;j"l
VCC'Pi_"24 :—»ﬁ ;j":
TOP VIEW GND = Pin 12 "’Tf ;j«»
REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER " STORAGE FROM TRANSFER STORED DATA
BUS B TO BUS A BUSATOBUSB A,B,0RAANDB TOAORB
BUS A BUS A <] gusa BUS A : BUSB
OE DIR CPAB CPBA SAB SBA OF DIR CPAB CPBA SAB SBA
b:Ean cp:a chBA s;BSBLA L H X X L X Lo e R
L H Hol X H X

April 18, 1990
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Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
FUNCTION TABLE
INPUTS DATA I/O OPERATING MODE
OE l DIR |CPAB [CPBA |SAB |SBA AO-A7 BO-B., 'F646/646A 'F648/648A
p—
H-I X ) X X X Input  lUnspecified*|  Store A, B unspecified® Store A, B unspecified*
_H X X T X X |Unspecified* Input Store B, A unspecified” Store B, A unspecified*
H X T ) X X Input Input Store A and B data Store A and B data
H X JHorL|HorL | 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 o A bus
L L X HorlL 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 HorL| 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.

LOGIC DIAGRAM

To 7 other channels

a2 "F646/646A s 'F648/648A
c:;‘:%i > c:::EL -
22 Ll 2 1o
g Doped>— oS m s o o
M Travomne |11 = [ I P B I A==ty o
| 1 ct | | r— 1 <1 I
] L] e |
=i ‘ < [2% = ™
| | | (0 RN
| l | | ” ' |
| . | | » |
Lo
R AN . N Ll N . L
1 1 ‘ \ R T

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
VCC Supply voltage -0.5t0 +7.0 \
Vin Input voltage -0.5t0 +7.0 \
Iy Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t *Voc \"

74F646A, T4F648A 72 mA

lout Current applied to output in Low output state 74F646, 74F648 28 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-Signetics 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
Vi High-level input voltage - . 20
Vi Low-level input voltage 0.8 \
" Input clamp current - -18 mA
lon High-level output current o -15 mA
L 8 &R N N N §R N _ N _§ N N § | L N B & N B N N R _§B N N N § & &8 § 8§ N N E N § |
r 74F646A, 74F648A 48 mA
| Low-level output current
L oL P . 74F646, 74F648 64 mA
LA R N N N &R _§ N N N N ]| LB & N __§R N N N _§ _B N N & _§B 8§ B _§ N B8 N & N _§ B
Ta Operating free-air temperature range 0 l 70 _ °C
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)
o o LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
U +10%V 24 Y
) ) Voo =MIN, loy=-3mA ce
VOH High-level output voltage VlL = MAX, iS%VCC 2.7 3.4 \
Vo, = MN
IH IOH:-1 5mA +1 O%VCC 2.0 )
Al Voo =MIN. 1y —aBmA | s10%V, 038 [055 | V
\ Low-level output voltage y V, =MAX
oL F646 and 'F648 IL ' _ N
only Vi = MIN lg = 84mA 5%V 0.42 | 0.55 \
VIK Input clamp voltage VCC = MIN, ll = IIK -0.73 | -1.2 \
| Input current at others VCC = OAO\V/, Vl =7.0V- 100 | pA
[ maximum input voltage _ _
AgA,, BB, Ve = MAX, V) = 5.5V 1 mA
Iy |High-level input current OE, DIR Voo = MAX vV, =27V , 20 HA
— CPAB, CPBA o~ -
n Low-level input current SAB, SBA Ve = MAX, V, =05V -20 RA
Off-state output current
[ | g V.. =MAX, V. =27V .
ozH* ' High-level voltage applied |, » g g cc -0 ° RA
Off-state output current, 0"7 07
1 | ’ V.~ =MAX, V., = 0.5V -70
0L * Il |Low-level voltage applied cC .0 KA
log  |Short-circuit output current®| 'F646, 'F648 | Voo = MAX -100 225 | mA
T — T —— L Ll el B B a e e e
E o Output current® -izgsi- Voo = MAX, Vg =2.25V . -60 -150J mA
ql__J-----q—-l--_---_—--—--—----—-.- . - -
ICCH 125 | 165 mA
'F646 E
Feas | 'ccL 160 | 210 | mA
lCCZ . 135 | 160 mA
] Supply current (total Voo = MAX -
ce i frotal) lecH ce ~ | 100 | 145 | ma
'F646A
'F648A ICCL 110 155 mA
ICCZ - 105 1585 mA

NOTES:

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

2. Alitypical values are at Ve = 5V, T, = 25°C. '

3. Not more than one output should be shorted at a time. For testing lgs- 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 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. The output conditianb has been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS'

April 18, 1990
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Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A
AC ELECTRICAL CHARACTERISTICS for 74F646
LIMITS
TA =+25°C TA =0°C to +70°C
V..=5V VCC =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
t P tion dela 55 7.5 10.0 5.0 11.5
PLH ropagation y .
toq. | CPABor CPBA toA or B Waveform 1 55 | 80 10.0 50 110 ns
‘ ~ n n L N N ] LR _ B 8§ N B & N B __§N B N N __§E _§N _§ |
oL | Propagation delay Wavelorm 2 T %0 60 %0 40 70.0 "
toyL [A 0B orB to A 40 65 8.0 4.0 10.0
n n n n K N ¥ 1
t Propagation dela 5.0 7.0 8.5 45 10.5
PLH pag y
pHL |SABorSBAto A or B Waveform 2, 3 50 | 65 85 45 95 ns
tozH Output Enable time Waveform 5 5.0 70 10.0 4.5 11.0 ns
'z |OEto A orB_ Waveform 6 6.5 8.5 11.0 6.0 125
oz | Output Enable time Waveform 5 45 6.5 9.0 4.0 10.0 ns
'pz. |DIRto A orB_ Waveform 6 6.0 85 11.0 55 125
toHz | Output Disable time Waveform 5 65 9.0 11.5 6.0 12.5 ns
torz |OE to Aﬂ or Bn Waveform 6 6.5 9.0 115 6.0 13.5
tonz | Output Disable time Waveform 5 55 85 11.0 45 13.0 ns
b,z |DIR to A orB Waveform 6 55 8.5 11.0 5.0 12.5
n n
AC SETUP REQUIREMENTS for 74F646
LIMITS
TA = +25°C TA = 0°C to +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, High or Low 4.5 5.0
£(L) | A orB_to CPAB or CPBA Waveform 4 45 50 ns
(H) Hold time, High or Low 0 0
t(l.) A_orB_to CPAB or CPBA Waveform 4 0 0 ns
t (H) Pulse width, High or Low 4.0 4.0
w Waveform 1 ns
(L) CPAB or CPBA 6.0 6.0
April 18, 1990
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Philips Components-Signetics FAST Products Product Specification

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

AC ELECTRICAL CHARACTERISTICS for 74F648

LIMITS
TA =+25°C TA =0°Cto +70°C
L VCC =5V VCC =5V +10%
YMBOL 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
! Propagation del 5.0 7.0 9.5 45 11.0
PLH pagation ay X
Y. |CPABorCPBA oA orB_ Waveform 1 50 | 75 95 | 45 110 |
t N —_--1 L8 _ N _ 5 N _ B _§N N _§N N B N _ &R B __§ R |
pLH | Propagation delay Waveform 3 3.0 6.0 8.5 25 9.5 ns
YL |A to B orB to A —— 4.0 6.0 8.5 35 95
t Pro tion del 45 70 85 45 10.5
PLH pagation celay -
. |SABorSBAWoA or B Waveform 2, 3 45 | 65 8.5 45 95 ns
tozi | Qutput Enable time Waveform 5 45 7.0 10.0 45 11.0 ns
bz |OEto A orB Waveform 6 6.0 85 11.0 55 125
tozy | Output Enable time Waveform 5 45 7.0 10.0 4.0 11.0 ns
tbz1 |DIRto Ajor Bn Waveform 6 6.0 85 11.0 55 125
tonz Output Disable time Waveform 5 6.0 9.0 1.5 6.0 125 ns
iz |OE to A orB Waveform 6 6.0 8.5 12.0 6.0 135
toyz | Output Disable time Waveform 5 50 9.0 12,5 45 14.0 ns
'z |[DIR to A orB, Waveform 6 5.0 9.0 12.5 50 14.0
AC SETUP REQUIREMENTS for 74F648
LIMITS
TA =+425°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, High or Low 4.0 5.0
£(L) | A orB to CPABor CPBA Waveform 4 40 50 ns
(h(H) Hold time, High or Low (o} 0
(L) | A orB_ to CPAB or CPBA Waveform 4 0 0 as
(H) Pulse width, High or Low 35 4.0
Waveform 1 ns
(L) CPAB or CPBA 6.5 7.0

April 18, 1990 112



Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers

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

AC ELECTRICAL CHARACTERISTICS for 74F646A

LIMITS
TA =+425°C =0°Cto +70°C
VCC =5V cc= 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 1 165 185 150 MHz
t P tion dela 55 7.0 10.0 45 11.0
PLH ropagation y R
pHL |CPABOrCPBA toA orB_ Waveform 1 45 | 70 95 40 100 | ™
t Propagation dela 4.0 6.0 9.0 35 10.0
PLH pag: y
L |A,t0B orB oA Waveform 2 20 | 50 8.0 2.0 8.0 ns
t P tion de! 45 6.5 9.5 4.0 10.0
PLH ropagation ay
'y, |SABorSBA WA or B, Waveform 2, 3 35 | 80 10.0 30 s | ™
o711 | Output Enable time Waveform 5 30 5.5 9.0 25 10.0 ns
tzL |OEto A orB Waveform 6 30 55 9.0 25 10.0
o714 | Output Enable time Waveform 5 30 50 80 30 8.5 ns
'pz1 |DIRto A orB_ Waveform 6 35 6.0 8.5 3.0 9.5
oz | Output Disable time Waveform 5 15 4.0 65 1.0 8.0 ns
torz |CE to A orB, Waveform 6 25 55 8.0 20 9.5
pHz | Output Disable time Waveform 5 2.0 45 75 15 8.5 ns
piz |DIR to A orB Waveform 6 3.0 50 80 20 85
AC SETUP REQUIREMENTS for 74F646A
LIMITS
TA = +25°C Tp= 0°C to +70°C
Ve =5V Ve =5V 210%
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
£) | A orB_ to CPABor CPBA Waveform 4 40 45 ns
th(H) Hold time, High or Low 0 0
t(L) | A orB_to CPABor CPBA Waveform 4 0 0 ns
lw(H) Pulse width, High or Low Waveform 1 3.5 45 ns
(L) | CPABorCPBA 35 4.0
113

April 18, 1990




Philips Components-Signetics FAST Products ‘ Product Specification

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

AC ELECTRICAL CHARACTERISTICS for 74F648A

LIMITS
TA =+25°C TA =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
IM AX Maximum clock frequency ‘ Waveform 1 160 185 135 MHz
! Propagation dela 5.0 70 9.5 45 10.5
PLH pagation Y . K . . .
oy |CPABOrCPBA to A orB, Waveform 1 55 | 75 10.0 45 105 | ™
! Propagation dela 25 45 75 2.0 8.5
PLH pag y
'L |A,10B orB oA Waveform 3 40 | 60 85 40 95 ns
! Propagation dela: 4.0 7.0 9.5 35 11.5
PLH pagation Yy
oy |SABor SBA 1o A or B, Waveform 2, 3 45 | 70 95 45 100 | ™
tozH Qutput Enable time Waveform 5 3.5 65 10.0 35 11.0 ns
bzt |OEto An or Bn Waveform 6 45 6.5 10.0 4.0 11.5
oz | Output Enable time Waveform 5 35 55 85 3.0 9.0 ns
'pzL |DIRto A orB Waveform 6 4.0 6.5 95 4.0 10.0
toyz | Output Disable time Waveform 5 25 40 6.5 2.0 8.0 as
'piz |OE to A orB_ Waveform 6 40 65 9.0 35 10.0
oz | Output Disable time Waveform 5 25 50 8.5 2.0 9.0 ns
btz |DIR to A orB, Waveform 6 25 5.0 8.0 25 9.0
AC SETUP REQUIREMENTS for 74F648A
LIMITS
TA =425°C TA =0°C to +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, High or Low 40 : 45
£(L) | A orB to CPABor CPBA Waveform 4 40 45 ns
t (H) Hold time, High or Low 0 ’ 0
h f
(L) | A orB_to CPABor CPBA Waveform 4 0 0 ns
t(H) Pulse width, High or Low Waveform 1 35 4.0 ns
(L) CPAB or CPBA 3.5 35
114
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F64A8A

AC WAVEFORMS

Apor B, Va v, SBAorSaB
tpHL TpLH
tpHL tpLH
Bhor A v \ A borB_ .
Aj or By Vi Vu n n M M n n

2. Propagation Delay, Anto Bnor

Waveform 1. Propagation Delay, Clock Input To Waveform pag f

Output, Clock Pulse Width, and Maximum Clock Bn to An and SBA or SAB ta Anor Bn
Frequency

SBAor 7z
oo’ tpHL ty(H) 0 th(H) t.(L)l th(L)
Bhor Ay Vi VMAn or B, /vu—

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

OF oF
\L OF Vu Vm
DiR t t DIR t t
PZH PRz 4, v PZL PLZ

Waveform 4. Data Setup And Ho!d Times

on 0.3V
A B A Vu
nor By . ov Apor By, Fh Vow0av
Waveform 5. 3-State Output Enable Time To High Waveform 6. 3-State Output Enable Time To Low
Level And Output Disable Time From High Level Level And Output Disable Time From Low Leval

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

v 50% tw won | MM
N
PULSE NEGATIVE Vi Vu
PULSE 10% 10% ov
4 o B
Test Circuit For 3-State Outputs n I'_' ) t"“t ("’AMP "
$0°
SWITCH POSITION posmve | /g o
PULSE L [}
TEST SWITCH 10% 3 . L S
f w 1
'PLZ closed
V,, =15V
oz closed M X
Input Pulse Definition
All other open
DEFINITIONS
INPUT PU REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY TPULSE
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate tw | Yn | YHL
AC CHARACTERISTIC! lue.

see L . S for value 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns

RT = 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
L8 & _§N R _§B B _B R _ L. 30 _.8B._J
« High impedance base inputs for
reduced loading (70u.A 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 willbeclockedintothe 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
J4F652, 74F652A
Transceivers/Registers

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

PACKAGES

TYPICAL SUPPLY CURRENT
TYPE TYPICAL f (TOTAL)
74F651/74F652 110MHz 140mA
74F651AIT4F652A 175MHz 110mA
ORDERING INFORMATION
COMMERCIAL RANGE

Ve = 5V£10%; T, =0°C o +70°C

24-Pin Plastic Slim Dip (300mit)’

N74F651N, N74F652N

24-Pin Plastic Slim Dip (300mil}

N74F651AN, N74F652AN

24-Pin Plastic SOL'

N74F651AD, N74F652AD

NOTE 1:

Thermal mounting techniques are recommended. See SMD Process Applications (page 17)
for a discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(U.L) LOADVALUE
HIGH/LOW HIGH/LOW
Ay A, A inputs 3.5/0.116 70uA/70pA
B,-B, B inputs 3.5/0.116 70pA/70pA
CPAB A-to-B clock input 1.0/0.033 20pA/20pA
CPBA B-to-A clock input 1.0/0.033 20pLA/20pA
SAB A-to-B select input 1.0/0.033 201A/20pA
SBA B-to-A select input 1.0/0.033 20[LA/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.,, B0 - B7 A outputs (‘F651, 'F652) 750/106.7 15mA/64mA
Ay-A, By -B, | Boutputs (FE51A, 'FE652A) 750/80 156mA/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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Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers

FAST 74F651, 74F652, 74F65T1A, 74F652A

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F651/651A F651/651A FE51/651A
E Vee 7 Newmea
E CPBA 4 5 6 7T 8 9101 E) enaam
) o ISSEREY! b=
] e A AR A AR A A, b
] = ey 1 .
E By 3 —]oEAB H ‘:"" ;“"J
= 2o TI__ e
By 21— OEBA L2 2V .
= = 353833 : e
E Bs 20 190 13 17 18 15 14 13 -:_‘ﬁ ij‘“
13] B w ity
Vg = Pin 24 " i
TOP VIEW GND = Pin 12 ] N
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)

The following examples demonstrate
the four fundamental bus-management
functions that can be performed with
the 'F651/651A and 'F652/652A.

The select pins determine whether data
is stored or transferred through the
device in real time.

The Output Enable pins determine the
direction of the data flow.

'F652/652A

le—> =
Pl T
le—> ©

>

F e
F e
td

o
-

le— >
> jes

>

1 —jcPAB
2 —]sAB
3 —{OEAB
23 —{CPBA
22—{sBa
21 —qOEBA

BO B\ 92 B:I 94 BS BS B1

IREERREE

20 19 18 17 16 15 14 13

Vg =Pin24
GND = Pin 12

'F652/652A
2 SNewnea
a EN2AB)
2 c
22 o
1 cs
2 a7
1 C .
N K s 4D o
w 7| o °©
17| 2v "
N S0y
e higee
g b %
: = 13
x—: = Ny 1
] [T
" -
Il s

REAL TIME BUS TRANSFER
BUSBTOBUSA

REAL TIME BUS TRANSFER
BUSATOBUSSB

STORAGE FROM
A,B,0RAANDB

BUSA BUS B

LV___/

OEABOEBACPABCPBA SAB SBA
L L X X X L H H

H_/

OEABOEBACPABCPBA SAB SBA

BUS B

OEABOEBA

X X L X X H T X
L x x 7
L H 7T T

CPABCPBA SAB SBA

TRANSFER STORED DATA
TO A AND/OR B

BUS A

X H
X
X

L HorlLHorL H

OEABOEBACPABCPBA SAB SBA

H
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Philips Components-Sig

netics FAST Products

Product Specification

Transceivers/Registers

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

LOGIC DIAGRAM

‘F651/651A ‘F652/652A

oeea ——>— oeen ——>—

cPBA [>o cPBA [>o.

el Lo v L

e e

1 0f 8 Channsls. 10 1of 8 Channals 10
SRS, el
- T S O
1w 10
« __8}5“ o ]
{ L o f
] '
To7 other channals Ta 7 other channels
FUNCTION TABLE
INPUTS DATA I/O OPERATING MODE
OEAB| OEBA | CPAB |CPBA | SAB [SBA A, B, ‘'F651/651A 'F652/652A
L H HorL |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 Horl | 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 Horl T X X |Unspecified” Input Hold A, Store B Hold A, Store B
L L T T X L Qutput Input Store B in both registers Store B in both registers
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 P P Stored B data to A bus Stored B data to A bus
H H X X L X Input Output Real timg_z data to B bus Real time A data to B bus
H H HorlL X H X P 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
t a2

H L HorL |Horl H H Output 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 tra
X=Don't care

January 29, 1990

nsition

18




Philips Components-Signetics FAST Products 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 operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VCC Supply voitage -0.510 +7.0 v
Vin Input voltage -051t0 +7.0 Vv
N Input current . -30to +5 mA
Vour Voltage applied to output in High output state . -0.51t0 "'VCC v
| ouT Current applied to output in Low output state 'F651, Fe52 1% mA

‘F651A, 'F652A 2 mA
Ta Operating free-air temperature range 01to0+70 °C
Ts1g Storage temperature -6510+150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
: Min Nom Max

Vee Supply voltage ) 45 50 55 v
Viu High-level input voltage 2.0
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
lon High-level output current -15 mA
IOL Low-level output current 'F651, 'F652 64 ‘ mA

'F651A, 'F652A 48 mA
Ta Operating free-air temperature range 0 70 °C

January 29, 1990
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Product Specification

Philips Components-Signetics FAST Products

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
2.4 \
Ve = MIN, L oA +10%Vee
=-3m,
i OH
.VOH High-level output voltage VIL = MAX, +5% VCC 27 33 v
V,, = MIN -
H lop="15mA +10%V 20 v

, Veg = MIN. £10%V g 055 | Vv

VoL Low-level output voltage V) = MAX, loL=MAX -
V), =MIN 5%Vee 042|055 | V
vIK Input clamp voltage VCC = MIN, II = |IK -0.73| -1.2 V'
| Input current at maximun others VCC 0.0V, Vl =7.0V 100 | pA
1 input voltage
AO'AT BO-B7 VCC =55V, VI =55V 1 mA
4 High-level input current | OEAB, OEBA, Veg =MAX, V| = 2.7V 20 HA
CPAB, CPBA
I Low-level input current | SAB, SBA Ve =MAX, V, = 0.5V -20 | pA
Off-state output current
"w*!ozn | pigh-level voltage applied AyA,, Voo =MAX, V=27V 70 | wA
Off-state output current -
I+l 07 - _ -

ILY'0ZL | Low-level voltage applied Ve =MAX, V=05V 70 | WA
| Shon circuit output current® 747651 V.~ =MAX -100 -225 | mA
os 74F652 cc

- L8 1 LA A & _& & _&8 & /I mm LB A & & & B _& & _&B _&§B & &8 _§ |} L] L] L] L& |
I Output current® V.. =MAX, V.=2.25V ‘ 60 -160 | mA
.0 74F652A CC 0
L B N N N N N § N &R _ N B _§N N NN § 8§ N B &8 B § _§ & N &N N N N N _ N §} LB B N N N N ]
. . 110 155
A
loou 1205 185°| "
74F651 155 | 200
74F652 | logy 1655 2405 ™
| 130 | 175 | mA
ICC Supply current cez VCC =MAX
(total) lecH 105 | 145 | mA
74F651A
74Fes52A| coL 15| 165 | mA
| ccz 115 160 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 Ve =5V, T, = 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, | tests should be performed fast.

4, I0 is tested under conditions that produce current approximately one half of the true short-circuit output current (|,

os)-

5. These values are for worst case only. Worst case is defined as all (16) IO pins selected as outputs. When using worst case conditions thermal mounting is

required.

January 29, 1990
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Philips Components-Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 7T4F652A

AC ELECTRICAL CHARACTERISTICS for 74F651/74F652

LIMITS
TA =+25°C TA =0°Cto +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C_=50pF C, =S0pF UNIT
HL =500Q RL = 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 4.5 125
PLH
tyy. | CPABOrCPBAto A orB_ Waveform 1 55 7.5 10 | 50 | 120 ns
t Propagation delay 3.0 6.0 10.0 25 120
PLH Waveform 2, 3 ns
tonL An or Bn to Bn or An 3.0 6.0 9.0 3.0 10.0
t Propagation delay 4.0 7.0 10.0 4.0 12,5
PLH
onL | SABorSBAtA orB Waveform 2, 3 40 65 95 | 40 10.0 ns
toy | Output Enable time Waveform 7 4.0 7.0 100 | 35 11.0
toz, | OEABOrOEBA10 A orB Waveform 8 6.0 105 12.0 5.5 13.0 ns
thyz | Qutput Disable time Waveform 7 45 9.5 13.0 40 145
toyz | OEABorOEBAto A or B Waveform 8 | 45 9.0 13.0 4.0 155 ns
AC SETUP REQUIREMENTS for 74F651/74F652
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 HL =500Q
Min Typ Max Min Max
t (H) Setup time, High or Low 4.0 5.0
(L) | A orB to CPABor CPBA Waveform 4 40 5.0 ns
t (H) Hold time, High or Low 0 0
h Waveform 4 ns
M.) An or Bn to CPAB or CPBA 0 0
t.(H) Setup time, High or Low 5.0 5.0
£(L) | OEBA to OEABor OEAB 10 OEBA | Waveforms.6 50 , 50 ns
t (H) Hold time, High or Low 0 : 0
h R
f(L) | OEBA to OEABor OEABto OEBA | "avelorm 5.6 0 0 ns
t (H) Pulse width, High or Low 4.5 4.5
w Waveform 1 ns
(L) CPAB or CPBA 6.5 6.5

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.
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Philips Components-Signetics FAST Products Product Specification

FAST 74F651, 74F652, 74F651A, 7AF652A

Transceivers/Registers

AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A

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
fuax Maximum clock frequency Waveform 1 155 175 140 MHz
45 7.0 100 4.0 1.0
‘FE51A ns
t Propagation delay 55 75 10.5 5.0 11.0
PLH Waveform 1
toy. | CPABorCPBAto A or B FE52A 5.0 75 10.0 45 11.5
6 50 70 100 | 45 105 ns
25 4.5 75 2.0 8.5
'F651A
t Propagation delay 4.0 65 90 | 40 10.0 ns
tPLH A OB B orA Waveform 2, 3
oHL | AnOFB 0B or A Fe52A 40 6.0 9.0 35 10.0 ne
3.0 5.0 8.0 25 8.5
. 4.0 7.0 10.0 3.5 12.0
F651A
N Propagation delay 50 7.0 100 | 45 10.0 ns
PLH Waveform 2, 3
by, | SABorSBAt A orB/ Fe52A | . ) 45 7.0 10.0 4.0 11.0
40 8.0 10.0 4.0 1.5 ns
tPZH Output Enable time Waveform 7 3.0 5.0 8.0 25 8.5
7. | 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 7.5
oLz | OEABor OEBAto A or B, Waveform 8 25 6.0 85 20 9.0 ns
AC SETUP REQUIREMENTS for 74F651A/74F652A
LIMITS
TA =+25°C . TA =0°Cto +70°C
VCC =5V Vcc =5V +10%
sYmBOL PARAMETER TEST CONDITION C, = S0pF G, = 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
t (H) Hold time, High or Low 0 0
h Waveform 4 ns
(hLL) 4Anor Bn to CPAB or CPBA .0 0
t_(H) Setup time, High or Low . 5.0 5.0
£(L) | OEBA to OEAB or OEAB1o OEBA | Wavelorms.6 50 5.0 ns
t (H) Hold time, High or Low 0 0
h —_
T(L) | OEBA to OEABor OEAB1o OEBA | \aveform 5,6 0 0 ns
t,(H) Pulse width, High or Low ' Waveform 1 4.0 45 ns
(L) | .CPABorCPBA 35 4.0

Note: 1.Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.

January 29, 1990
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Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

AC WAVEFORMS

Ajor By Vi Vi SBA or SAB
PHL towy

- B,or A v v AjorB
Anor B Vm Vi n n M m An n
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Propagation Delay, An to Bn or Bn to
Clock Pulse Width, and Maximum Clock Fraquency An and SAB or SBA 1o An or Bn

SBA
Anor By M Vi sAonr ﬁ‘orﬂn/z/’ﬂ{’v“ v,}%u Vm %
1,(H) 1 t, (L)
t t * th(H) "¢ thib)
. A PLH PHU AorB CPBA h i Tth
n
n®" %n Vi L " crae Vu KV

Waveform 3. Propagation Delay, An to Bnor Bn
1o An and SAB or SBA to Anor Bn

Waveform 4. Data Setup and Hold Times

= o A o Yn Y,

LU {1p0) 1, (H ot (H)

Vv __ \‘
OEAB gt GEBA Vi

Waveform 5. OEBA to OEAB Setup and Hold Times Waveform 6. OEAB to OEBA Setup and Hold Timos
OEBA OEBA
Vi U
OEAB Y N OEAB N \
P P2 sy oy -03V FaL L2
Apor By, Vi Apor B, Vm VoL +03V
ov —
Waveform 7. 3-State Output Enable Time To High Level Waveform 8. 3-State Output Enable Time To Low Level o~
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.

TEST CIRCUIT AND WAVEFORMS

Vee
L o X | tw | oo AMP)
NEGATIVE :
PuLse ' o 10% 10%VM
Vin e ov

PULSE

GENERATOR puTt = L-' ) —" F— o t,)
R - I““un @) [t ()
L __L 90% 5% AMP (V)
e o PR | o "
Test Circuit For 3-State Outputs
10% A . K. 10% "
w
SWITCH POSITION : K
TEST SWITCH
Vyy= 1.5V

'Lz closed Input Pulse Definition

toz1 closed

All other open

DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS

RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate Y|t | e

CL = Load capacitance includes jig and probe capacitance;

see AC CHARACTERISTICS for value. 74F 3.ov 1MHz | 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.

January 29, 1990
123



r
L

Signetics

Document No. 853-0383
ECN No. 99141
Date of issue March 19, 1990
Status Product Specification
FAST Products

FEATURES

Significantly improved AC per-
formance over 'F655 and 'F656
High impedance NPN base inputs
for reduced loading (40p1A in High
and Low states)

Ideal in applications where high
output drive and light bus loading
are required (I, is 40uA vs FAST
std of 600 A)

functions In one package
'F656A combines 'F244 and 'F280A
functions in one package
- 'F655A Inverting
'F656A Non-Inverting
3-state outputs sink 64mA and
source 15mA
+ 24-pin plastic Slim DIP (300mil)
package
» Inputs on one side and outputs on
the other side simplifies PC board
layout
» Combined functions reduce part
count and enhance system
performance
= TndUstral temperature range
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.

'F655A combines 'F240 and 'F280A ;

FAST 74F655A, 74F656A
Buffers/Drivers

74F655A Octal Buffer/Driver With Parity, Inverting (3-State)

74F656A Octal Buffer/Driver With Parity, Non-Inverting (3-State)

TYPE TYPICAL PROPAGATION TYPICALSUPPLY CURRENT
DELAY (TOTAL)
74F655A 6.5ns 64mA
74F656A 6.5ns 64mA

ORDERING INFORMATION

PACKAGES

TN EENN SN BN R S

comMERCIAL RANGE T INDUSTRIAL RANGE
Vee=5V£10% | Vg
T, =0°Cto +70°C

=5V+10%
TA =-40°C to +85°C

24-Pin Plastic Slim DIP (300mil)

N74F655AN, N74F656AN § I74F655AN, 174F656AN

24-Pin Plastic SOL

N74F655AD, N74F656AD I_I74_FBS£A[_).E-I74_F6§-6_AD_ -

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE
74F(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dy- D, Data inputs 2.0/0.066 40pA/40pA
Pl Parity input 1.0/0.033 20uA/20pA
OE,, OE,, OE, Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
e 2 Parity outputs 750/106.7 15mA/64mA
g, G, Data outputs (F655A) 75011067 | 15mA/64mA
Qo' 07 Data outputs (‘FES6A) 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.
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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
i10%VCC 24 \
i Ve = MIN, loy="3mA
VOH High-level output voltage VlL = MAX, iS%VCC 27 | 33 \
V,, = MIN
H loy="15mA +10%Vee 2.0 "
VCC = MIN, i10%VCC 0.55 \
VoL Low-level output voltage VL = MAX, IOL=64mA -
Vyy = MIN 5%V 042] 055 | V
VIK Input clamp voltage VCC =MIN, '; = IIK 0731 -1.2 A
I Input current at maximum input voltage Ve =00V, V, =70V 100 uA
N — LR & & | R a R a R B8 & _& &8 B &2 8 B B __B &} — L — —
D 40 HA
Commercial | " ”
. == 20
" range
| High-level PI, O, V... = MAX, V = 2.7V
H Input current Y I 80 A
Industrial | D,
range [y GF © | pA
--—---—--'---_--D_J —--—--—-—--—-—---l--l-_--TA-
-40
IIL Low-level input current 0 — VCC =MAX, VI =0.5V
P, O, -20 HA
Off-state output current
lozn High-leve! voltage applied Vee = MAX Vg =27V 50 KA
Off-state output current _ _ R
lozL Low-level voltage applied Veg = MAX, Vg = 0.5V 50 KA
| os Short-circuit output current® VCC = MAX -100 -225 mA
loch 50 | 80 | mA
ICC Supply current (total) ICCL VCC = MAX 78 110 mA
| 83 | % | mA
CCZ
NOTES:

=5V,T, = 25°C.

. 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
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 technigues 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.

March 19, 1990
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Philips Components-Signetics FAST Products Product Specification

Buffers/Drivers FAST 74F655A, 74F656A
AC ELECTRICAL CHARACTERISTICS
LIMITS
_— . —
TA=+25°C TA=0°C to FI'A=—40°C 1o
o - 1 7 sesoc
SYMBOL PARAMETER TEST CONDITION Vee =5V | Voo =5VH10% Vo =5V +10% funim
C, = 50pF C =50pF | C =50pF |
RL =500Q RL = 500Q ! RL =500Q !
Min {Typ | Max | Min Max Min Max 1
t Propagation delay 20 | 45( 65 2.0 75 I 2.0 8.5 |
PLH ko v Wavef 2 s
. | D, 0Q, Fessa | Tavelorm 10| 25/40 | 10 | 45 ¢ 10 | 55 ¢ "
L]
t Propagation delay f 20 | 40| 65 20 7.0 20 8.0
PLH F656A
. | D, Q Waveform 1 25|55/ 70 | 25 | 75 N 25 | o0 ™
n n i
t Propagation delay 55 | 10.0] 13.0 55 14.0 4.5 16.5
PLH Waveform 1, 2 ns
o | Dy 0. Zg 55|110{145| 55 | 165 | 55 | 180 |
tozH Output Enable time to Waveform 3 40| 70(105| 40 115 30 130 1 ns
oy | HighorLow level Waveform 4 40 | 80110 40 | 120 | 40 | 135 |
oz Output Disable time from Waveform 3 15| 4580 1] 15 90 f 15 [ 100 ]
o1z High or Low level . Waveform 4 20 | 5.0 80 20 9.0 1.5 10.0 g
AC WAVEFORMS | Ip—
D, Vu '™ Dp M Vi
thy Lont tpn ey
2E'£O-°n Vi Vm ZE,ZO,an Vm Vm
Waveform 1. Propagation Delay, Non-Inverting Outputs Waveform 2. Propagation Delay, inverting Outputs
OEp OE j, Var Yu
— tez tpz o -
Q. ,Q —
n
b E® z 0 .
Waveform 5. 3-State Output Enable Time To High X i
Level And Output Disable Time From High Lovel vﬁﬁ'lo ::d‘bzl?:: Bi?;ttﬂ:l'r?.::b;:ot::ﬁ:nﬂ;wl
NOTE: For all waveforms, V,, = 1.5V.
TEST CIRCUIT AND WAVEFORMS
e d
90% 3 tw won MO
i ‘
10% 10% ov
= l*—:m_ ) ‘4 _Ptm )
Test Circuit For 3-State Outputs . t'_"l" “ f— i (l‘)AMP ”
SWITCH POSITION vosmve |/, * =
PULSE L} L]
TEST SWITCH 10% 0%
toLz closed f tw 1 ov
t closed
PZL VM =15V
All other open Input Pulse Definiti
DEFINITIONS npu uise Definition
RL = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate .
see AC CHARACTERISTICS for value. L
R; = Termination resistance should be equalto Z  ;; of 74F 3.0v 1MHz | 500ns| 2.5ns | 2.5ns
pulse generators.

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 (70pA in High and
Low states)
Ideal in applications where High
output drive and light bus loading
are required (I, is 70uA vs FAST
std of 600pA)
3-state buffer outputs sink 64mA
and source 15 mA
- Input diodes for termination
effects
» 24-pin plastic Slim Dip (300mil)
package
Industrial temperature range
available (-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 a guaran-
teed current sinking capability of 24mA at
the A ports and 64mA 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

(3-State) ‘
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F657 8.0ns 100mA

ORDERING INFORMATION

COMMERCIAL RANGE INDUSTRIAL RANGE
PACKAGES Voo =5VE10% Vcc =5V+10%
TA =0°C to +70°C TA =-40°C to +85°C
24-Pin Plastic Slim DIP (300mil) N74F657N 174F657N
24-Pin Plastic SOL N74F657D 174F657D

NOTE:

1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17)
for a discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(U.L) LOAD VALUE
HIGH/LOW HIGH/LOW
A0 -A, A ports 3-state inputs 3.5/0.117 70uA/70pA
B0 -B, B ports 3-state inputs 3.5/0.117 70uA/704A
PARITY | Parity input 3.5/0.117 70LA/70pA
TR Transmit/Receive 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 40pA/40pA
Ay-A, A port 3-state outputs 150/40 3.0mA/24mA
By-B,; B port 3-state outputs 750/108.7 15mA/64mA
PARITY Parity output 750/106.7 15mA/64mA
ERROR | Error 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.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'T—' oBUSBTOA
R E O_E 2 3 456 8 9 10 : ‘}".:— ;aas“Al“D.]
2 & NN m= T
22] & Ay A A A ACK AR = _—
2 1 PARTY L—u oy N ::
2] 8, 241 3 errod b— 12 Sio00)"
3] ano 11— 0DOEVEN r 2q e |Vo v |
ve [13] ono 8, B, 8,8, B, B, B, B, ; —%
. o T ] bla —:
P <%
A E Bs 23 22 21 2017 16 15 14 T 7
& s] e el T
ODDEVEN 7 8, ] >
ERROR 3] PARITY Veg=Pin7 :‘_*— :
GND =Pin 18,19 ind "
ToP VIEW
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Product Specification

Transceiver

FAST 74F657

Transmit (active-High) enables datafrom
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 themiin
a high impedance condition when the OE
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})

the parity select (ODD/EVEN)input is set,
thenthe Aport 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. I parity select (ODD/EVEN) is Low
(even parity) and the number of Highs on
port Bis:

(1) odd and the parity (PARITY) input is
High, then ERROR 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.

FUNCTION TABLE
NUMBER OF INPUTS THAT ARE HIGH INPUTS g‘llf:l}{' ouTPUTS
OE | T/R {ODD/EVEN | PARITY | ERROR | OUTPUTS MODE
L H H H z Transmit
S L H L L z Transmit
0,2,4,6,8 L L H H H Receivet
L L H L L Receive
L L L H L Receivet
L L L L H Receivett
L H H L z Transmit
L H L H 4 Transmit
13,57 L L H H L Receivet
L L H L H Receive
L L L H H Receivet
L L L L L Receivett
Don't care H X X z z 3-state
H = High voltage leve!
L = Low voltage level
X = Don'tcare
Z = Highimpedance “off” state
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LOGIC DIAGRAM
w2 a )
6 24 L—D—‘
Ay -2 L m_r ki By
A, 3 l/hr‘ 2y
. L u,
A 5 [I_I/C‘. 2_[ 2 By
A, 5 "n‘
A 8 L VC 16
A _? ! W_IT 15g
6 I 6
A, 10 Vc “e,
S I
e
!>.,L CD"“'
Do—.—<{>—
Doy - §
Miirsr >
De H
. n M 13 paRmY
ODD/EVEN
[>o
Do SN i P 2 Errom
Vcc=Pin7
GND=Pin 18, 19
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FAST 74F657

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usetul 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 +47.0 v
Vin Input voltage 0510 +7.0 \"
In Input current -30to +5 mA
Vout Voltage applied to output in High output state -0.5t0 +Vcc A
. AyA, 48 mA
lour Current applied to output in Low output state
BO-B7, PARITY, ERROR 128 mA
" . Commercial range 0to +70 °c
Ta Operating free-air temperature range -
Industrial range -40 to +85 °C
Tsia Storage temperature -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VCC Supply voltage 45 50 5.5
Vi, High-level input voltage 2.0
A Low-level input voltage 0.8 \
I Input clamp current -18 mA
. AgA, -3 mA
1 o High-level output current
BO—B7. PARITY, ERROR -15 mA
AgA 24 mA
1 Low-level output current L
ot B,-B,. PARITY, ERROR 64 mA
Oerating | 0t ) Commercial range 0 70 °C
T, perating free-air temperature range
A Industrial range -40 85 °C
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Transceiver » FAST 74F657
DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)
: : LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
. . . Min | Typ® | Max
) +10%V 24 v
Al cutputs Iop=-3mA* ce
0 5%V 27 | 34 v
, Vee =M, 5 +10%V g 2.0 v
VOH High-level output voltage B 8., VIL = MAX, IOH=-12mA ~
. 07 +5 /°VCC 2.0 Vv
PARITY, | Vi =MN
ERROR W | #10BVy | 20 v
lop="15mA - v
+5 AVC c 20
+10%V, | 0.35 | 0.50 \
Ay, I =24mA™ —.CC =
» _ Ve = MIN, 5%V 035 | 050
VOL Low-level output voltage B,B,. V)= MAX, IOL=48mA4 +10%V e .0.38 | 0.55 \
pARITY, | Y =MN I =48mAS 5%V 042 | 065 | V
ERROR 4 S,
) IOL=64mA 15 A’VCC 042 | 055 \"
Vik | Input clamp voltage Ve =MIN 1 =1 073} -1.2 \Y
OE. TR, ~
ODD/EVEN VCC =0.0V, Vl =7.0V 100 HA
| Input current at maximun AyA, 2 mA
! input voltage V..=55V,V =55V
By-B cemm 1 mA
7
N 20 | pA
ODD/EVEN 40° | pA
IIH High-level input current VCC =MAX, VI =27V 20 Iy
‘ OE, TR 80° A
Jevel i ODD/EVEN | - 20 | pA
I"_ LOY,V level input current = V... =MAX, V. = 0.5V i
OE, TR cc ! -40 | pA
Off-state output current A -A _ _
hitlozn High-level voltage applied 0°7 Voo sMAX, V=27V 70 HA
" | Off-state output current By B, .
WHon Low-level voltage applied PARITY Vg =MAX, V(= 0.5V -70 pA
Off-state output current : C :
lozn High-level voltage applied ERFOR Ve =MAX, V=27V 50 KA
Off-state output current _ _ -
lozL Low-level voltage applied Veg =MAX. V= osv o : 50 BA
3 AO»A7 -60 -150 mA
los Short circuit output current Vee =MAX -
. B, 8, -100 225 | pA
| 90 |125* | mA
CCH 90 [135% | mA
lcc | Supply current (total) | Vg =MAX 106 | 150* | mA
cet 106 | 160° | mA
lecz 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 outputcs%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, |, tests should be performed last.

. For commercial range.

For industrial range.

S
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Transceiver FAST 74F657
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, =+25°C T,=0Cto T, =-40°Cto
+70°C +85°C
Voe =5V | Voo =5V £10% | Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF G, = 50pF UNIT
RL = 500Q R, = 500Q R, =500Q
Min | Typ | Max| Min Max Min Max
t Propagation delay 25(55( 75 25 8.0 20 9.0
PLH
Waveform 2 ns
by | A,t0B orB toA | ravelorm 30(60| 75| 30 | 80 25 | 90
t Propagation delay 7.0 {10.0] 14.0 7.0 16.0 55 16.5
pLH
gL | Anto PARITY Waveform 1,2 70 [100[150| 70 | 160 | 65 | 190 | ™
t Propagation delay 45175 | 110 4.5 120 35 13.0
t:;t‘t ODD/EVEN to PARITY, ERROR | Waveform 12 45|80 |115] 45 | 125 | 40 | 155 | ™
t Propagation delay 8.0 |14.0| 205 75 225 7.5 245
PLH
' | B, to ERROR Waveform 1,2 80140 205| 75 | 225 | 75 | 250 | "
t Propagation delay 8.0 |115] 155 75 16.5 6.5 185
PLH  delay
toq. | PARITY to ERROR Waveform 1,2 80 |120|155| 80 | 170 | 65 | 200 | "
tozq | Output Enable time' Waveform 3 30(65|80| 30 | 90 | 20 | 90 |
ozt to High or Low level Waveform 4 40|70 | 95 4.0 11.0 4.0 13.0
toyz Output Disable time Waveform 3 20|45 | 75 20 8.0 1.0 8.0
oLz from High or Low level Waveform 4 20|40 | 60 20 6.5 1.0 75 ns
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
VALID 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 ERROR pin 2 (B to A) + (A to PARITY) .

AC WAVEFORMS

AnBn AnBp
ODD/EVEN Vi Vi ODD/EVEN

PARITY PARITY

tpHL tpLH
ERNOR A,,B
PARITY, ERROR Vu Vi non

" PARITY, ERROR

Waveform 1. Propagation Delay for Inverting Outputs

Aﬂ' B n
PARITY, ERROR

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

. OE

Waveform 2. Propagation Delay for Non-Inverting Outputs
AnBpn

X ]
tpzL tpz
PARITY, ERROR

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

_TV°L+0.3V

NOTE: For all waveforms, V\, = 1.5V.
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FAST 74F657

TEST CIRCUIT AND WAVEFORMS

Vee

Vi
PULSE -
GENERATOR BuX

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH
o7 closed
toz closed
All other open
DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value.
= Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr of
pulse generators.

1 ]

0%

NEGATIVE
PULSE

POSITIVE
PULSE

ov
— l’_‘ T () _‘l L_ln" @)
— I'_‘mo @) l'_‘nl. )

90% 0% AMP (V)
Yu A\
10% 10%
L ty

\ tw e AP )
10% 10%

V=15V
Input Pulse Definition

FAMILY

INPUT PULSE REQUIREMENTS

Amplitude | Rep.Rate | 1t |ty |ty

74F

3.0v 1MHz 500ns| 2.5ns | 2.5ns
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FAST 74F676
Shift Register

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

FEATURES

« -16-bit parallel-to-serial conversion

16-bit serlal-in, serial-out

Chip select control

Power supply current 48mA
typical

Shift frequency 110 MHz typical
Avallable 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) inputis High, information pres-
enton the paralleldata (D, - D, ) inputs is
entered on the falling edge ofthe 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

TYPICAL SUPPLY CURRENT
TYPE TYPICAL fy, (TOTAL)
74F676 110MHz 48mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V410%; T, =0°C o 470°C
24-Pin Plastic Slim DIP (300mil) N74F676N
24-Pin Plastic SOL N74F676D v ]

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Fﬁéﬁ/‘ig\;‘l LS:QG%\/,:&\:JVE
Dy-Dy5 | Parallel data inputs 1.011.0 20pA/0.6mA
Si Serial data input 1.0/1.0 20UA/0.6mA
. TS Chip Select input (active Low) 1.0/1.0 20pA/0.6mA
CP Clock Pulse input (active falling edge) 1.0/1.0 20pA/0.6mA
M Mode select input ' 1.011.0 20pA/0.6mA
SO 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 in 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 015 on successuve
clocks finally appearing on the SO pin.

Parallelload : datapresenton D -D. . are
entered into the register on the falling
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.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
= O ﬁvw N
& 3 %m. :_ﬁ.;jm»
NC E Dre 47 8 910 111314151617181920 212223 ) [
s O &l AR RN D
w [ E:: 81 Dy Dy D; 030,04 Dy Oy Dy D30, 011010101P <
so [ [15) oy 1—dcs o]
o [7] 18] oy, 2—dcp W
o [3) 7 o, s—]wu =
o [3) ] o so :-::
0, [19] 1] o | ]
o [u] E Dy n_ |
ono [1z] 53] oy Vg =Pin24 ;’:m B
GND = Pin 12 e

TOP VIEW
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FAST 74F676

FUNCTION TABLE

CONTROL INPUTS
OPERATING MODE

CS | M CcP

H | x X | Hold

L L 1 | shif/Serial load
L H l Parallel load

Shift Register
———— —
THIS CHANGE APPLIES TO
LOGIC DIAGRAM L _ALLFLPFLOPS | ]
_ N\
<
<5
M
ool
0y 2
N °
b, & & é ; ;
Ny Il
by 2 I é ; ;
: é; T 3
Dy 10 a
N 3|
o, X P%
CP _
a
o = % :
CP 3
P s o
v CP —|
El
by 12 ’-g 0
cP _
)
by 8 h’% °
cp | .
S
Dy 2 '% D
é ] cP _
]
Py e D
Eé ‘ cP
)
Dyy 2 a [
e %
o = %
0y 2 % ; ;
D45 2
VCC =pin 24
GND=pin 12
April 18, 1989
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FEATURES for 74F711/711-1

« Consists of five 2-to-1 Muitiplexers

«+ 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

- 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 (20pA 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 sameasthe '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 5SmA.

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

FAST 74F711/711-
JAF712/712- 1

Multiplexers

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

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

74F712 Quint 3-to-1 Data Selector Multiplexer

74F712-1 Quint 3-to-1 Data Selector Multiplexer With 30 ohm
Series 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 31mA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES

VCC =5V+10%; TA =0°Cto +70°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
Dna, D"b Data inputs 1.0/0.066 20pA/40pA

S Select input 1.0/0.033 | 20pA/20pA

F711/ OE Output Enable input (active Low) | 1.0/0.033 | 20pA/20pA
F711-1 NV Output Inverting input (active Low)|  1.0/0.083 | 20pA/20pA
Qo -Q 4 Data outputs for 'F711 750/80 15mA/48mA

Q,-Q Data outputs for 'F711-1 600/8.33 12mA/5mA

Dn ar Dnb' ne Data inputs 1.0/0.066 20pA/40pA

712/ S, S Select inputs 1.0/0.033 | 20pA/20pA
F712-1 Q,-Q Data outputs for F712 750/150 | 15mA/B4mA
Oo - Q4 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,
V,.~and GND side pins are used.

The 74F712/712-1 consists of five 3-to-1
mutltiplexers designed for address multi-
plexing for dynamic RAMs and other
multiplexing applications. The 'F712 has
two select (SO,S1) inputs to determine

136

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

PIN CONFIGURATION

LOGIC SYMBOL

LOGIC SYMBOL(IEEE/IEC)

‘F7117F7111

‘F7117F711-1

'F7117F711-1

[ 20 0,, . MUX
EE D 1 2 20 19 18 1715 14 13 12 —G
. AEERENAEN f~
E D2a 1 Nn
E Day Doa Pou0a By 0z ng,Da- D35 0000y | -
1
9 —is
1) vee 11— o 2 v
[ 15] D3, 10 —diINv ";g
ED” 9, Q, °z°:| 9, 18
3 o, LTI o
[12] Dy 34673 14
1) o8 13
! 12
Ve =Pin 16
TOP VIEW GND = Pin §
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F712/712-1 'F712/712-1 ‘Fr12/7121
So E N MUx
s [ 2 ::
oﬂ E 2410 9 23 17 10 22 14 11 21 15 12 20 14 13
o [ EERN R . -
o [ O Dy D12 014554 D3 Oz 0 P 03,050 D, 00Dy, N
GND % [ 5
2 —|s,
Q |7 17
9,9 9909 n
N TTTTT ,.
Doc T a5 70 11 .
Dy [10
15
Dy iz
Da |12 i ‘ -8
T TopviEW Vog=Pin19 o
GND = Pin 6
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FAST 74F711/711-1, 74F712/712-1

LOGIC DIAGRAM for 'F711/711-1

FUNCTION TABLE for 'F711/711-1

o INPUTS ouTPUT
& ——d>— P—
S |[IN OE Dna Dnb Q"
W L L L dataa | datab | dataa
H t L dataa | datab | datab
9
S'_Vt L{H | L | daaa | datab | dataa
Doa — H H L dataa | datab | datab
"
ouy 2 %}}:)D_ > 2, X | x | H X X z
2 H = High voltage level
Dia L = Low voltage level
19 ] E 4 X = Don'tcare
Do :)D°_ O Z = Highimpedance "off* state
18 J
Dza
ot S [
15
D3a
o
Day 2 B}D‘:)Do—g—#o;
13
Csa ]
o 2 ;gﬁ}j))_@__ao.
Vcc-Pin 16
GND = Pin &

LOGIC DIAGRAM, 'F712/712-1

FUNCTION TABLE for ‘F712/712-1

1

So

i a—

g

Veg=Pin19 INPUTS OuTPUT
GND = Pin 6

S1 Dna l:’nb Dnc Qn
dataa| datab| datac | dataa
dataa| datab| datac | datab

H dataa| datab| datac | datac

n
o

L
L

x| T|fr

High voltage level
Low voltage level
Don't care

X~
wou

2
Di1a |
17
Dio 4,
10
Dic
.
22
D2a ]
16
Db =| 5 o
"
D2c
..
21
D3a ——
15 ;
Dav | Qs
12
D3c
20 T
Dus |
14
D4yn o
13
Dic
April 25, 1990
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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
Vcc Supply voltage -0.5t0 +7.0 \"
Vin Input voltage -0.51t0 +7.0 V'
Iy Input current -30 1o +5 mA
Vour Voltage applied to output in High output state 0510 +Voe Vv

'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 0to +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.5 50 55 v
Viy High-level input voltage 20 \%
Vi Low-level input voltage 0.8
li Input clamp current -18 mA
. . -15 mA
lon High-level output current F711. F712
F711-1, 'F712-1 -12 mA
E711 48 mA
loL Low-level output current 'F712 64 mA
'F711-1, 'F712-1 5 mA
TA Operating free-air temperature 0 70 °C

April 25, 1990 139



Philips Components-Signetics FAST Products

Product Specification

Multiplexers

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

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 5 UNIT
Min | Typ® | Max
‘F711/ +1 O%VCC 2.4 \
‘F711-1 1. ,=-3mA
. OH
Fr12/ +5%V 27 | 34 v
‘F712-1 cc
F711-1/ Voo = MIN, £10%V, 2.0 v
; lopy=-12mA cc
Vou High-levei output voltage ‘F712-1 V, =MAX OH
- ' 5%V 20 v
only VIH = MIN cc :
‘F711/ +10%V, . A
'F712 lon=-15mA cC 20
only - 6%Vee 2.0 v
F71/ V. = MIN +10% V5, 038 055 | V
'F712 cC IOLZMAX
VoL Low-level output voltage only VL = MAX, 5%V 042 1055 |V
V., =MIN
'F711-1/ H I, =5MA +10%V 038 (055 (V
F712:1 o ~ %% : :
Vik Input clamp voltage Voo =MIN I =1 073 {12 |V
I Input current at maximun input voltage Voo =MAX, V = 7.0V 100 | pA
IIH High-level input current Vcc =MAX, VI =27V 20 pA
Others 20 | pA
" Low-level input current Voo =MAX, V, = 0.5V
D, only ¢ -40 | pA
Off-state output current \ _ _
lozn High-level voltage applied 'FF7 71111/1 Vog =MAX, Vo= 27V 50 KA
Off-state output current
| onl V.. = , V=05V -50
OZL | Low-level voltage applied y cc =MAX. Vg pA
5| FOA 60 -150 | mA
los Short circuit output current® | _'F712-1 Vo =MAX
'F712 -100 -225 | mA
Io Output current? 'F7T11/F712 Vcc =MAX, VO=2.25V -60 -160 | mA
ICCH 33 45 mA
FT | deoL | Voo =MAX 37 | 50 |mA
lccz 37 | 50 |mA
lecH 30 | 40 |mA
Fr-1 ] oo Ve =MAX 33 45 |mA
Icc Supply current
(total) lccz 34 | 45 |mA
I 20 | 27 |mA
Friz || Vs =MAX
lecL 30 | 40 |mA
lecH 20 | 40 [mA
'F712-1 VCC =MAX
lecL 32 | 45 |mA
NOTES:

-

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

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.

2. All typical values are at Voo =5V. Ty =25°C.

3

4. | is tested under conditions that produce current approximately one half of the true short-circuit output current (log)-
April 25, 1990

140



Philips Components-Signetics FAST Products Product Specification

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

AC ELECTRICAL CHARACTERISTICS for 74F711/74F711-1

LIMITS
Ty =+25°C T, =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 20 9.0
PLH Waveform 1, 2 ns
tor | Dpa D 29, , 25 5.0 8.0 20 8.0
t Propagation delay 7.0 10.5 13.0 6.0 15.0
PLH
tq | St Q Waveform 13 60 | 95 125 | 55 | 135 | ™
t Propagation delay 55 9.0 13.0 4.5 15.0
PLH il
o | W10 Q 74F711 | Waveform 1.3 45 | 85 15 | 40 | 125 | ™
tozn Output Enable time Waveform 4 25 5.0 7.0 20 75 ns
tozL OEto Q Waveform 5 3.0 5.0 7.5 3.0 8.5
tonz Output Disable time Waveform 4 15 35 6.0 1.0 70 ns
to 2 OE to Qn Waveform § 25 45 7.0 20 8.0
t Propagation delay 35 6.5 95 3.0 10.5
PLH Waveform 1, 2 ns
o | Dpar Dy, 10 Q) 20 55 85 15 9.0
t Propagation delay 8.0 11.0 14.5 6.5 17.0
PLH el
t 8. IVt Q | Waveform 1.3 50 90 125 50 135 ns
PH - n 74F711-1
tozn Output Enable time Waveform 4 35 55 8.0 25 9.0 ns
oz OE to Qn Waveform § 35 6.5 9.0 25 10.5
tonz Output Disable time Waveform 4 1.0 35 6.5 1.0 75 s
to 7 OEw Q 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 =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 2.0 9.0
PLH
tow | Doy Dy Dy 10Q Waveform 1, 2 25 | 50 8.0 2.0 8.5 ne
pa_—pb—nc ——n 74F712-1
t Propagation delay 8.0 10.5 13.5 7.0 . 16.0
P ls s 10Q Waveform 1 60 | 90 120 | 60 12.0 ns
ton Sy toQ : ! : . :
t Propagation delay 20 4.0 7.5 2.0 8.0
PLH Waveform 1, 2 ns
tow. | Dpa Do Do 0 Q, 4F 712 2.0 4.0 75 2.0 8.0
t Propagation delay 6.5 9.5 12.5 55 14.5
PLH Waveform 1 ns
tonL Sg, S, 10 Q, 45 75 10.5 4.0 11.0
April 25, 1990
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FAST 74F711/711-1, 74F712/712-1

AC WAVEFORMS

NV

Dm.nnb » Dne V“ VM
sﬂ
ey Loy
Q, Vu Vu

Waveform 1. Propagation Delay For Non-Inverting Output

“ tpHL
[ tpLu

Dna, Dy »

Dnc
A\ Vu
5, m_
tpHy tpn

Q,

" A\l

Waveform 2. Propagation Delay For Inverting Output

Qq

Vi

ov

And Output Disable Time From High Level

Waveform4. 3-State Output Enable Time To High Level

Waveform 3. Propagation Delay For INVTo Output

4 Vi

tprz
Vi

tpzL

Vo +0.3V
st

Waveform 5. 3-State Output Enable Time To Low

Level And Output Disable Time From Low Level

NOTE: For all waveforms, VM =1.5V.

TEST CIRCUIT AND WAVEFORMS

3
PULSE o
GENERATOR

Test Circuit For 3-State Outputs

SWITCH POSITION
[ TEST SWITCH
torz closed
tozL closed
All other open
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.

P 4

%0% 3 tw so%  AMPM
pEese | Ry WAl
10% 10% ov
— L—'ru_ @) —4 L—lun {t,)
— r—'nu (t) r—‘nt )
90% AMP (V)
POSITIVE v
PULSE "
_19% 4 - ov
V=15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate | 1, ton | YaL
74F 3.0V 1MHz 500ns{ 2.5ns | 2.5ns
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FEATURES for 74F723/723-1

+ Consists of four 3-to-1 Multiplexers

High impedance PNP base inputs

for reduced loading (20pA in High

and Low states)

Inverting or non-inverting data path

capability by an lnvenlng (INV)

input

Desligned for address multiplexing

. of dynamlc RAM and other applica-

tions

Multiple side pins for V cc and GND

to reduce lead Inductance (im-

proves speed and noise immunity)

3-State outputs sink 48mA ('F723

only)

+ 30 ohm output serles 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 (20p:A 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 (S,,S,)
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,
Ve and GND side pins are used. The 3-
state outputs sorrce 15mA and sink

FAST 74F723/723-1,
74F725/725-1

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 Reslistors (3-State)

74F725 Quad 4-to-1 Data Selector Multiplexer

74F725-1 Quad 4-to-1 Data Selector Multiplexer With 30 ohm
Serles 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 -
COMMERCIAL RANGE
PACKAGES Vo= 5VA10%; Ty =0°C to +70°C
24-Pin Plastic Slim DIP (300 mil) | N74F723N, N74F723-1N, N74F725N, N74F725-1N
24-Pin Plastic SOL N74F723D, N74F723-1D, N74F7250, N74F725-1D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

TYPE PINS DESCRIPTION l;?si(lluLlC;\)N Lgll.\G?-l\//If(;-VL;E
Dpa Dy Dy, D Data inputs 1.0/0.066 201A/40pA
'F723/ SO‘ S1 Select inputs 1.0/0.033 20pA/20pA
"F723-1 Ny Output Inverting input 1,0/0.033 | 20pA/20uA
oF Output Enable input 1.0/0.033 20pA/20pA
'F723 Q,- 03 Data outputs 750/80 15mA/48mA
'F723-1 Q,-Q, Data outputs ) 600/8.33 12mA/SmA
'F725/ | Dpa+ Py Dper Dy Data inputs 1.0/0.066 20p1A/40pA
"F725-1 Sg. S, Select inputs 1.0/0.033 | 20pA/20uA
'F725 QO- 03 Data outputs 750/80 15mA/48mA
'F725-1 Qo- Q3 Data outputs 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.

48mA. The 74F723-1 is same as 74F723  Puts control which line is to be selected,
except that it has a 30 ohm series termi- 35 defined inthe Function Table for'F725/

nation resistor on each output to reduce  /25-1.  The outputs source 15mA and
line noise and the 3-state outputs source  SiNk 48mA.The 74F725-1 is same as the
12mA and sink SmaA. : 74F725 except that it has a 30 ohm series
The 74F725/725-1 consists of four 4-to-1  termination resistor on each output to
multiplexers designed for general multi- reduce line r]oise and the outputs source
plexing purpose. The select (SS,) in- 12mA and sink SmA.
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Multiplexers FAST 74F723/723-1, 74F725/725-1
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F723r/F723-1 'F723/F723-1 'F723rF723-1
Boe (1] 23
= 2 22 21 2017 16 15 10 %—_— o
o [3] = o 12 3 1 17 16 15 10 14 12 1 a2
- O 5 o LU e
Q, [ E Oy Dou Ocw Bha O1a P16 Cra Paa 020 O Osa D3, O EN
anp [ 9 Veo ::::o s —1 I~
ono [ 7] T n—dwv : v -
LA % LY 26 —] o€ 9,0, qq b S ’
Q, 7 O 2 _ s
o 111 Ca—
4 o 45809 s ) .
4 a—
TOP VIEW :; g
VCC = Pin 18,19
GND =Pin 6,7
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
‘F725/F725-1 ‘ 'F725/F725-1 ) ‘F725/F725-1
24| 8 2 o MUX
8y Lol G2
on B |

~

23
EEN
E Dip
ED 1 2 3 4 22212 1917 15 15 14 10 19 12 13 k] -
hy LTI | 5
W D- D.‘!Dﬂ D‘.O‘.D‘.Dn D- D. n-ﬂ‘ o. ﬂ. Dhnﬁ 21
E Vee "j N f: :
% O =" %939 pTA—
g 0 RN s :
E Dac s 680 !1-_94.___
5 o - :
13 Dyg Vg = Pin 18 JF I |
Torview GND =Pin7
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FAST 74F723/723-1, 74F725/725-1

LOGIC DIAGRAM for 'F723/'F723-1

—O—E24 #
w2 >

VCC =Pin 18, 18
GND=Pin6,7

ligligmERigii _l;!_TL] l_?lga

>

FUNCTION TABLE for 'F723/'F723-1

INPUTS OUTPUT

SO SI NV | OF Dna Dnb Dnc Qn

L L L L | dataa |datab |datac | dataa
L L H L | dataa |datab | datac | dataa
H | L| L | L |dataa|datab |datac | datab
H L H L | dataa |datab |datac | datab
X | H| L | L |daaa|datab |datac | daac
X H H L dataa |datab |datac | datac
X X X H X X X z

High voltage level
Low voitage level
Don't care

NX™xT
oo

Setember 20, 1989

High impedance “off" state
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FAST 74F723/723-1, 74F725/725-1

LOGIC DIAGRAM for 'F725/'F725-1

24
o
23
1
Doa .___l
b 2
ob b—] s
3 Qo
Doc ——]
4
Dog ,_]D_J ,
o D
1a >_’_,l
21 )
Dip
20 %@___s a
Dic
19
D1d ,_ID_
2a ,.4
16 .
D2bv
15 8 Q2
D2e
14
D2g —
10
D3a ,.__i
b 11
3b ,__' 0
12 Qa
Diac ___l
13
Dag
Vg =Pin 18
GND = Pin7
FUNCTION TABLE for 'F725/'F725-1
INPUTS OUTPUT
so s1 Dnl Dnb Dnc Dnd Qn
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

Setember 20, 1989
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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 0.5t0 +7.0 v
Vin Input voltage 0510 +7.0 Vv
N Input current -3010 +5 mA
Vour Voltage applied to output in High output state 05to *VCC v

i ) 'F723-1, F725-1 10 mA
lout Current applied to output in Low output state
'F723, F725 72 mA
Ta Operating free-air temperature range 0to +70 °C
TSTG Storage temperature -65 10 +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VOC Supply voltage 45 5.0 55 \"
Viu 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 -15 mA
| Low-level 'F723-1, 'F725-1 5 mA
w-level output current
oL © out curran F723, F125 48 mA
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
Fr23/ £10% Vg 2.4 v
‘F723-1 . ,=3mA
'F725/ OH
iS%Vcc 27 | 34 Vv
'F725-1
Voe = MN. +10%V, 2.0 v
k3 - ‘o 3
\Y High-level output voltage ,F723'” ViL = MAX, loy=-12mA ce
o F725-1 Vi = MIN +5%V 20 v
H 5%V 8
F723/ l=15mA | 19%Vee | 20 v
‘F725 OH :.
5 /°VCC 2.0 \
‘E723-1/ — +10%V 038 {055 | V
Fras-1 | Voo =MIN. 5%V 038 |055 | V
Vou Low-level output voltage V)L = MAX,
'F723/ VIH =MIN L <MAX i10%VCC 0.38 |0.55 \Y
725 o 5%V, 0.42 |0.55 v
+5% cc K .
VIK Input clamp voltage Vcc = MIN, |l = IIK -0.73 | 1.2 \
II Input current at maximun input voltage Vcc =MAX, VI =7.0V 100 HA
"m High-level input current Voo =MAX, V=27V 20 HA
others -20 | pA
| Low-level input current V... =MAX, V. = 0.5V
L D, only cc ol -40 | pA
Off-state output current . _ _
lOZH High-level voltage applied ;7722;/1 Vog =MAX. V=27V 50 HA
Off-state output current
1 -
lozt | Low-level voltage applied only Voo =MAX, V=05V 50 | pA
| Short circuit output current3| 201/ V.. =MAX 60 150 A
os put ¢ ‘F725-1 cc = - i m
o Output current® 'FT23/F725 ; -60 -160 | mA
| — 23 40 mA
CCH Ve =MAX
'F723 lCCL 25 40 [mA
ICCZ 26 40 [mA
| 33 45 |[mA
CeH | v, =MAX
'F723-1 ICCL 33 45 | mA
lec Supply current
lecz 35 | 50 |mA
| 18 30 |mA
‘725 CCH VCC =MAX
lCCL 22 35 [mA
[ 17 | 35 |mA
F725-1 SR v =MAX
lCCL 20 40 |[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 Vcc =5V, TA =25°C.

3. Not more than one output should be shorted ata 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, log tests should be performed last.

4, ’0 is tested under conditions that produce current approximately one half of the true short-circuit output current “os)'

Setember 20, 1989 148



Philips Components-Signetics FAST Products

Product Specificaticn

Multiplexers

FAST 74F723/723-1, 74F725/725-1

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =4+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 55 8.5 2.0 9.0
PLH
tot | Dpae Doy Drc 10Q, Waveform 1, 2 25 | 50 8.0 20 85 ns
t Propagation delay 6.0 10.0 135 5.0 15.0
PLH o
ton | S, S, MViQ Waveform 1, 2 45 | 90 125 40 135 ns
01 n ‘F723
tozy Output Enable time Waveform 4 2.5 4.0 7.0 2.0 7.5 ns
ozt OEto Q. Waveform 5 3.0 5.0 8.0 3.0 8.5
pnz | Output Disable time Waveform 4 1.5 35 6.5 1.0 7.0 ns
to s OEtoQ, Waveform 5 25 45 75 2.0 8.0
t Propagation delay 3.0 6.5 9.0 3.0 10.0
PLH Waveform 1, 2 ns
tont D 2 Do Dy 10 Q 3.0 55 8.5 25 9.0
t Propagation delay 7.0 10.5 14.0 6.0 16.0
PLH a o
tow. | Sy S, NV 10Q, Waveiarm 1, 2 50 | 95 125 s0 | 135 | "™
tozy Output Enable time F723-1 Waveform 4 3.0 5.0 8.0 25 8.5 ns
toz OCEt Q, Waveform 5 4.0 6.0 9.0 3.5 10.0
toyz | Output Disable time Waveform 4 2.0 35 6.5 1.0 75 ns
torz OEto Q, Waveform 5 35 50 8.0 3.0 8.5
AC ELECTRICAL CHARACTERISTICS
LIMITS
TA = +25°C TA =0°C to +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 20 4.0 7.0 20 7.5
PLH
touL Dna' Dnb' Dnc' Dpy to Q, ‘F725 Waveform 1, 2 2.0 4.0 7.0 2.0 7.5 ns
tor Propagation delay Waveform 1 6.5 95 125 5.0 14.0 ns
| SoSit0Q, 5.0 8.0 11.0 5.0 13.0
t Propagation delay 3.0 55 8.0 25 9.0
PLH Waveform 1, 2 ns
tou | Daar D Pre Brg 0 Q) 7251 3.0 5.0 8.0 25 85
t Propagation delay 8.0 10.5 13.5 7.0 15.5
PLH Waveform 1 ns
ton | SpSit0Q, 6.5 85 115 6.0 12,0
149
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Multiplexers , FAST 74F723/723-1, 74F725/725-1

AC WAVEFORMS
tpin tpu g tpu
Q, Vu 1 Qn Yu Vu

Wavetorm 1. Propagation Delay For Non-Inverting Output Waveform 2. Propagation Delay For Inverting Output

— v
INV M
“pnt
oy
Qn Vu

Waveform 3. Propagation Delay For INV To Output

\q] Vi
tezL tez
Vm
Q, V o +0.3V
—F
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 Leve! Level And Output Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Vee

Vin
PULSE >
eur

t AMP
90% v + 90% o
NEGATIVE v v
PULSE " "
10% 10%

ov
- I'_'nL ) —'l =t @,)

cl:l:

Test Circuit For 3-State Outputs 7 ].-'““ ) [t (")mp "
SWITCH POSITION posmve |/, * ”~,
. PULSE " "
TEST SWITCH 10% 7 K 10%
I tw | ov
t closed
PLZ VM =1.5V
tozL closed | Pul D init
All other open nput Pulse Definition
DEFINITIONS INPUT PULSé REQUIREMENTS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate twol Y | YhL
see AC CHARACTERISTICS for value.
- . 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to Zoyr ©f

pulse generators.
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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 noise and reduces
power consumption

High speed operation enhances
performance of backplane buses
and facilitates incident wave
switching

Compatible with Pi-bus and IEEE
896 Futurebus Standards

Built-in precision band-gap refer-
ence provides accurate receiver
thresholds and improved noise
immunity

Controlled output ramp and
multiple GND pins minimize ground
bounce

Glitch-free power up / power down
operation

.

~Multiple package options _

—
« Industrial temperature range -I
available (-40°C to +80°C)

DESCRIPTION

The 74F776 is an octal bidirectional
latched transceiver and is intended to
provide the electrical interface to a high
performance wired-or bus. The B port
inverting drivers are low-capacitance
open collector with controlled ramp and
are designed to sink 100 mA from 2 volts.
The B port inverting receivers have a 100
mV threshold region and a4ns glitchfilter.

The 74F776 B port interfaces to ‘Back-
plane Transceiver Logic’ (BTL) . BTL fea-
tures a reduced (1V) voltage swing for
lower power consumption and a series

FAST 74F776

Pi-Bus Transceiver

Octal Bidirectional Latched Transceiver (Open Coilector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F776 6.5ns 80mA

ORDERING INFORMATION

- N N S -
COMMERCIAL RANGE I-INDUSTRIAL RANGE
PACKAGES Vee=5VE10% | Vo =5VE10%
TA =0°C to +70°C TA =-40°C to +85°C
28-Pin Plastic DIP (600mil)! N74F776N 1 174F776N
28-Pin pLCC' N74F776A 1 174F776A
NOTE: T N SN NN N S .

1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a
discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hzéﬁ}:.g\)ﬂ Lgﬁ;?_’ya;xE
A0 - A., PNP latched inputs 3.5/0.117 70pA/70pA
B0 - 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
ﬁo_ 65_3'1 B Output Enable inputs (active Low) 1.0/0.033 201A/20pA
E Latch Enable input (active Low) 1.0/0.033 20uA/20pA
Ay-A, 3-State outputs 150/40 3mA/24mA
B,-B, Open Collector outputs OC*/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
diode on the drivers to reduce capacitive

loading (<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 margins are excellent.

BTL offers low power consumption, low
ground bounce, EMI and crosstalk, low
capacitive loading, superior noise mar-
gin and low propagation delays. This
results in a high bandwidth, reliable
backplane.

The 74F776 A port has TTL 3-State
drivers and TTL receivers with a latch
function. A separate High-level control
voltage input (V,) is provided to limit the

151

A side outputlevel to agiven voltage level
(such as 3.3V). For 5.0V systems, V, is
simply tied to V..

The 'F776 has a designed feature to
control the B output transitions during
power sequencing. There are two pos-
sible sequences, They are as follows:

1. When LE=Low and OEB = Low then
the B outputs are disabled until the LE cir-
cuitry takes control. Then the B outputs
will follow the A inputs, making a maxi-
mum of one transition during power-up (or
down).

2. If LE=High or OEB, = High then the B

outputs will be disabled durng power-up
(or down).

| ER—
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Pi-Bus Transceiver FAST 74F776

AC ELECTRICAL CHARACTERISTICS

A PORT LIMITS
= 425°C T, =0Cto Z:40°C o
TA = +25 A= A= o
+70°C +85°C |
VCC =5V VCC =5V +10% cc = 5V +10% I
SYMBOL PARAMETER TEST CONDITION ¢, = 50pF G =s0pF Gy = 50pF IUNIT
R, = 500Q R, = 5000 R, = 500Q
Min [Typ | Max| Min Max Min | Max
t Propagation delay 55|75 |120] 50 120 | so0 120 |
PLH
tu | B, L A_ Waveform 1 60 |75|105| 60 | 11.0 §y 60 | 110 g™
t Output Enable time from High or Low 8.0 [10.5{ 145 75 15.5 75 15.5
pZH
o OEA_ toA_ Wavefarm 3,4 85 |120| 145 85 | 170 1 85 | 170 A1
t Output Disable time from High or Low 20 (45| 70 2.0 75 2.0 75
PHZ
e | OEA oA Waveform 3.4 20|45 |75 20 | 80 0 20 | g0 Im
B PORT LIMITS
TA =+25°C TA =0°C to AT -40°C to
+70°C +85°C |
Voe =5V | Voo =5V £10% ‘ycc =5V£10% |
SYMBOL PARAMETER TEST CONDITION Cp = 30pF €, = 30pF VI C, = 30pF Tl
RU =9Q RU= 90 I RU =9Q I
Min|Typ [ Max| Min | Max ] Min | Max I
t Propagation dela 20 (40| 70| 20 so J 20 so |
PLH pagation delay : :
. | A, 1B, Waveform 1 3560 |80| 30 | 90 § 30 | 90 ™
t Propagation delay 30 /50| 85 25 10.0 2.5 10.0
PLH =
g, | [EwB, Waveform f 40]c0| 50| 30 | o5 1 a0 | o5 : ns
1 Propagation delay 2545 75| 15 85 15 85 g
PLH —_—
ty | OEB, 1B, Waveform 1 5|75 105 35 | 105 1 a5 | 105 ! ns
tiH Transition time, B port Test circuit and 05 (20 | 45 0.5 4.5 0.5 45 ¢
ol 1.3V to 1.7V, 1.7V 10 1.3V Waveform 05|20 | 45| o5 | 45 N os | a5 1M
| | 1
| 1
| |
AC SETUP REQUIREMENTS 1 |
B PORT LIMITS || ]
Ty=+425C | T,z0Cto IT =a0cro |
+70°C I +85°C l
SYMBOL PARAMETER TEST CONDITION Vee =5V | Voo =5V £10% JVo =5V £10% | UNIT
CL = 30pF CL = 30pF I CL = 50pF l
R, =90 R =92 R =5000 1
Min | Typ| Max| Min Max I Min Max l
t.(H) | Set-up time 50 5.0 | 50 ]
) |A tolE Waveform 2 50 5.0 [ 59 "
(H) | Hold time 0.0 0.0 § 00 I
tI:(L) A 1o LE Wavelorm 2 0.0 0.0 ! 00 ! ns
t,(1) | TE Pulse width, Low Waveform 2 6.0 6.0 i 6.0 i ns
1 1
| |
L LN B ] J
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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
« Multiple package options

DESCRIPTION

The 74F777 is atriple bidirectionallatched
Bustransceiver and is intended to provide
the electrical interface to a high perform-
ance wired-ORbus. Thisbus has aloaded
characteristic impedance range of 20 to
50 ohms 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)i-ligh level from exceeding future
high density processor supply voltage
levels. For 5 volt systems, V, is simply
tied to V...

FAST 74F777

Triple Bidirectional Latched Bus Transceiver

Triple Bidirectional Latched Bus Transceiver

(3-State + Open Collector)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
T74F777 7ns 45mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

VCC =5V+10%; TA =0°Cto +70°C

20-Pin Plastic DIP (300mil)

N74F777N

20-Pin PLCC

N74F777A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION Hzéﬁig\)lv Lgé?_,‘,’féxE
Ay-A, PNP latched inputs 3.5/0.117 70uA/70uA
Bo - 82 Data inputs with threshold circuitry 5.0/0.167 100pA/100pA
OEA0 - OEA2 A Output Enable inputs (active High) 1.0/0.033 20pA/20pA
_E"B'o - OEB, B Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
[Tg'o - |__2 Latch Enable inputs (active Low) 1.0/0.033 20pA/20pA
Ay-A, 3-State outputs 150/40 3mA/24mA
BO - 82 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
AR !ao Vee GND B, B, B, GND I I I
E‘El [19] vy 18] [17] {t6] [15] [1a D P v var
Ja— 0
OEAOE EI Bo Vee [20 EOE_B| . OEZO
AOE E] By E[Q]o E]Oﬁz § —1°F4,
oea [ e, & oo O b
! i, 3 ol A, 13 —q oes,
A (7] 1a] GND g o,
o—
OFA 4[] a] o5, ajajogagn; e LI
A, [ 12] 5es, OEA, A, OEA, A, OEA, I I
GND E E‘Oﬁz oVt 17 16 15
TOP VIEW v,

cc™ Pin 20 Vx- Pin 19
GND = Pin 10,14, 18

LOGIC DIAGRAM
oEB , 13 >
1 17
LE, q LE a j >—e— B,
A, 5 Data
1
OEA, 4 T
oEB , 12 >
2 16
L, qLE Ni—- 2 St
7 Q 1
A, Data
1
OEA, B T
— 1
OEB, >
— 3
LE, d LE :3 >—4i B
9 Q z
A,‘, Data
1
OEA__8 T
Voo =Pin20 Vy = Pin 19 2

GND = Pin 10, 14, 18
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Product Specification

TM-Bus Transceiver

FAST 74F777

FUNCTION TABLE
{ INPUTS LATCH | OUTPUTS
R ey — OPERATING MODE
A, | B | LE, |OEA |OEB,| STATE| A | B,
H X L L L H b4 H**
A 3-state, Data from Ato B
L X L L L L Y4 L
X X H L L Q, z Q, A 3-state, Latched data to B
- - L H L ) " m Feedback: Ato B, Bto A
- H H H L H@ H [ 2@ .
Preconditioned Latch enabling data transfer from B to A
- H H L H@ L | z@
- - H H L Q, Q|1 Q Latch state to A and B
" H X L L H H 4 z
L X L L H L z z B and A 3-state
X X H L H Q, z | z
- H L H H H H z
- L L H H L L z
B 3-state, Data from Bto A
- H H H H Q, H z
- L H H H Q, L | 2
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 —

~ —23

B*
H* =
NOTE = Each latch is independent. The latches may be run in any combination of modes.

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

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.

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 \)
VX Threshold control -0.5t0 +7.0 v

OEB, OEA , LE 0510 +7.0
V, Input voltage n’ 0’ —-n Vv
N P 9 . A,-A, B -B, 051055
In Input current -30to +6 mA
Vour Voltage applied to output in High output state 0510 +Vi \
A,-A 48
i i 0 "2
lout Current applied to output in Low output state Bo -~ Bz 566 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 BO - 82 20
Vi High-level input voltage %
B,-B, 16
X Except B0 - 82 08
Ve Low-level input voltage v
Bo - BZ 1.43
™ Input clamp current . o -18 mA
lon High-level output current AO - A2 -3 mA
: Ay-A, 24
loL Low-level output current mA
B,-B, . . 100
Ta Operating free-air temperature range 0 . 70 - °C
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Product Specification

TM-Bus Transceiver

FAST 74F777

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
| oH High level output current Bo - B2 Vcc = MAX, VIL =MAX, VIH = MIN, VoH =21V 100 | pA
lore Power-off output current | B, - B, Voo =00V, V| =MAX, V= MIN, Vg, =21V 100 | pA
\ Voo =MIN, V) =MAX, | |, =-8mA, Vy =V 25 Ve | V
\Y) High-level output voltage | A, - A |, =-0.4mA
OH 0”2 _ H = -0-4mA,
Viy=MN Vy'=3.13V 8 3.47 25 Ve | VY
A-AS VCC = MIN, V"_= MAX, IOL = 20mA, VX = VCC 05 v
0 "2 Vig=MIN
v Low-level output voltage - Z Z
oL P! g B,-B, Vee = MIN, Vi = MAX, 'OL = 100mA 115 |V
Vi =MIN IOL =4mA 0.40 v
A -A Var=MIN, I =1 -0.
Vi Input clamp voltage 0 2 cC I~ K il
ExceptA - A, Ve = MIN, =1k -1.2 \
| Input current at OEB,, OEA, LE| V¢ =MAX, V| = 7.0V 100 | pA
! maximum input voltage | A, - A, By - B, Voc = MAX, V =55V 1 mA
| mn’ OEAn. E_n VCC = MAX, VI =2.7V, Bn - An =0V 20 HA
High-level input current
" o P B,-B, Voo = MAX, V,=2.1V 100 | pA
| Lowlovel i OEB,, OEA , [E | Voc = MAX. V, = 08V 20 | pA
L ow-level input current B,-B, Veg = MAX, V=03V -100 | pA
|
ozH Off-state output current, A -A V.~ = MAX, V. =27V 70
+ |y, | High-level voltage applied| "0 "2 cc 0 nA
! Off- '
ozL state output current, | 4 V.~ = MAX, V. =0.5V -70
+ly Low-level voltage applied | 0 2 cc ° nA
Vee = MAX, V)§= Vgc. LE=OEA =OEB =27V, -100 100 | pA
. Ag-A=27V,B - B =20V
| High-level control current —
X VGQ =MAX V, =3.13V&3.47V,LE=0FEA =27V, 10 10 | ma
OEB =A,-A, =27V, Bo - B2 =2.0V
o 3 o]
Ios Short-circuit output current A0 - A2 only VCC = MAX, Bn =1.8V, OEAn =20V, EBn =27V | -60 -150 | mA
leen Ve = MAX 40 60 | mA
|cc Supply current (total) | ccL Vcc = MAX, V"_ =0.5V 55 80 mA
|CCZ Vee = MAX, VIL =0.5V 45 67 | mA
NOTES: '
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise

specified, Vy =V, for all test conditions.
All typical values are at V.~ = 5V, TA =25°C.

@~

Not more than one output should 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, 'OS tests should be performed last.

4. Due to test equipment limitations, actual test conditions are for V.

February 27, 1990
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Product Specification

TM-Bus Transceiver

FAST 74F777

AC ELECTRICAL CHARACTERISTICS

A PORT LIMITS
TA = +25°C TA =0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vee=5V Ve =5VH10% | yyiy
v CL = 50pF- CL = 50pF
RL = 500Q RL = 50002
Min Typ Max Min Max
t Propagation delay 8.5 10.5 13.0 8.0 14.5
PLH | Waveform 1 ns
R .5 8 . 125
pL | B 1A 75 9 12.0 75
t Output Enable time from High or Low 8.0 10.0 13.0 7.0 14.5
tl;?c OEA to A_ Waveform 3.4 9.0 1.0 14.0 80 - | 155 ns
tonz Qutput Disable time to High or Low 1.5 30 6.0 1.0 6.5
tory | CEAntA, Waveform 3,4 15 30 6.0 1.0 6.0 ns
B PORT LIMITS
TA = +25°C TA =0°C to +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION CD = 30pF CD =30pF UNIT
RU =9Q RU =90
Min Typ Max Min Max
t P ion del 3.0 45 7.0 25 8.0
PLH ropagation celay Waveform 1 ns
t, | A 1B 5.0 65 9.0 45 100
t Propagation delay 35 55 8.0 30 . 9.0
P e
‘ptt [E toB Waveform 1 55 75 105 50 115 ns
tpy | Enablerdisable time 3.0 5.0 75 3.0 8.0 ns
toy | OFB,0 By Waveform 1 6.0 8.0 105 55 120
'TLH Transition time, B Port Test Circuit and 0.5 4.0 45 05 7.0 ns
e | 18V 17V.17VIe 13V 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 C, = 30pF C, = 30pF UNIT
Ry =90 R, =9Q
Min Typ Max Min Max
t (H) Set-up time . 40 45
’i('-) An to D—E-n Waveform 2 45 45 ns
(H) | Hold time 0.0 0.0
t,:(L) A 0 E, Waveform 2 00 0.0 ne
tw(L) IEE\;‘V Pulse width, Waveform 2 55 6.5 ns
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TM-Bus Transceiver FAST 74F777

AC WAVEFORMS

An%vu v,,//////// e Vn

tp(L) ts(H)

A, Bn,OEB,

An’Bn

Waveform 1. Propagation Delay For Data To Output
And Enable/Disable Time OEB rIT° B“ Waveform 2. Data Setup And Hold Times
And LE Pulse Width

OEA;, OEA Vu Vi
tezL tpz
A n A n v M v oL +0.3V
—r
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.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Ve
k N
— o o tw Vo AMP ‘(V)
GENERATOR U NEGATIVE Va va
PULSE
10% 10% Low v
= = = = = = — [P =ty )
Test Circuit For 3-State Qutputs On A Port |-— ™y _-I ™
— ton ) [ty @)
SWITCH POSITION I'—w ' AMP (V)
% 90%
TEST SWITCH POSITIVE v v
PULSE ™ M
t t closed
PLZ' 'PZL 10% i 10%
All other open f tw ! towv
Ve VM = 1.5V
T b Input Pulse Definition
Vin Vour o
yed DT INPUT PULSE REQUIREMENTS
_I_ Icn 74F | Amplitude | Low V |Rep. Rate | 1, |ty | toy
= = = = = 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.

February 27, 1990
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Status Product Specification

FAST 74F779
Counter

8-Bit Bidirectional Binary Counter (3-state)

FAST Products

FEATURES

Multiplexed 3-state 1/0 ports for

bus oriented applications

Built-in look-ahead carry capabil-

ity

Center power pins to reduce

effects of package inductance

Count frequency 145MHz typical

Supply current 90maA typical

See 'F269 for 24 pin separate I/O

port version

= See,FS79 for 20 pin versin _,

» See 'F1779 for extended function |
version of the 'F799

DESCRIPTION

The 74F779is fully synchronous 8-stage Up/
Down Counter with multiplexed 3-state 11O
ports for bus-oriented applications. All con-
trol functions (hold, count up, count down,
synchronous load) are controlled by two
mode pins (SO,S ). The device also features
carry look-ahead for easy cascading. All
state changes are initiated by the rising edge
of the clock. When CET is High the data

TYPE TYPICAL TYPICAL SUPPLY CURRENT
(TOTAL)
74F779 145MHz 90mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Vo = 5V£10%; T, = 0°C 10 +70°C
16-Pin Plastic DIP N74F779N
16-Pin Plastic SOL N74F779D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Data inputs 3.5/1.0 70pA/0.6mA
110
n Data outputs 150/40 3.0mA/24mA
So, S1 Select inputs : ) 1.0/1.0 20pA/0.6mA
OE Output enable input (active Low) 1.0/1.0 201A/0.6mA
CET Count Enable Trickle input (active Low) 1.0/1.0 20pA/0.6mA
CP Clock input (active rising edge) 1.0/1.0 204A/0.6mA
TC Terminal count output (active Low) 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.

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
n_lo LOAD
vo (1] i6] 10, b ‘}M:_[ng]
10,[2] 15] CP :;_hsm HOLD,
J— " 0 nE 24105
vo,[3] @ CET | | s o
GND [4] 3] Vec " o = =
- 15— g‘r TC b—12 m 6 v f+—>
IIOJE [2_] TC —dq o 121 o
Vo, V04 VO, V0,10, VO, V0,10, 2
vo ;[€] 1] s, 1"1’]'r‘|']‘ o s
s
7 b S % 1 2 3 5 6 7 8 [16] [+~
vo ,[7] o 5 Lo e
vo,[&] 9] OE 1641 eL>
. - [128] —
TOP VIEW Vo =P ——
GND = Pin4 458CT=0
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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_Gn) 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 ngh

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

BG ntp I_maybeobserved Atypical’ ‘786
has'an h'= 6. 6ns, = .41ns and and T

Susec.

Where:

h= Typical propagation delay through the
evvce d’rand are eV|cecParameter
Tved Trom: 1estor8sufts "and ean mos

nearly be defined as:

i iE0cion S LG AR B 2

T0= A function of the measurement of the
propensity of a latch to enter a metastable

h in
o

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%; Ty = 0°C 10 +70°C
16-Pin Plastic DIP N74F786N
16-Pin Plastic SO N74F786D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ALY | LRI ALLE

BR ﬁ Bus Request inputs (active Low) 1.0/3.0 20pA/1.8mA

A, B, CD AND gate inputs 1.0/1.0 20pA/0.6mA

& onable npt (acve Lowy 10710 | 204406mA

YOUT AND gate output 150/40 3.0mA/24mA

Eo - E—a 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. To 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 arbiter 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 additionalbus 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 arbltratlon betweentwo
requests.

If two or more ﬁn 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 until the
selection is made. This guarantees that
an erroneous BG_ will not be generated
eventhougha melastable condition may
occur internal to the device.

Whenthe ENis in the High state the BG
outputs are forced High.
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Product Specification

Bus Arbiter FAST 74F786
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 4.5 7.5 20 8.5 —
PLH Waveform 1 ns
'PHL A B CDto YOUT 25 4.5 7.5 2.5 75 —
t Propagation delay, 50 7.0 10.0 4.5 10.5
Pl — —
£ | BR, 108G Waveform 2 45 | 65 95 | 40 100 ns
n n
t Propagation delay, 3.0 5.0 8.0 25 85
PLH pllhq an - Lalul
oL | ENtoBG, Waveform 2 25 | 45 75 | 25 8.0 ns
Propagation delay,
oL ﬁa to Eﬁb Waveform 3 5.0 7.0 10.0 45 10.5 ns
AC WAVEFORMS
 ABCD
Your

Waveform 2. Bus Request or Enable to
Bus Grant Delays

— /_——_
BR, N\ 1 Vi
— ™
" teHL
BG, Vu

Waveform 3. Bus Request to Bus Grant Delay

NOTE: aand b represent any of the Bus Requests or Grants. FG'a Low-
to-Hightransition and the EGb High-to-Low transition occur simultaneously.

For all waveforms, V,, = 1.5V.

TEST CIRCUIT AND WAVEFORMS

prreay ! tw | prvry AMP (V)
VCC
NEGATIVE v v
T PULSE * 10% 10% y
ov
Vin Vour - L_ tTruuty) —'l l’— trnt)
PULSE )
GENERATOR bu.T - |'— trinit,) I'— trnty
Pr ¢ R POSITIVE o o e
. .
i J_ T , PULSE Vi Vu
= = = = = = 10% ) : o
Test Circuit For Totem-Pole Outputs r w |
V,, =15V
DEFINITIONS . Input PMse Definition
FlL = Load resistor; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance; INPUT PULSE REQUIREMENTS
see AC CHARACTERISTICS for value. FAMILY
R = Termination resistance should be equal to Zy ;- of Amplitude | Rep.Rate | 1, |t |y,
puls generators. 74F 3.0V IMHz | 500ns| 2.5ns | 2.5ns

September 27, 1989
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Document No. 853-1421
ECN No. 99465
Date of issue April 25,1990
Status Product Specification
FAST Products

FEATURES

High speed parallel registers with

positive edge-triggered D-type flip-

flops

- High speed full adder

8-bit parity generator

« High impedance PNP inputs for light
bus loading

+ Center V... and GND pins and

controlled output buffers minimize

ground-bounce problems

3-state outputs glitch free during

power-up and power-down

Broadside pinout

DESCRIPTION

FAST 74F807

Octal Shift/Count Registered
Transceiver with Adder and Parity

(3-State)

TYPICAL SUPPLY CURRENT
TYPE TYPICAL 5, (TOTAL)
74F807 115MHz 155mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 10 +70°C
28-Pin Plastic DIP (300 mils)’ N74F807N
28-Pin SOL? N74F807D
28-Pin PLCC N74F807A
NOTE:

1. To be released in May, 1990

2. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a
discussion of thernmal consideration for surface mounted devices.

The 74F807 Octal Bus, Shift/Count Trans- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

ceiver is designed to input data from either
the A or B ports to an internal storage
register. This data can then be shifted left
with serial or parallel outputs, added to
additional data that appears on the A-input
with Carry In and Carry Qut bits, incre-
mented by the Clock Input or incremented
by the Clock enabled with Carry In. An 8-bit
odd parity generator is attached to the
register Q Outputs.

The data in the storage register can be
presented on either the A or B ports for
output.

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGHILOW | HIGH/LOW
A, B, Data I/O inputs 3.5/0.166 70pA/70pA
OEA, OEB | Output Enable inputs 1.0/0.033 20pA/20pA
Cl/SI/ICE Carry/Serial/Clock Enable input 1.0/0.033 20pA/20pA
cP Clockinput 1.0/0.033 20pA/20pA
MR Master Reset input 1.0/0.033 20pA/20pA
s, Select inputs 1.0/0.033 20pA/20pA
STATOUT Status Out output 150/40 3.0mA/24mA
A.B, Data |/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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DIP PIN CONFIGURATION PLCC PIN CONFIGURATION LOGIC SYMBOL(IEEE/IEC)
B__lens
X1 =] W s L
o8] 2 STATOUT By B BiVec By B B [ N
& 3] 2] 8, [25] [24] [3)] [22] [21] [20] [19] ‘jx sTATUS 27
a 28
G N “f o =
A 2 2 B sTaToUT [7] 7] s, —B:I -
oo [ =] 8, R [ MEX a_[o vl
E E Vec . O_EAE L PLCC E] s, . 2
oNo [T [21] &, 0 E mes —u
] 2] 8, 4 3] [12] cvsice — [
s [} 9] B, & [ [2] A s | | =
Ag E E 8, 8 | | 21
& 3] 7] s, LslellzIlalloTholhal - ®
asvce [T [ s, Az A GNDGND A, A Ay =
cr [4] E Sy i ‘:
12 Al
TOP VIEW ]
LOGIC DIAGRAM
&= ! N
>
o 2 >
e 1 Do .
o J‘>A S
Ay SUM
aisice 2 N ADDER
17 g j Q,
L S N E—
16 Cu Cour
=l el Rt
S, Lb_r_b_ r : v,
. 5/
. 8, .
L4
I i |-<1—] .
m 8 8 N 8 sz
;: RCour On oaTa Qn // ?/\ v /I Aghy
SUMp REGISTERS
cusice &
L— SHFT OUT 26.23,
D——tee, & e sl D
.: )J Loaoe  § 7 | 7
CNTE Z
bD—I'— CNTNE § é
1 ‘j::;rr .D_— TCu TC | ”
| | — ADD Tc STATOUT
| REGISTER
-
-5 -
._/I
—_j ;D PARITY
L{a, Po
VCC = pin 22
GND =pin 7,8
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FUNCTION TABLE

INTERNAL
INPUTS DATA I/O0
REGISTER OUTPUT | pERATING MODE
MR | CP Ea OEb So SI S2 Cl/SI/CE Qn An Bn 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 4 L L
X X H H X X X X X 4 4 X 3-State
Hi T | X L L L L |CUSV/CE|CI/SICE + a ; +q,, an, CUSICE +a,, +q o Coyp Add Mode w/Carry In
H| T | X |L|L]|L|H X a5+ G a, a,+ 9y Cour | Add Mode wo/Carry In
g ¥ ::l b Il: : :: : o * : z 1 qn02+ ! Ig(:) Count w/Count Enable

9o + o * (M (count)
H{ 7T L L L H L H oo + 1 Ano *+ 1 Ao + 1 TC(1)
Hix o ton] L L q z q TC(1)

0 0

H X L H L H L L q:o qno E TC(1) Count W/ChOT‘;]t Enable
Hix |Llofjo|Hle] L a4 Ang 40 TC() (hold)
HI{ T JH|L|L]|H|]H| X 9o + 1 z Qo+ 1 TC(1)
H| T L H L H} H X 9o+ 1 A0 * 1 z TC(1) |Count wo/Count Enable
H| T L |L|L|H|H X G + 1 CIE Ao + 1 TC(1)
H| T H L H L L | CI/SI/CE (3) Z (3) 07
H{ T L |H|H]|L| L|cusice @) (3) z Q, Shift
H{iT|L|L|H]|L]| L|cusicE (3) (3) (3) Q,
H{ T |H|H]|H]|L|H X Ao a, z Parity(2)
H| T H L H L H X AnO a, AnO Parity(2) Load A Inputs
H{T|L|X!|H]|L]|H X Qo 9 X Parity(2)
H|{ T |HI|H|H|H|L X B.o z b Parity(2)
H{ T |L|H]|H|H| L X Bo B, b Parity(2) Load B Inputs
H|{ T |x|L|H]|H] L| x Qo X 9 Parity(2)
HlX {L|H|H|H|H X Q, Q, z Parity(2)
HiX|H|L|H|H|H| x Q, z Q, Parity(2) Hold
HiX |L|L|H|H|H X Q, Q, Q, Parity(2)

H = High voltage level.

L = Low voltage level.

a, b, q = Lower case letters indicate the state of the referenced output prior 1o the Low-to-High clock transition.

X = Don't care.

Z = High impedance.

T- Low-to-High clock transition.

(1) =Terminat count is High when the output is at terminal count (HHHHHHHH).

{2) = Partty is High for odd nurnber of internal register bits High, Low for even number of internal register bits High.
(3) = CUSIICE- Q- Q,, etc.
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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 A
Vi Input voltage ' -0.510 +7.0 \
In Input current : -30to +5 mA
Vour Voltage applied to output in High output state -0.5t0 *VCC v
lout Current applied to output in Low output state 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
Ve Supply voltage 45 5.0 55 v
VIH . High-level input voltage 2.0 ) \
Vi Low-level input voltage 0.8
Ik Input clamp current -18 mA
lon High-level output current -3 mA
loL Low-level output current 24 mA
Ta Operating free-air temperature range [V 70 °C

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

4 LIMITS .
_SYMBOL - PARAMETER TEST CONDITIONS - 5 UNIT
Min | Typ“ | Max
- - +10%V, 24 |
Von High-level output voltage Ve =MIN, V) = MAX °ce
Vi = MIN, 1, = MAX 5%V 27 | 33 v
= = +10%V, 0.35 | 0.50 \
Vou Low-level output voltage Vo = MIN, V) = MAX -ce
~ Vig =MIN. 1, = MAX 5%V 035|050 | V
VlK Input clamp voltage Vee =MIN I =1 . -0.73 | -1.2 \
lI Input current at maximum input voltage | Vo = MAX; V,=7.0V 100 A
IIH High-level input current Voo =MAX, V, =27V 20 HA
" Low-level input current Vcc =MAX, V, = 0.5V -20 pA
Off state output current, _ - .
lozi*m High-level voltage applied A B Vg = MAX, Vg =27V 0 KA
Off state output current, non _ _ K
oz Low-level voltage applied Veg =MAX. Vg =05V 0 KA
| os Short circuit output current Vcc = MAX -60 -150 mA
| cc 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 VCC =5V, TA =25°C.

3. Not more than one output should 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, lng tests should be performed last.
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FAST 74F807

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+425°C TA =0°Cto +70°C
VCC =5V VCC =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
RL = 500Q RL = 5000
Min Typ Max Min Max
fMAX Maximum clock frequency Waveform 1 100 115 70 MHz
t Propagation delay 9.0 10.5 11.5 8.0 13.5
PLH
ty | CPtoA orB (Load) Waveform 1 50 | 65 95 | 45 | 100 ns
t Propagation delay 9.0 10.5 125 8.0 15.0
PLH
tont CPtoA_or B, (Shift Waveform 1 45 6.5 95 45 10.0 ns
t Propagation delay 9.0 115 . 14.0 8.0 165
PLH
tr | CPtoA_orB (Count) Waveform 1 50 | 65 9.5 45 10.0 ne
t Propagation delay 9.0 10.5 11.5 8.0 135
PLH
tort CPto B (Add) Waveform 1 5.0 65 95 45 100 ns
t Propagation delay 17.5 19.5 22.5 15.5 26.5
PLH
torL CP to STATOUT(Load A) Waveform 1 125 | 145 170 | 115 | 19.0 ns
t Propagation delay = 11.0 13.0 15.5 95 18.0
PLH =
topiL CP to STATOUT(Shift Waveform 1 70 | 85 115 | 65 12.0 ns
t Propagation delay 10.5 12.0 15.0 9.0 17.0
P
tw | CPto STATOUT(Count Waveform 1 65 | 80 10 | 60 | 115 ns
t Propagation delay 13.0 15.0 18.0 11.5 20.5
t;L:L‘ CP to STATOUT({Add) Waveform 1 8.5 10.5 13.0 8.0 14.0 ns
Propagation delay
toHL R to An or Bn Waveform 3 6.5 8.0 11.0 6.0 12.0 ns
Propagation delay
tonL MR to STATOUT(Load A) » Waveform 3 14.0 16.0 18.5 13.0 205 ns
Propagation delay
IPHL MR to STATOUT(Shift) Waveform 3 8.5 10.0 125 8.0 14.0 ns
Propagation delay ) .
tohL MR to STATOUT(Count) Waveform 3 8.5 10.0 125 8.0 14.0 ns
Propagation delay
lPHL MRto STATOUT(Add) Waveform 3 10.5 12.0 14.5 9.5 16.0 ns
t Propagation delay 6.5 14.0 235 | 55 265
PLH
toHL A to STATOUT(Add) Waveform 4 80 | 140 225 75 270 ns
t Propagation delay 19.5 21.5 24.0 17.0 28.0
PLH
oL CUSI/CE to STATOUT Waveform 4 210 | 225 255 | 200 | 205 | "
t Propagation delay 8.0 10.0 125 7.0 14.5
PLH
oL S, to STATOUT(Load A) Waveform 4 75 | 115 155 7.0 17.0 ns
t Propagation delay 6.5 10.0 13.0 55 15.0
PLH
oL S, to STATOUT(Load B) Waveform 4 80 | 120 15.0 7.0 16.5 ns
t Propagation delay 19.0 21.0 23.5 17.0 275
PLH
t | S,to STATOUT(Add) Wavsform 4 185 | 200 | 230 | 175 | 260 ns
t Propagation delay 6.0 8.0 10.5 5.0 12.0
t | S, to STATOUT(Shit) Waveform 4 80 | 95 120 | 7.0 135 ns
tozn Output Enable time Waveform 6 25 45 7.0 20 8.0 ns
oz OEAtoA orOEBto B Waveform 7 40 55 8.5 35 9.0
oz Output Disable time Waveform 6 20 45 75 2.0 9.0 ns
oLz OEA to An or OEB to Bn Waveform 7 35 55 85 3.0 9.5
April 25, 1990
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Octal Shift/Count Transceiver : : FAST 74F807
AC SETUP REQUIREMENTS
‘ LIMITS
T, =+25°C T,=0°C10470°C
Voe =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION c s 50pF G, =50pF UNIT
R, = 5000 R, = 5000
Min Typ Max Min Max

t (H) Setup time, High or Low 6.0 6.5

) A, B, to CP (Load) Waveform 5 95 12.0 ns
th(H) Hold time, High or Low 0 0

L) A, . B, t CP (Load) Waveform 5 0 0 ns
t.(H) Setup time, High or Low 10.5 12.0

S » . .

L) | A,tCP(Add) Waveform 5 16.5 215 ns

(H) Hold time, High or Low 0.0 0.0

tt:(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, tCPAdd) Waveform § 16.0 18.5 ns
t (H) Setup time, High or Low ) 16.5 19.0

£(L) S, to CP (Count) Waveform 5 195 225 ns
t.(H) Setup time, High or Low 11.0 : 13.0 .

L | S,tCP(shif) . Waveform 5 7.0 8.0 ns
t.(H) Setup time, High or L 17.5 205

A p time, High or Low . .

(L) | S,t0CP(Load) Waveform 5 6.5 7.0 ns
L. (H) Hold time, High or Low 0.0 0.0

1L S, to CP (All modes) Waveform 5 0.0 00 ns
t(H) Setup time, High or Low 10.0 . 11.5

() | CUSICE to CP (Add) Waveform 5 18.0 22,0 ns
t.(H) Setup time, High or Low 8.5 10.0

t(L) | CUSICE to CP (Count Waveform 5 16.0 185 ns
t (H) Setup time, High or Low ' 5.0 55

f() | CUSICE to CP (Shif) Waveform 5 9.0 10.5 ns
t(H) Hold time, High or Low Waveform 5 0.0 0.0 ns
(L) CUSI/CE to CP (All modes) avetorm 0.0 0.0

(H) CP Pulse width, Waveform 1 55 © 6.0 ns

\N(L) High or Low 45 45

t. (L MR Pulse width, Low - Waveform 3 45 5.0 ns
taec Recovery Time, MR to CP Waveform 2 20 ' 20 . ns
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AC WAVEFORMS
MR
cp Vi Vi
! Rec J
cP v
An or Bn v ’ v )
STATOUT M oM Waveform 2. Master Reset to Clock Recovery Time
Waveform 1. Propagation Delay, Clock Input To Outputs, Clock
Pulse Width, and Maximum Clock Freq y % s
MB . v
Vy k— ty(l) — Vu CI'SIICE M
B A by o STATOUT
nor Ap Vu Vu
STATOUT Y Vu

Waveform 4. Piopagatfon 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

%c;/s?/r::':n % Vu  Vu Wv“ V"/%

ty(H) X th(H) t,(L)] tp(l)
cp v,,.,L N\ K Vu

Waveform 5. Data Setup And Hold Times

OEB or OEA Vi Vi OEB or OEA Vm Vm
2 tenz o tpzL tpLz
By or A, Vu Vou 0.3V B or A Vi
ov nor An " VYous0.3v
Waveform 6. 3-State Output Enable Time To High Level Waveform 7. 3-State Output Enable Time To Low

And Qutput Disable Time From High Level Level And Output Disable Time From Low Level

NOTE: For all waveforms, VM =158V,
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee

Lo 7.0v

o\ | tw | oo 2MPO
A/
PULSE ouT NEGATIVE Va Vu
GENERATOR U PULSE 10% 10% ov
R
J_ t - |'_"rm_ t) _4 —tyn @,)
= % = = = F — tuw 1) —tow @)
Test Circuit For 3-State Outputs I'_”% % AMP (V)
SWITCH POSITION e | Avu Vi
TEST SWITCH ‘ LY g te | R2o*

toLz closed

toz closed VM =15V

All other open Input Pulse Definition

DEFINITIONS

R = Loadresistor; see AC CHARACTERISTICS for value. v INPUT PULSE REQUIREMENTS

. . " . FAMIL
C, = Load capacitance includes jig and probe capacitance; .
L Amplitud Rep. Rat t t t
see AC CHARACTERISTICS for value. privde | ep-ate | tw | tru |
Ry = Termination resistance should be equal to ZOlJT of 74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns
pulse generators.
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Product Specification

FAST Products

FEATURES

.

» High speed parallel registers with
positive edge-triggered D-type flip-
flops

High performance bus interface’
buffering for wide data/address
paths or busses carrying parity
High impedance PNP base inputs
for reduced loading (20pA in High
and Low states)

I 1s 201tA vs 1000pA for AM29821
series

Buffered control lnpuls to reduce
AC effects

Ideal where high speed, light
loading, or increased fan-in as
required with MOS microproces-
sors

Posltive and negative over-shoots
are clamped to ground

3-state outputs glitch free during
power-up and power-down

Slim Dip 300 mil package
Broadside pinout compatible with
AMD AM 29821-29826 series

Outputs sink 64mA and source
24mA : :

DESCRIPTION

The 74F821 series Bus Interface Regis-
ters are designed to eliminate the extra
packages required to buffer existing reg-

isters and provide extra data width for-

wider data/address paths of busses carry-
ing parity.

The 'F821/F822 are buffered 10-bit wide
versions of the popular 'F374/'F534 func-
tions.

The'F822 is the inverted output version of
‘F821.

The74F823 and 74F824 are 9-bit wide

FAST 74F821/822/823/
824/825/826

Bus Interface Registers

74F821/74F822 10-Bit Bus Interface Registers, NINV/INV (3-State)
74F823/74F824 9-Bit Bus Interface Registers, NINV/INV (3-State)
74F825/74F826 8-Bit Bus Interface Registers, NINV/INV (3-State)

TYPE TYPICAL 1,5, TYPICAL SUPPLY CURRENT
(TOTAL)
74F821, 74F822 180MHz 75mA
74F823, 74F824 180MHz 70mA
74F825, 74F826 180MHz 65mA
ORDERING INFORMATION
]
PACKAGES Vo= VA0 T, 0°C 0 70°C
24-Pin Plastic SLIM DIP N74F821N, N74F822N, N74F823N,
(300mil) N74F824N, N74F825N, N74F826N
24-Pin Plastc SOL NT4F24D, N74Fa25D, N7AFo28D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION I';Il‘éﬁll:.;\)lv Lg{g,:,’féxE
D, |Datainputs 1.0/0.033 20uA/20pA
'F821 CP | Clock input 1.0/0.033 20A/20pA
'F822 OE | Output enable input (activeLow) 1.0/0.033 20pA/20pA
Q,.Q, | Dataoutput 1200/106.7 | 24mA/64mA
D'1 Data inputs 1.0/0.033 20pA/20pA
CP | Clock input 1.0/0.033 201 A/20pA
‘F823 CE Clock enable input (active Low) 1.0/0.033 20pA/20pA
‘Fa24 MR Master reset input (active Low) 1.0/0.033 | 20pA/20pA
OE | Output enable input (active Low) 1.0/0033 | 20pA/20pA
Q, ﬁn Data outputs 1200/106.7 | 24mA/64mA
D, Data inputs 1.0/0.033 20pA/20pA
cP Clock input 1.0/0.033 20pA/20pA
'F825 CE | Clock enable input (active Low) 1.0/0.033 20pA/20pA
'F826 MR | Master reset input (active Low) 1.0/0.033 20uA/20pA
O_En Output enable inputs (active Low) 1.0/0.033 20pA/20pA
Q,.q , | Data outputs 1200/106.7 | 24mA/B4mA
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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FAST 74F821/822/823/824/825/826

LOGIC DIAGRAM for 'F823

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 = Hisn iﬁedance “off" stat

tnce

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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Input is sensmve Ve 10 ve very sran- )Trgr!oTow toﬂlg.F going sp%sj

— 14
CE Do Dy D, D3 D4 Dy Dg Dy Dy
2 3 4 5 6 7 8 9 10
13
cP |
pcr| Uocp| Yo cp} Uper] Up cr] Yb cr] Yo cr] Up cp] Yo cp
[R Q-[R Qn iR Qn RQ-l FIQ-IRQ-I[R Q-IR QhR Q
7Y Y ‘—3‘7
.y ﬁ ﬁ
OF o >— l_ -
Vec=Pin 24 23 22 21 I 20 | 19 I 18 | 17 I 16 15
GND=Pin 12 Qq Q4 Q; a, Q, Qg Qg Q, Qg
LOGIC DIAGRAM for 'F824
14 Do D1 Dy Dy D4 Ds Dg D7 Dg
CE 2 3 4 5 6 7 8 429 10
13
cp
pcelUpcp| Yo ep| Up cp| Lip cp| L{D cp| HD cP| YD cp| Hp cP
ncRo-no—no-nonanoL-no-Ro
MR > ¢ ¢
F‘%F‘gl’%ﬁ&ﬁﬁl—v (
oe - — .
Vi =Pin 24 | 23 22 21 18 17 16 15
GND=Pin 12 Q, ¥ Qz 53 °4 Qg Qg Q, Qg
FUNCTION TABLE for 'F823 and 'F824
INPUTS OUTPUTS
, 'F823 | 'Feoa4 OPERATING MODE
OE MR | CE* | cP D, Q Q
L L X X X L L Clear
L H L T
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 z High impedance
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)
FAST 74F821/822/823/824/825/826

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Vee =MIN, £10%Vg, | 24 v
V|L = MAX, IOH =-15mA
) Vi = MIN 5%V 2.4 v
VOH High-level output voltage
Vee = MIN, 0%V, | 20 v
VIL = MAX, IOH =-24mA "
Vi =MIN 5%V 2.0 v
Ve = MiIN. £10%V 055 | Vv
Vor Low-level output voltage v, =MAX, lg =64mA
+5%V .,
Vi = MIN Voo 0.42 | 0.55 v
VIK Input clamp voltage VCC = MIN, I| = IIK -0.73 | 1.2 Vv
I Input current at maximum input voltage Ve =00V, V, =7.0V 100 HA
" High-level input current Ve =MAX,V, =27V 20 HA
" Low-level input current Voo =MAX,V, =05V 20 | pA
Off-state output current, _ _
lozn High-level voltage applied Veg = MAX, Vg =27V 50 A
Off-state output current
| d = V,=0. -50
(248 Low-level voltage applied Vg = MAX, Vg =08V WA
I R e N S
los Short-circuit output current® Ve = MAX -60 I l -150 ‘ mA ‘
N NN R B SN SNEE
lCCH 75 105 mA
'F821 _
rozo | ool | Voo =MAX 75 | 105 | mA
l ccz 75 115 mA
ICCH 65 100 mA
'F823
'F824 ICCL VCC = MAX 70 105 mA
e Supply current | " 10 N
(total) CCZ 7 1 m
lech 60 85 mA
‘F825
re26 | looL | Voo = MAX 60 | 90 | mA
|CCZ 65 95 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 Vc =5V, TA =25°C.
3. Not more than one output s%ould be shorted ata time. For testing 'OS' the use of high-speed test apparatus and/or sample-and-i1oid techniques are prefe.able 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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FAST 74F821/822/823/824/825/826

AC ELECTRICAL CHARACTERISTICS

LIMITS
Maximum clock frequency
TA =+25°C TA =0°C to +70°C
V‘:c =5V ch =5V £10%
SYMBOL PARAMETFR TEST CONDITION C, = 50pF C, = 50pF UNIT
RL =500Q RL = 500Q
Min Typ Max Min Max
'MAX Maximum clock frequency Waveform 1 150 180 140 MHz
t Propagation delay 'F821,'F823 4.0 6.5 8.5 4.0 95
PLH = f
. |CP10Q orQ, R 40 | 60 85 | 35 | 90 "
t Propagation delay 'F822 45 6.5 9.0 45 10.0
PLH A
o |CP1o O Fg24 | WWaveform 1 45 | 65 9.0 45 | 90 ns
Propagation delay 'F823, 'F824
'L |MR10Q, or 'F825, Fa2e | Waveform 2 3.0 5.0 8.0 30 6.0 ns
tozn Qutput Enable time Waveform 4 50 7.0 10.0 4.0 11.5 ns
thL OEn to Qn or Qn Waveform 5 3.0 5.0 8.0 25 9.0
tonz Propagation delay Waveform 4 1.5 35 6.5 1.5 7.5 ns
oLz OEn to Qn or Qn Waveform § 15 35 6.5 1.5 7.5
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
s Waveform 3 ns
ts(L) ¥ Dn to CP 1.0 1.0 l
(H) ¥ Hold time, High or Low 20 20
tt:(L) D, toCP .| Waveform 3 2.0 20 ns N
h_-_-----_--_——---.-35_---—--—---—40—--_--l-—l-—
t,(H) | CP Pulse width, . X n
(L) High or Low Waveform 1 35 4.0
t.(H) Setup time, High or Low 0.0 0.0
s Set \
£ TE to CP Waveform 3 20 20 ns
N R K -----_—_-------—-I--------1
t(H) | Hold time, High or Low Fg23 I\-Naveform 3 0.0 0.0 ns
t(L) |CEwcP 'F824 3.0 35 A
— 'F825 [ B N N N N & B = __&B_ B N B N N & _§B_ N N _§8 N §B _§N _§N |
L | MR Pulse width, ‘F826 | Waveform 2 4.5 4.5 ns
Low
Recovery time 25 25
teec WA to CP Waveform 2 ns
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Document No. 853-0615
ECN No. 99490

Date of issue January 8, 1990

Status Product Specification

FAST Products

L K & § __§ &N __§N N _§N _§_ |

FEATURES

« Specifically designed for Video
applications

» Combines the 'F373, two 'F157s,
and the 'F166 functions in one
package

« Interleaved loading with 2:1 mux

« Dual 8-bit Parallel inputs

» Transparent Latch on all “B” inputs 1

- Guaranteed Serial Shift Frequency |
to 100MHz

» Expandable to 16-bits or more with 1

serial input
BN WA W e M SN N S -

DESCRIPTION

The 74F835 is a high speed 8-bit parallel/
serial-in, serial-out shift register whose
parallelinputs have been connected to an
internal octal two-to-one multiplexer with
all the ‘B’ inputs connected to an octal
latch.

This 24 pin partis 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,
and Serial Out

Latched “B” inputs,

TYPICAL f TYPICAL SUPPLY CURRENT
TYPE MAX ToTAL
L B R B N N |
74F835 150MHz 45mA
- P R N
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Vg = 5V210%; T, = 0°C to +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 i vy M Bl
Dgp - D4 | Parallel data inputs 1.011.0 20pA/0.6mA
Dyg - D, | Latched Parallel data inputs 1.0/1.0 20pA/0.6mA
Ds Serial data input 1.01.0 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 1.0/1.0 20pA/0.6mA
L07 Qutput 50/33 1.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the Hi

gh state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
% (I ) veo T
e [ 23] D o, -
Daa E E Daa 15‘611“"”2122:::(!678.10 _::_“,
vu [ 1 om AN =]
ou (3] 20] D2 L:"’:WD‘:‘B"D "o s D Dus B k0
Dss [ [15] D1a s o %l{:f T
ou ] ) o i q 1
o (3] 17] Do & =] T
D E E Doa = T
om [io] [15] o5 " = T
o, [} [14] sxs 3 T
ano [iz] 13] Le Vg = pin 24 : T—{»
TOP VIEW GND = pin 12 -
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Product Specification

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
} Vee = MIN, V) = MAX $10%Vg 25 Vv
VOH High-level output voltage
VIH = MIN, IOH = MAX j:S%VCC 27 34 Y]
Voo = MIN, V= MAX £10%V 0.30 | 0.50 \
VOL Low-level output voltage
Vi = MIN, 15, = MAX 5%V 0.30 | 0.50 v
Vik Input clamp voltage Ve =MINL I =1 -0.73| -1.2 \"
II Input current at maximun input voltage VCc =MAX, VI =7.0V 100 HA
I High-level input current Voo =MAX, V| =27V 20 HA
IIL Low-level input current VCC =MAX, VI =0.5V -06 mA
| os Short circuit output current® VCC =MAX -60 -150 mA
L8 8 N 98 N &8 N § N B N N N 8 N N §N_ N §N §N_§N N _§N N N N B &8 B N N _§N B _§N_§B _§B _§N_ _§N_ ]
ICC Supply current (total) VCC =MAX | ’ 45 | 65 mAl
EENN WA FENN DNEN DUEN RSN ENNE SUNE RN ENUN DUGE ANNN DI NN DEDW DUEN BENN BNGN BN BNEN BN BN DUWN DENE BN MM RNNS MG MOEN BEEN SO MR MMM NN JNAE ENDW AW R m

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 Vc =5V, TA =25°C.
3. Not more than one output should be shorted ata 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

January 8, 1990

LIMITS
T, =+25°C T, =0°Cto+70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
HL =500Q RL =500Q
Min Typ Max Min Max
LB N N N & §_ B N _§B &R _§ _§N |
fMAX Maximum clock frequency Waveform 1 1 130 150 100 I MHz
t Propagation delay 5.0 7.0 95 5.0 10.0
PLH
to. | CPtoQ,(Load) Waveform 1 ! 50 70 95 5.0 10.0 ! ns
t Propagation delay 5o 7.0 9.5 5.0 100 1
PLH X
oy, | CP1oQ, (shify Waveform 1 I so 7.0 95 50 wo [ ™
1 |
1 |

L----_-—-----—J
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Philips Components-Signetics FAST Products i Product Specification

Shift Register FAST 74F835
AC SETUP REQUIREMENTS
LIMITS
T, =+25°C T, =0°C10+70°C
Voo =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION c S sopF € = 50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
ts(H) Setup time Wavef 2 xS —— ——— - ——
() | D,orDgtoCP avelorm ] 35 35 L™
t(H) Hold time 1.0 15
t(L) | DyyorDygtoCP Waveform 2 I 10 15 : ns
t(H) | Setup time P 10 15 1
) | DgtocP Waveform 2 ! 10 15 ! ns
(H) Hold time L 20 25 .
tt"h(L) D to CP Waveform 2 ! 20 25 ! ns
t(H) | Setuptime a5 4.0 L
gL | PEoce Waveform 2 I as 40 | IR
t(H) | Hold time 1 o0 0.0 1
th(L) BE to CP Waveform 2 I 0.0 00 I ns
t (H) Setup time ] oo 0.0 1
tss(L) D,gto LE ‘ Waveform 2 j 00 00 i ns
t.(H) Hold time 1 3.0 4.0 1
tL) | DgtolLE Waveform 2 |29 4.0 I ns
t.(H) Setup time 45 5.0
fL) | sABwcCP Waveform 2 I 45 50 I ons
| |
(H) | Hold time T oo 0.0 1
!thh(L) SA/B to CP Waveform 2 1 oo 0.0 I s
1,(H) | Clock pulse width, I 4s 55 1
£,(L) | HighorLow Waveform 1 1 45 50 P "
Latch Enable pulse width,
t,(H) High P Waveform 1 : 45 5.0 : ns
1 i
1 1
Ds ,PE o
Sa’B ty(H) thH) t,(L) )
a, Vu Vu CP,LE Vi FetyH) »*RVm Vu
Waveform 1. Propagation Delay, Clock Input To Output, Waveform 2. Data and Select Setup and
Clock Pulse Width, and Maximum Clock Frequency Hold Times
NOTE: For allwaveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

January 8,
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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 parallel latches

Extra data width for wide address/
data paths or busses carrying
parity

High impedance NPN base input
structure minimizes bus loading
I, is 20pA vs 10001A for AM29841
series

Buifered 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

48mA 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. Theflip-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 whenthe Output

FAST 74F841/842/843/844/

845/846

Bus Intferface 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 Vg = 5VE10%; T, =0°C 10 +70°C

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 74F(U.L) | LOADVALUE
HIGH/LOW HIGH/LOW
D, Data inputs 1.0/0.033 20pA/20pA

LE Latch Enable input 1.0/0.033 20{LA/20pA
OE, OF, | Output Enable input (active-Low) 1.0/0.033 20pA/20pA
‘MR Master Reset input (active-Low) 1.0/0.033 20pA/20pA
PRE Preset input (active-Low) 1.0/0.033 20pA/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. WhenOE 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 addition to 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, datacan be
entered into the latch. When PRE is Low,

177

the outputs are High, if OE is Low. PRE
overrides MR.

The'F844 is the inverted output version of
'F843.

The 'F845 consists of eight D-type fatches
with 3-state outputs.In addition to the LE,
OE, MR and PRE pins, the 'F845 has two
additional OE pins making a total of three
Output Enables (OE,, OE,, OE,) pms
The multiple Output gnables (JE
OEZ) allow multiuser control of the lnter—
face, e.g., CS, DMA, and RD/WR,
The'F846 is the inverted output version of
'F845.



Philips Components-Signetics FAST Products Product Specification

Bus Interface Latches FAST 74F841/842/843/844/845/846

AC WAVEFORMS
D
n
a
n
Wavelorm 1. Propagation Delay, Non-inverting Path Waveform 2. Propagation Delay, inverting Path

PRE, "u\-c—l,,(L) ¥
MR

r—————

L L m

™S, Vv ——— —

-
’l\
c

s

a a LE\\ v l
N \___/_
o‘a \—--———-—---—-J

Waveform 4. Data Setup And Hold Times

Waveform 3. Master Reset and Preset Pulse Width, Master Reset and
Presst to Output Delay and Master Reset and Preset to Latch Enable
Recovery Time B

3
n

Waveform 5. 3-State Output Enable Time To High Level And Output Waveform 6. 3-State Output Enable Time To Low Level And Output
Disable Time From High Leve! Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Veo
T L J
v 90% 3} tw s MR
R NEGATIVE
: ' ouT PuLSE \ 10% w%Vu
ov
_l_ — I'_"m. ()] —‘l l’_lnu @)
Test Circuit For 3-State Outputs _ A e v i 9 "
SWITCH POSITION sosmve |/, * ™
PULSE " u
TEST SWITCH % -
7 f ty ml ov
t closed
PLz V.,=15V
oz closed M
: Input Pulse Definition
All other open
DEFINITIONS
R, = Loadesistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate twol Yren | YR
see AC CHARACTERISTICS for value. F a0V vh s0ome| 2.5 Py
Ry = Termination resistance should be equalto Z . ;- of ) z ns| &.ons | .ons

pulse generators.
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Document No. 853-0088 F 74 F -I é 4
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
- High Impedance NPN base inputs - ORDERING INFORMATION
for reduced loadling (20p.A in High COMMERCIAL RANGE

and Low state)

Stores 16-Bit-Wide data inputs,
multiplexed 8-Bit outputs

PACKAGES

Vcc =5V+10%; TA =0°Cto +70°C

28-Pin Plastic DIP

N74F1604N '

28-Pin Plastic SOL

N74F1604D

Propagation delay 7.0ns typical
Power supply current 70maA typical

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

. : 74F(U.L) LOADVALUE

DESCRIPTION PINS DESCRIPTION HIGHLOW | HIGH/LOW
A.B Data inputs 1.0/.033 20pA/20pA

The 74F1604 is a Dual Octal Transparent LS P
Latch. Organized as 8-bit A and B SELECT A/B | Select input 1.0/.033 20pA/20pA
latches, the latch outputs are connected E Latch Enable input (Active Low) 1.0/.033 20pA/20pA
by pairs to eight 2-input multiplexers. A Q.-a 12 outout 50/33 1.0mA/20mA
Select (SELECT A/B) input determines- 0 7 Data outputs

NOTE:

whether the A or B latch contents are One {1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

‘multiplexed to the eight outputs. Data
from the B inputs are selected when
SELECT A/B is Low: data from the A
inputs are selected when SELECT A/Bis
" High. Data enters the latch on the falling

edge of the Latch Enable (LE) input. The
Latch remains transparent to the data
inputs while LE is Low, and stores the

datathat is present one setup time before
the Low-to-High Latch Enable transition

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
E E;] 28] Ve 2_ta2
SELECT A/B| 2 l27] A I Nes
& [ E‘B‘ 3485678 91027262540322120 5_ w2 | 21 15
Bo E E] * ‘ll1311ll1!llllll"llllilslll||‘711 :_—‘Fl >
M E E Bs ' Z 13
& [ (23] % 1—d e ] .
% (4] : Zl Bg 2 ] seLect A %___
B2 [ 1] & - 1
4 [ 70] &; 0401050;0,0;0,0, 2 N
B‘ E E 07 ||5 ||!|II |I| ||§ ||7 |Il III Z:
% [i] 18] 0 2| -
%2 [i2] [17) o 2 I
& [16] o .
GND [i3] [15] 0o Veg=Pin2s x| 1
GND = Pin 14
TOP VIEW
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Document No.

ECN No.

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 muitiplexing
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'F1760has acommon pair of
Select (SEL,, SEL,) inputs to select be-

tween channels and a common Output
Enable (OE) pin to control the 3-State
outputs.

FAST 74F1760

4-Way Latched Address

Multiplexer

TYPE TYPICAL PRPAGATION | TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

741760 55ns 55 mA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 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 |
AsAg Address Inputs 1.0/1.0 20 pA/0.6 mA
BO-B9 Address Inputs 1.0/1.0 20 pA/0.6 mA
CyCy Address Inputs 1.0/1.0 20 pA/0.6 mA
DO-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 1.011.0 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 pA/0.6 mA
OE Output Enable input 1.0/1.0 20 pA/0.6 mA
Q,Qq 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.
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4-Way Latched Address Multiplexer FAST 74F1760

PIN CONFIGURATION

4 [1] 64] A,
A E 53] ag
By E 61] a,
L] E Ej A3
8, E i"? Gp 9, Uy O3 O, GND GND GND GND Og Qg O, Qg Qg GND GND QF
@ ol 151 F A F s e
8, E 57| Ay BNDE 4__3]5[[1
By E 56| eno GNOE Elsno
% E 55) 06 AOE ElALED
8, E ;_4_] 0, Ay [eq] El 0,
o [12] 53 o, ayfes| | [55] 06
% E El % A3E ) 38[0,
alg E 51] o, aqfer El%
Vee E 50| 6ND s [ea E og

Vee |16 49| eNnD Al O 35'04
Yee |I7 48] g 4y 2 34|°3
Co |18 47 LPS Ag |3 33 [P

<, ||9 46] g, agfa ED'
C, Izo 45] 0g ALEAE E‘DO
Cy IZI 44} 0g Bo |6 E“(C
C4 |22 43| GND by |7 29|C,
[ dw 5[] ]

ol ] 2 02 02 ) ) 0 2 3 5 2 3

c |27 38| o
9 9
By D5 Bg By By By ALR Voo Voo YeeCo C1 G2 G €4 5 C6

TOP VIEW
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4-Way Latched Address Multiplexer FAST 74F1760
PIN DESCRIPTION
PINS
SYMBOL TYPE NAME AND FUNCTION
DIP | PLCC

AgAg 57124 63'38' Inputs | Address inputs

B,Bg 413 | 6-15 | Inputs | Address inputs

CoCq 18-27 | 20-29 | Inputs | Address inputs

D, 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 BO-Bg

ALEc 28 30 Input | Address Latch Enable for CO-C9

ALED 39 41 Input | Address Latch Enable for D‘O-D9

SEL, 40 42 Input | Select input ‘

SEL, 41 43 Input | Select input

OE 42 44 Input | Output Enable input
Q-Q, g:’;{; 4576:10 Outputs | Address outputs

BLOCK DIAGRAM

_ 1 MULTIPLEXER | Q, -

August 23, 1989
182
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4-Way Latched Address Multiplexer FAST 74F1760
FUNCTION TABLE
A-Ag |ALE, | BBy | ALEg | C,-C, | ALE, | DDy | ALE, | SEL, | SEL, |Q,Qq | O COMMENTS

XX XX XX XX XX XX XX XX XX XX Hi-Z | High Outputs 3-stated

a5a l XX | XX | XX | XX | XX | XX | xx | XX | xx | xx | A-inputs latched into latch A

aja, | Note | XX XX XX XX XX XX Low | Low | agay | Low ay-a, appear on Y ,-Yq outputs

XX | XX | bybg | 4 | XX | XX | XX | Xx | xx | xx | xx | xx | Binputslatchedintolatch B
XX | XX | bybg | Note | XX | XX | XX | XX | High | Low | byby | Low | bybg appearon Y,-Yg outputs

XX | Xx | xx | xx e, | 4 | xx | xx | xx | xx | xx | xx | Crinputslatchedintolatch C
XX | XX | XX | XX |cyc, | Note | XX | XX | Low | High | cc, | Low | CqCqappearon Y Yo outputs

XX XX XX XX XX XX do'dg L XX XX XX XX D»inpuls latched into latch A
XX | XX | XX | XX | XX | XX | dydg | Note | High | High | d-dy | Low | dgdgappearon 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 ALEn.

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 o - 0510470 v
Vin Input voltage ) -05t0+7.0 \
Iin Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5to +VCG \%
lout Current applied to output in Low output state 500 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

VCC Supply voltage 4.5 50 55 \
Viy High-level input voltage 2.0

VIL Low-level input voltage 0.8 \
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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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' 5 UNIT
Min | Typ”| Max
V.. = MIN, +10%V, 25 \
! % ax lop = -15mA -
VOH High-level output voltage VlL = " . 15 A:Vcc 2.7 3.4 \
= MIN 3
H lopp = -35mA £10%Vo 24 v
VCC =MIN, | A _+.10%VcC 0.35( 050 \
V., = MAX oL = 24m o
VOL Low-level output voltage iL d +5 /aVCC 0.35| 0.50 \
V,, = MIN 2 >
H I0L2 = 60mA +10 A’VCC 0.45| 0.80 Vv
Vi Input clamp voltage Vccz MIN, i =l -0.73) -1.2 \
II Input current at maximum input voltage VCC =0.0V, VI =7.0V 100 | pA
IIH High-level input current VCC = MAX, VI =27V 20 pA
IIL Low-level input current VCC = MAX, VI = 0.5V -06 | mA
los Short circuit output current® VCC = MAX -100 -225 | mA
lec Supply current (total) Voo™ MAX 55 | 75 | 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. I0H2 is the current necessary 10 guarantee a Low to High transition in a 70Q transmission line.
4, |0L2 is the current necessary to guarantee a High to Low transition in a 702 transmission line.

5. Not more than one output should be shorted at a time. 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 reflect operationat 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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4-Way Latched Address Multiplexer , FAST 74F1760

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA =0°C to +70°C
Vcc =5V Vcc =5V 10%
SYMBOL PARAMETER TEST CONDITION C, =300pF C, = 300pF UNIT
RL =70Q RL =70Q
Min Typ Max Min Max
t Propagation del
PLH pagation delay 4.0 4.5 8.0 4.0 70
tont |An+By.Cp.D, 10Q Waveform 1 40 45 8.0 40 7.0 ns
t Propagation del
PLH pagation delay Wavef 2 4.0 55 8.0 4.0 7.0
. |SEL 10Q avelorm 40 45 8.0 40 7.0 ns
oz | Output Enable time Waveform 4 20 3.0 4.0 2.0 4.0
pzL |OEto Qn Waveform 5 4.0 50 7.0 4.0 7.0 ns
oz | Output Disable time Waveform 4 2.0 3.0 40 20 40
‘bz |OEt Q, Waveform 5 20 35 55 20 55 ns
AC SETUP REQUIREMENTS
LIMITS
T, = +25°C T, =0°C to +70°C
Ooc=5v §oc =5V £10%
SYMBOL PARAMETER TEST CONDITION C, =300pF C, =300pF UNIT
RL =70Q RL =70Q
Min Typ Max Min Max
t_(H) Setup time, High or Low 20 20
S Waveform 3 : : ns
() |A,.B,.C .D, ALE 2.0 2.0
t.(H) Hold time, High or Low Wav 20 20
eform 3 ns
t(@) | A B .C D, toALE 20 20

AC WAVEFORMS

Waveform 1. Propagation Delay, Address Waveform 2.Propagation Delay, SEL, inputs to
input to output address outputs

—
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.
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Philips Components-Signetics FAST Products

Preliminary Specification

4-Way Latched Address Multiplexer

FAST 74F1760

TEST CIRCUIT AND WAVEFORMS

Vi
PULSE >
GENERATOR

Test Circuit For 3-State Outputs i
SWITCH POSITION

TEST SWITCH
oLz closed
bz closed
All other open
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for
value.

CL = Load capacitance includes jig and probe capaci-
tance; see AC CHARACTERISTICS for value.
Termination resistance should be equal to ZOUT of
| pulse generators.

90%

NEGATIVE Vu
PULSE
10%

AMP (V)

tre @)

1T

l"‘uu @)

ov

trn )

r_‘m. ty)

90% 90% AMP (V)
e | o "
10% 10%
L tw 1 ov
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate tw | Yo | YL
74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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Signetics FAST 74F1763
Intelligent DRAM Controller
(IDC)

FAST Products
Product Specification
FEATURES TYPE fuax 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 NGE
COMMERCIAL RANG
- Facilitates page mode accesses PACKAGES Vee = 5V £ 10%; T,=0°C to 70°C
. Controls 1 MBIt DRAMs 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 Signetics Intelligent Dynamic RAM | =—— ;
Controller is a 1 MBit, single-port version REQ DRAM Request Input 1.01.0 20 pA/0.6 mA
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 added to this device to take advan-
tage of technological advances in Dy- HLDROW | Row Hold Select Input 1.0/1.0 20 A/0.6 mA
namic RAMs. A Page-Mode access pin = [ ——ur
allows the user to assert BAS for the DTACK Data Transfer Ack. Output 50/80 35 mA/60 mA
ent!re access cycle rather than.the pre- | aNT Access Grant Output 50/80 35 mA/60 mA
defined four-clock-cycle pulse width used :
for normal random access cycles. In | Rcp Refresh Clock Input 1.0/1.0 20 A/0.6 mA
addition, the user has the ability to select
the RAS precharge time and Row-Ad- | RAO-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 | CAO-9 Column Address Inputs 1.0/1.0 20 A/0.6 mA
modified from previous family parts to [——
become a negative true, tri-stated output. ALE Address Latch Enable Input 1.0/1.0 20 A/0.6 mA
The options for latched or unlatched | gz Row Address Strobe Output N/A* 35 mA/60 mA
address are contained on a single device
by the addition of an Address Latch | EZRg Column Address Strobe Output N/A* 35 mA/60 mA
Enable (ALE) input. Finally, a burst re-
fresh monitor has been added to ensure | MA0-9 DRAM Address Outputs N/A* 35 mA/60 mA

complete refreshing after lengthy page- NOTE:

mode access cycles. With a maximum o o7 ) EAST Unit Load is defined as 20 uA in the HIGH state and 0.6 mA in the LOW
clock frequency of 100 MHz,the F1763is ;0

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.

November 17, 1989 187 . 853-1406-98150



Signetics FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763
BLOCK DIAGRAM
> AAS
| » CAS
PAGE ————
[
PRECHRG——————#|  pag, CAS, MUX, DTACK
HLOROW TIMING
BTACK #————
3 t
_ REFRESH
Rea ARBITRATION
ot < ] J‘
RCP ——p| BURST REFRESH MONITOR
REFRESH ADDRESS COUNTE! 3 A 4
MULTIPLEXER | i 11a0.9
DIP PIN CONFIGURATION PLCC PIN CONFIGURATION
Qg
GNT 1 — 48 [1 AES ¥ 3 %
worow [ 2 47 [J FaGE Luwm 35 olg o o
=
PRECHRG [] 3 46 [ cp Io]ﬁléEi‘%l'&fE%&%
Ras [] 4 45 [1 RCP
cas O s 44 [ Rao 6 5 4 3 2 1 44 43 42 41 40
TAck [ & 4 [ cao MAO [ 7 O 39 [] cAo
Mo O 7 2 [ rat MA1 [ 8 38 [] RA1
mva1 [ 8 41 [ cat Ma2 [ o a7 [ cAl
maz [ o 40 [1 Ra2 VA3 RA2
mas [ 10 ' 30 [ caz 010 38 1
GND [ 11 - 38 [J vee GND [] 1 35 [] CA2
GND O 12 37 [J vee GND [] 12 34 [ vce
GNo [ 13 3% t:l vee MA4 13 33 [] RAS
GND [ 14 35 [ Rraa MAS E 14 w2 h oM
mas [ 15 34 1 cas
mas [ 16 33 [ Ras MAS [] 15 a1 AAd
wmas [ 17 32 [ cas MA7 [ 46 30[] CA
Ma7 [ 18 3t [1 Ras MA8 [ 4 29 RAS
mas [ 19 ) 30 [1 cas 18 19 20 21 22 23 24 25 26 27 28
Mg [ 2 2 [1 ras g ouOogou
AE O 21 2 [T:cae 2142 2225 528
<
cas [ 2 27 [J rar 2|<omomomomo
Rag [ 2 [1 ca7
cas [ 24 25 [1 Ras
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Signetics FAST Products Product Specification

Intelligent DRAM Controller (IDC) ' FAST 74F1763

PIN DESCRIPTION

PINS
SYMBOL TYPE NAME AND FUNCTION
DIP | PLCC .
48 44 Inout Active Low Memory Access Request input, must be asserted for the entire DRAM
REQ np access cycle. REQ is sampled on the rising edge of the CP clock.
GNT 1 1 Inout Active High Grant output. When High indicates that a DRAM access (inactive
op during refresh) cycle has begun. Asserted from the rising edge of the CP clock.
PAGE 47 43 Input Active Low Page-Mode Access input. Forces the IDC to keep RAS asserted for as

long 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 RAS 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.
cP 46 42 Input | Clock input. Used by the Controller for all timing and arbitration functions.
Refresh Clock input. Divided internally by 64 to produce an internal Refresh
RCP 45 | 41 1 dnput | 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 33,31, | 31,29, | Inputs Row Address inputs.
29,27, | 27, 25,
25,23 123,21
4347, 139,37, )
39,34, { 35, 32, Column Address inputs. Propagated to the MA0-9 outputs 1 CP clock cycle after
CA0-9 13230, (30,28, INPUs | RAS s 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
BAS Outout refresh cycle regardless 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 1520 | 13-18 Output | these pins during an access cycle. Refresh counter addresses presented on these
outputs during refresh cycles.

Active Low Address Latch Enable input. A Low on this pin will cause the address

ALE 21 19 input | latches to be transparent. A High level will latch the RA0-9 & CAO-9 inputs.
Vcc 36-38 34 +5 V £ 10% Supply vcitage.
GND 11-14 } 11,12 Ground
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Product Specification

Intelligent DRAM Controller (IDC)

FAST 74F1763

FUNCTIONAL DESCRIPTION

The 74F1763 1 Megabit Intelligent
DRAM Controller (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. Foramemory access cycle
this will be indicated by GNT and RAS
outputs both being asserted and for a
refresh cycle by multiplexing refresh
address to the MA0-9 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 (CAQ-9)
address inputs are latched when ALE
inputis High. WhenALE is Low the input
addresses propagate directly to the out-
puts. When GNT and RAS are asserted
, afteraREQhas been sampledthe RAO-
9 address inputs willhave 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
(CAO-9) inputs are propagated to the

November 17, 1989

MAO0-9 outputs. CAS is always asserted
one and one-half CP clock cycles after
RAS is asserted. If the PAGE input is
High, BAS 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
REQ 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-
questorarefreshcycleforfourorthreefull
CP clock cycles from the previous nega-
tion of RAS, dependirg on the state of the
PRECHRG input. If the PRECHRG input
is Low, RAS remains High for 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 eitherimmediately or atthe end of a
running memory access cycle. Duetothe

190

possibility that page mode access cycles
may belengthy, 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:

Fast accesses 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 MAO- MA, ad-
dress outputs and provide a new column
address. This is only useful if the ALE
input is Low, enabling the userto change
addresses. This mode can be used with
DRAMs that support page or nibble mode
addressing.

Output driving characteristics:
Considering thetransmission line charac-
teristic of the DRAM arrays, the outputs of
the IDC have been designedto provide in-
cident-edge switching (in Dual-Inline-
Packaged memotry 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 74F1763 are the same as those
of the 74F765 shown in the application
note.



Signetics FAST Products Product Specification

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
VCC | Supply voltage 0.51t0 +7.0 v
Vin Input voltage 051t +7.0 A
Iin Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5t0 "'VCC v
lout Current applied to output in Low output state 120 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65to +150 °C

RECOMMENDED OPERATION CONDITIONS

LIMITS
SYMBOL PARAMETER - UNIT
Min Nom’ Max
VCC Supply voltage 45 5.0 5.5 \
Vi High-level input voltage 2.0 \
Vi Low-level input voltage ) : 0.8 \"
Ik input clamp current . } -18 mA
lon High-level output current’ B . -15 mA
loL Low-level output current’ 24 mA
Ta Operating free-air temperature range 0 70 °C
NOTE:

1. Transient currents will exceed these values in actual operation.

November 17, 1989 191



Signetics FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 7 UNIT
Min | Typ“| Max
V.~ =MN, +10%V 25 v
, S ax lop = -15mA ¢
Vou High-level output voltage VIL = 9 \ 15%Vee 27| 34 v
=MIN 3 o
IH IOHZ =-35mA 5 /"VCC 24 \
VCC =MIN, | 24mA :t10%VcC 0.35] 050 \"
Vv, = MAX oL = &M o
Voo Low-level output voltage I ) 5%Vec 0.35] 050 | V
V., =MIN 4
H I0L2 = B60mA iS%VCC 0.45] 0.80 \
VIK Input clamp voltage Vcc= MIN, II = IIK 073 -1.2 \
Il Input current at maximum input voltage Vcc =0.0V, V| = 7.0V : 100 | pA
M High-level input current Ve = MAX, VI =27V 20 HA
e Low-level input current Voo = MAX, V, = 0.5V | 06| mA
log Output current® Vee = MAX, V= 2.25V ' -100 -225 | mA
lee Supply current (total) Vo= 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 atV,, = 5V, T, = 25°C.

3. 1,,, is transient current necessary to guarantee a Low to High transition in a 70Q transmission line.

4.1,,,is transient current necessary to guarantee a High to Low transition in a 70 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 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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Intelligent DRAM Controller (IDC) . FAST 74F1763

AC ELECTRICAL CHARACTERISTICS

LIMITS
T,=25°C T,=0°Ct0 +70°C
NO | PARAMETER TEST CONDITIONS V==E’:i£0‘é§;°% Ve:z’:f_’g’o‘gg?% UNIT,
RL=70Q RL=70Q
Min Typ Max Min Max
1 CP clock period (tcp) 10 | ) 10 ns
2 CP clock 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 i 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 | 1/2tep+5| NS
10 | Propagation delay CP(T) to GNT High 8.5 1 13.5 8.5 155 | ns
11 | Propagation delay m(T)bto GNT Low 8.5 10.5 13 8.5 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 | ALE(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 MA0-9 (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 12,5 8.5 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 1tcp-2 | 1tcp+2 | 1tcp+5.5 | 1tcp-2.5 | 1tcp+7 | NS
20 | RAS({)to RAS(T) skew PAGE =1 4tcp+1.5| 41cp+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 f&g;‘):%z;tion delay REQ(T) to RAS(T) 14.5 17.5 20 14 24 ns
23 | Propagation delay CP({ )to CAS({) 6 8 10 6 1 ns
24 Fﬁgﬁ:%a;ﬁon delay PAGE(T) to RAS(T) 10 12.5 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 | 1tcp-4 | 1tcp-0.5 | 1tcp-9 ! 1cp-0.5| Ns

November 17, 1989 193



Signetics FAST Products Product Specification

Intelligent DRAM Controller (IDC) FAST 74F1763

AC ELECTRICAL CHARACTERISTICS

LIMITS

T,=25°C T,=0°C10+70°C
NO | PARAMETER TEST GONDITIONS Vai;o\/og; 0% V"E*ié’o‘é g; 0%

RL=70Q RLL=7OQ UNIT

Min Typ Max Min Max

28 MAO-9 (column addreés) to CAS(l ) skew | HLDROW =0 1/2tcp-8 | 1/2tcp-4{1/2tcp-0.5 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 1.5 6 12 ns
31 | Propagation delay CP(T) to m(i) 75 9.5 12 | 75 13 ns
32 Etracig?gation delay REQ(T) to DTACK(3- 9 12 13 9 155 | ns
33 MAO-9 (refresh address) to RAS({ ) skew 1/2tcp-5 - |1/2tcp-6.5 ns
34 | RAS({)to MAO-9 (refresh addres) skew 11cp-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(l ) skew (precharge) PRECHRG =1 3tcp-6 | 3tcp-3.5( 3tcp-1.5| 3tcp+1 | 3tep-6.5 | ns

Notet: 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 transparant mode and therefore any changes in the address inputs will be
propagated to the MAO-9 outputs. Figure 2 illustrates RAO-9 inputs propagating to the MAO-9 outputs, but later in the cycle, if ALE is still Low
when the CAQ-9 inputs are m_uﬂglexed to the MAO-9 outputs the CA0-9 inputs will be in the transparant mode.

Noted: If PAGE is High and REQ is Low, RASis automatically negated after approximately 4 CP clock cycles. If PAGE is Low and REQ is
also Low, RAS will be negated when PAGE goes High. RAS will always be negated when REQ goes High regardless oi the state of PAGE
input.
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Intelligent DRAM Controlier (IDC) FAST 74F1763

TIMING DIAGRAMS

1 —sfe13
cP
4 —»le—6
RCP / \1 j 1 /
. 5

Figure 1: Clock cycle Timing
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DTACK 3-State 32
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Figure 2: Memory access cycle timing

Note 5: If the RA0-9 & 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 6: MAO-9 outputs wilt contain the present row address on the RA0-RAS 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: RA0O-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 & CAOQ-9 if in the transparant mode do not propagate to the MAO-9 outputs during a refresh cycle.

Note 11: MAO-9 outputs will contain the present row address on the RAO-RA9 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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Figure 4: Memory access cycle timing folloWing a refresh cycle

Note 12: If the RA0-9.& CA0-9 address inputs are not latched,RA0-9 inputs should remain valid until row address hold time is met and CA0-
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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Intelligent DRAM Controller (IDC) FAST 74F1763
PU
1,7,9,10
33.34 Mhz. CP  F160A
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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 32bit words read to or written from cache in only 7 clock cycles).

November 17, 1989

198




Signetics FAST 74F1764/1765

FAST Products - 74F1764-1/1765-1
| Megabit DRAM Dual-Ported

Controller
FEATURES Product Specification
powtwereomomene | e | mmongy | e
RAM 74F1764/1765 150MHz 150mA
« Performs arbltration, signal timing, 74F1764-1/1765-1 150MHz 125mA
address multiplexing and refresh ;

10 address output pins allow direct

control of up to 1Mbit dynamic ORDERING INFORMATION

COMMERCIAL RANGE
RAMs PACKAGES V... = 5V+10%; T, = 0°C to +70°C
- External address multiplexing i ] cc A
anables 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
« Separate refresh clock allows
adjustable refresh timing INPUT AND OUTPUT LOADING AND FAN-QUT TQE(tEL) A VALTE
« 74F1764/F1764-1 have on-chip 20-bit PINS DESCRIPTION wehrow! HewLow
address input latch - -
« Allows control of dynamic RAMS RA;- RAg Row address inputs 1.0/1.0 | 20uA0.6mA
with row access times down to 40ns CA, - CA Column address inputs 1.0/1.0 20pA/0.6mA
» 74F1764/F1765 output drivers —— - -
designed for Incldent wave switch- | REQ,. REQ, Memory access request inputs | 1.0/1.0 | 20uA/0.6mA
Ing CcP Clock input 1.0/1.0 20UA/0.6mA
« 74F1764-1/F1765-1 output drivers -
deslgned for first reflected wave RCP Refresh clock input 1.0/1.0 | 20pA0.6mA
switching [ Fr7eanTes 75040 | 15.0mA/24mA
SEL,, SEL, Select outputs
'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
DESCRIPTION F1764/1765 750/40 | 15.0mA/24mA
The 74F1764/1765 DRAM Dual-ported [ MAg - MAg py— Memory address outputs
Controller is a high speed synchronous . i 1000/13.3 | 20.0mA/8mA
dual-port arbite.r and timing genergtor that 'F1764/1765 750/40 | 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.
N e . ‘F1764/1765 . 750/40 15.0mA/24mA
'!hg device perform.s ar'brtranon, signal "AS Row address strobe output
timing, address multiplexing, and refresh ‘F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
address generation, replacing up to 25
discrete devices. ‘F1764/1765 750/40 15.0mA/24mA
WG Write gate output
'F1764-1/1765-1 1000/13.3 | 20.0mA/8mA
74F1764 vs 74F1765 |
The 74F1764 though functionally and pinto [  CASEN PR Colurnn adoss o |eomAmnd
e oughtunctionally and pinto ’ ] 1| strobe enable output
pin compatible with the 74F1765 differs F1764-11765-1 1000113.3 | 20.0mA/8mA
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 Iziz:lanster acknowledga
tems that have unlatched or multiplexed 'F1764-1/1765-1 1000/13.3 | 20.0mA/8BmA
address and data bus. NOTE:

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

JUne 26, 1989 853-1311-
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Signetics FAST Products Product Specification

. ) FAST 74F1764, 74F1765,
1 Megabit DRAM Dual-Ported Controllers 7AF1764-1. 7AF1765-1

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ” | Max
+10%V, 25 \Y
Vo 7aF17es | vee=MM i =-15mA 5%V " 27 v
. 7aF1765 | Vi = MAX, =%Vec .
Voo | High-level output voltage |- Vig =MIN lopa =-35mA 5%V | 24 v
V.~ = MIN, .
v 74F1764-1 VCC— MAX. L 20mA 0%V | 24 | 27 v
o 74F1765-1 | Vi - MIN OH 5%V | 26 | 30 v
- . V. =MIN 0%V 0.35 {0.50 v
Vou | 7afiTea |00 gy | loRemA 5%V 035 [050 | V
74F1765 VIL ~ MIN' f(o]e] - :
Voo . H= oLz =60mA 5%V o 045 (080 | V
Low-level output voltage
v I . ) Voo =M, L —8mA #10%V o 0.30 | 0.50 \
=8m.
o 74F1764-1 | v -MAX, | O 5%V 030 [050 | Vv
- .| 74F1765-1 Vo = MIN 5
ngs : H foLa =75mA 5%V 21 |25 |V
-_—
Vik Input clamp voltage Veg =MIN, I = -0.73 | -1.2 \Y
|| Input current at maximum input voltage VCC =0.0V, VI = 7.0V 100 HA
In High-level input current Vg =MAX, V| =27V 20 MA
n Low-level input current Voo =MAX, V, = 0.5V 06 | mA
74F1764
V... =MAX -100 -225 | mA
- Short-circuit 74F1765 cc
0s output current 74F1764-1
= -6 100 | -150 A
7aFi7es-1 | Voo TMAX 0 "o
ICCH 74F1764 150 | 200 mA
74F1765 }
| 'CCL 165 | 210 mA
ce Supply current 0 Vg =MAX
(total) CCH | 74F1764-1 120 | 165 | mA
74F1765-1 '
lecL « 125 | 170 | 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 Voo = 5V, TA =25°C.
3. Refer to Appendix A.
4. Refer to Appendix A.
5.

Not more than one output should be shorted ata 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, 'os tests should be performed last.

May 11, 1989 '+ 200



Signetics

FAST 74F1766

Document No. 853-
ECNNo Burst Mode DRAM
Date of issue June 4, 1990
Status Product Specification ConTrO”er (BMDC)
FAST Products
i TYPICAL SUPPLY CURRENT
FEATURES TYPE TYPICAL fax {ToTAL)
- Allows burst-mode access for 74F1768 150MHz 200mA
gystems using Nibble/Page/Static
column mode DRAM
$ ORDERING INFORMATION
« Complete control of DRAM access, COMMERCIALRANGE W
acknowledge, refresh and address PACKAGES Voo = 5VE10%; T, = 0°C o +70°C
multiplexing functions . . cc
48-Pin Plastic DIP N74F1766N
- True RAS interleaving for minimum P PL
refresh and RAS precharge over- 44-Pin PLCC N74F1766A
:es::\ch bitration & ced INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
. ronous arbltration to sp. - 7aF(U.L) | LOADVALUE
up accesses PINS DESCRIPTION HIGHLOW! HiGH/LOW
+ Selectable Precharge and Acknowl- .
odge times Eo’Ao, 61’A1. .
TAS Enable inputs 1010 | 201tA/0.6mA
« Selectable Row address hold times T 812 . Bsiz
2'°100, V3>
+ Supports CAS before RAS refresh : :
- Allows control of dynamic RAMs PRECHRG RAS Precharge Select Input 1.0/10 | 20pA/0.6mA
with row access times down to 30ns | Rgg Memory access request input 1.0/10 | 20pA0.6mA
: 3::’:";\:&':{:;“'9"“ for Incident |, Clock input 1010 | 20pA0.6mA
RCP Refresh clock input 1.0/1.0 20pA/0.6mA
B, B, Bank select inputs 1.011.0 204A/0.6mA
DESCRIPTION __ )
The Signetics Burst Mode DRAM Control- |— M8 Reset input 10710 | 20nA06mA
ler (BMDC) is a high performance memory REQ Burst request input 1.01.0 20pLA/0.6mA
timing generator designed to support Page, )
Nibble or Static Column modes of operation ACKSEL Acknowledge select input 1010 20pA/0.6mA
in addition to the normal DRAM access HLDROW Row address hold select input 1.0/1.0 20pA/0.6mA
cycles. It performs memory access/refresh| sz=¢ . 1.0/1.0 OLA/D.EMA
arbitration, refresh and memory access PAGE Page mode select input — 204A/0.6m
timing, RAS interleaving, CAS byte deccd-|  CMODE CTAS mode select input 1.0/1.0 20QA/0.6mA
ing and controls up to four banks of DRAM. CWIDTH CAS width select input 1.0/1.0 20pA/0.6mA
;I;‘he BMD.C generates I?RAh(/jldtiming aﬁfi ACR Acknowledge output 750/40 | 3.0mA/24mA
us requires a companion address multi-
plexer like the 74F1762 Memory Address| MUX Address Multiplexer output 150/40 | 15.0mA/24mA
Muttiplexer for row and column address| mzg
generation. This provides the flexibility of 03 Row address strobe outputs 750740 | 15.0mA/24mA
using the controller with any size of DRAM|  &as Column address strobe outputs | 750/40 | 15.0mA/24mA
array by simply using an appropriate ad- 0033

dress multiplexer. For example when used N
with the 74F1762, it can control 4Mbit
DRAMs.

1 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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Signetics FAST Products Product Specification

Burst Mode DRAM Controller BMDC) FAST 74F1766
DIP PIN CONFIGURATION PLCC PIN CONFIGURATION
en [J] ] FRS, -2z 92 ~ & &
e [7] [a7) TAB ) w o e o
o e e EERREz53EEB
5, [4 [45] €5, @@E@@@@E@@
Coho [3] 4| EXS gy TAS o2 40
T,y [5] RS | mOS E
T,sizg E a2] TAB 4 02
&y, 3] o o, TES oy [AE
cmooe (7] (0] CAS , TAS g9 E
Vo (7] % TK8 45 moE
Voo ' 1] 3] aND —
Ve [ 7 oo MR
Ve [3] 35) GND cp IZ
rep - i3] 35] GND BOE
PRECHRG  [15] GND 8 E
RES [ie] 53] AS, = !
CWIDTH  [17] TAS 5 i AOE
FAGE [iB] 31] €K%, Cqy/Aq [:
BREC  [13] x5,
oo 5l o, DO D EERE
AckseL  [1] [25] FAS, NN B 888 ¢ 8EIIBIS
%[ ) Ry EN§g>>3%§§g|g
Mux [z [26] €A5,, [ o © 'é‘ o
e [ B TOP VIEW
‘ TOP IEW
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Signetics 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 controller 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. REQ is sampled on the rising edge of the CP clock.
B,B, 34 3,4 Input | RAS Bank Select inputs.See Tablet for decoding information.
BREQ 19 17 Input | Active Low Burst Request input. If active during an access cycle, the controller auto-

matically toggles AS outputs for burst access. The duration of the CAS outputs
are controlled by the AWIDTH and PAGE E 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 GAS

HLDROW | 20 18 Input |Row Address Hold input. A Low will program the Controller to assert MUX oﬁtput 12
CP clock cycles after RAS,, is asserted. When High MUX output will be asserted at
the time of assertion of R §

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 CAS, outputs are enabled directly by the C
Buts Whe.F lgh CAS, outputs are ena )&)Ied by decoding the A , and SIZ
uts (see Tabi
COIAO 5 5 Input CASxo enable input. As selected by the CMODE input. "X" indicates Banks 0-3.
'61/A1 6 6 Input  |CASy, enable input. As selected by the CMODE input. "X" indicates Banks 0-3.
62/3120 7 7 Input CAsxz anable input. As selected by the CMODE input. "X" indicates Banks 0-3.
03’3'21 8 8 Input  |CAS,, enable input. As selected by the CMODE input. "X" indicates Banks 0-3.
RAS, , 4843, | 44.39, Output |Active Low Row Address Strobe outputs. Asserted as dictated by the B, | inputs.
33,28 | 31,26 (see Table 1 for decoding information)
CWIDTH | 17 15 | Input pulse Width select input. This input selects the ‘initial CAS. pulse width in the

bursf(mode When Low the initial CAS, pulse is selected equal 163 CP clock cycles
and when High it's selected equal to z)bP 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.

47-44, | 43-40, | Output |Active Low Column Address Strobe outputs. Asserted when enabled by the CAS

00-33 42-39, | 38-35, enable inputs (Table 2) and RAS bank circuitry.
32-29, | 30-27,
2724 | 25-22

PAGE 18 16 Input PAGE mode select input. Controls CAS pulse width after the initial TAS, pulse in
the burst mode. When this input is Low ﬁ\e CAS, pulse is selected equal)io 2CP
cycles and when High it's selected equal to 1 CFg(cycle. This is ignored in the non-
burst mode.

MR 1 1 Input . |Active Low Master Reset input. The first Low to High transition on the CP clock after
RESET is Low wili reset the controller. After reset, the 74F1766 remains in test
mode until the first rising edge of CP clock.

Vee 10-13 | 10,11 " |Power

GND 34-38 | 32-34 Ground

June 04,1990
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Signetics FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC)

FAST 74F1766

ARCHITECTURE

The 74F 1766 Burst Mode DRAM control-
ler is a synchronous device, with alf signal
generation being a function of the input
clock (CP).

The 'F1766 Block Diagram (Figure 1)
shows the overall architecture of_the
device. The refresh generator uses CAS
before RAS refresh and produces refresh
requests based uponthe frequency of the
refresh clock (RCP). A memory refresh
request is generated for all four banks
evary 64 cycles of the RCP clock. This
request is arbitrated individually for all
banks withit's corresponding memory ac-
cess request made through the REQ
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 cycie 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_enabled during the
access cycle. Each RAS, 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 S precharge be-
tween access cycles. The S pre-
charge time can be selected by the
PRECHRG input to be equalto either 3 or

BLOCK DIAGRAM
REFRESH
RCP —» GENERATOR
cp
- 3
PRECHRG 1
B -
RAS RS
~—1*| ARBITER | M Generator | RASO
AN
|
Ll |
RAS "AGT
- ARBITER | 1% GeneraToR | RAST
! |
REQ —»
81 ——»| DECODER }H— —
B0 > +-o T RAS ===
- ARBITER | [ GeneraTorR | RASZ
4
MR — ]
Lo - RAS —
—+ ARBITER | 18 ceneraton | AASS
N
BREQ
g TIMING
o GENERATOR | 5 mux
ACK =
PAGE EA
CMODE CAS00-03
>
[ | » CAS1013
cuat o
ot GENERATOR |———————% CAS20-3
l——— & CAS30-
Carsizy ) N
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. f BREQ input is asserted during a
memory access cycle the controlier will
automatically toggle CASX 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’%lock moves are made
into and out of memory for cache trans-
fers. The CAS, outputs may be gated by
the byte select inputs (C,, ) or by adecod-
ing function generated bythe A /A /SIZ./
SiZ, using the CMODE input. Each RAS
output has an associated set of CAS
outputs for that bank, for example RAS
uses CAS,, ., outputs. This allows simul-
taneous refresh of RAS banks while
another bank is being accessed by the
processor.

The ACKSEL input allows the assertion of
Acknowledge (ACK) output to be either

EASX

when is asserted or 2 CP clock
cycles after that. ACK stays asserted in
the burst mode until REQ is negated. The
HLDROW 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
oftset by ten, thus forcing ten refresh
cycles before allowing any memory ac-
cesscycles. The REQinputis sampled on
the rising edge of the CP clock. If no
refresh request is being serviced, one of
the RAS, outputs (depending onthe B, ,
inputs) will be asserted immediate?'x.
Depending on the state of the HLDROW
input, the MUX output will be driven High
either at the assertion of S, or one-
half CP cycle after that. One &p cycle
after the assertion of RASX. the CASX
outputs enabled either by the C,, ,, inputs
or the decoded function of A%&/&Z/
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
thisJ(etermineswhatwilltakeplaceonthe
CAS, outputs after their initial assertion.
#f BREQ is High, the BAS,, MUX and
CAS, outputs will remain in¥heir present
state until the negation of REQ, at which
time all o signals are negated. Nega-
tion of REQ is asynchronous to the CP
clock cycle and therefore is not sampled



Signetics FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC)

FAST 74F1766

by the clock. Ifthe BREQ is Low at the as-
sertion of CAS,, the RAS, and MUX
outputs will stay in their exisf}(ng state but
the CASX outputs after staying Low for 2
CP cycles will alternately be negated and
asserted for one CP clock cycle it PAGE
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,
atwhich time the RASX, MUX, CASX and
ACK outputs will be nagated.

As mentioned before, the controller guar-
antees a RAS precharge on all the RAS,
outputs to be either 3 or 4 CP clock cycles
as selected by the PRECHRG input. This
precharge _function is independent
among the HASX outputs, which means
that, by connecting the appropriate low-
order address lines from the processor to
the B, , inputs, sequential accesses, a
common occurance with microproces-
sors, will result in no precharge overhead.

The refresh function is also independent

between tlﬂ'_TS'x outputs, which means
that three RAS, outputs can be perform-
ing a CAS before RAS refresh, while the
fourth is in the precharge mode or is being
accessed, thus reducing the overall re-
fresh overhead.

Output driving Characteristics
Consideringthetransmission line charac-
teristics of the DRAM arrays, the outputs
of the DRAM controller have been de-
signed to 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 74F1766 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
internalflip-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
modae, bank refresh counters (that keep
track of missed refreshes) are clocked by
aHighto Lowtransitiononthe C_ . 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 are gated on to RAS, ouatputs by
the C_ , inputs. So whenaver 5 are
Low, ﬁi? outputs are disabled ?bulled
High). If the contents of the main refresh
counter and the individual bank counters
are equal, the corresponding RAS output
willbe High, if not equal the correspond-
ing RAS 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, |RAS,

ool of 1 1] 1

o (1] 1] of 1 1

1o of 1 0| 1

1]1] of 1 11 0

TABLE 1: BANK SELECT DECODE

CMODE OPERATION | CySiZ,|C/s1z, | T/A,|CyA, |CAS,, |CAS,,|CAS,, [CAS,,

1 0 0 ol of o [o 0 0
1 LONG WORD 0 0 ol 1t {0 [o 0 1
1 0 0 1| 0] o |o 1 1
1 0 0 1] 1] o0 |1 1 1
1 0 1 o 0| 1 1 1 0
1 BYTE 0 1 o 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 o of 1 1 0 0
1 WORD 1 0 o | 1 1 0 0 1
1 1 0 1| o] o |o 1 1
1 1 0 1t 1] o0 |1 1 1
1 1 1 o o 1 0 0 0
1 THREE BYTES 1 1 o| 1| o |o 0 1
1 1 1 11 0] o0 |0 1 1
1 1 1 11| 0 |1 1 1

TABLE 2: BYTE SELECT DECODE

200-5
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Signetics FAST Products ' Product Specification

Burst Mode DRAM Controller (BMDC) ‘ FAST 74F1766

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

" Vin Input voitage : . -0.510 +7.0 \
[ 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 500 » mA
Ta Operating free-air temperature range Oto +70 °C .
Tsta Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

R ) . LIMITS :
SYMBOL " PARAMETER UNIT
) . . Min Nom Max
Vcc Supply voltage 45 50 5.5
Vi High-level input voltage 20 v
Vi Low-level input voltage [eX:} \
1y Input clamp current -18 mA
. All pins except ACK -15 mA
lou High-level output current
ACK output -3 mA
loL Low-level output current . 24 mA
Ta Operating free-air temperature range . 0 70 °C

200-6
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Burst Mode DRAM Controller (BMDC) FAST 74F1766

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
+10%V, 25 3.2 A
Vou Al pins Vec =MIN. | 1, =-15mA ce
except ACK V)L = MAX, 5%V 27 | 34 v
VOH23 High-level output voltage Vi = MIN 10H23=-35mA 5%V, 2.4 \Y
VCC = MIN, :t1O%VOC 2.4 \'
Vou ACK V) = MAX, loy=MAX
V|H = MIN tS%Vcc 2.7 3.3 \
- +10%V, 0.35 | 0.50 "
VoL Voc =MIN. 1y =24ma ~¢cC
All pins Vi = MAX, 5%V 0.35 | 050 | V
Voro excopt ACK |V =MIN loLp =60mA 5%V o0 045 (080 | V
Low-level output voltage
Voo =MIN, 0%V 035 {050 | V
Vo ACK Vi = MAX, oL =MAX
Viy =MIN 5%V 035 [050 | V
Vi Input clamp voltage Vee = MIN, 1 = I 07312 | Vv
L Input current at maximum input voltage Ve =00V, V=70V 100 HA
hu High-level input current Voo =MAX, V, =27V 20 HA
n Low-level input current Ve =MAX, V, = 0.5V " 06 | mA
1 Off-state output current, B _ :
OZH High level voltage applied Voo =MAX. V, = 2.7V S0 | pA
'OZL Off-state output current, Veo =MAX, V_ = 0.5V -50 HA
Low level voltage applied
|4 Short-circuit Vo =MAX All pins except ACK -100 225 | mA
oS
output current ACK output 60 -150 | mA
lee Supply current IC(:H ) VCC =MAX 185 | 240 mA
{total) lect 200 | 260 | mA
NOTES:

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

Alf typical values are at vcc =5V, TA =25°C.

128 | L"’ are transient currents necessary to guarantee a Low 1o High & a High to Low transition in a 30 OHM transmission line respectively. Refer to Application
note numger AN218 for turther explanation.

Not more than one output should be shorted ata time. For testing lgg: the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intemal heating and more accurately refiect 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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Signetics FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766
AC ELECTRICAL CHARACTERISTICS
LIMITS
Ty=25°C . |TamorCtosTo
NO | PARAMETER TEST CONDITIONS V°°g:f$é§;° ° V“’&*Lfé’o\ééé“’ UNIT
RL=70Q BL=70Q
Min Typ Max Min Max
1 CP dock period (tcp) 10 10 ) ns
2 CP clock low time 4 4 ns
3 CP clock high time 6 6 ns
4 RCP clock period 100 100 ns
5 RCP clock low time 10 10 ns
(] RCP clock high time 10 10 ns
7 | Setup time REQ({) to CP(T) 25 4 ns
8 | Setuptime 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 REQ(T) to RAS(T) 4 9 12 3 13 | ns
12 | Propagation delay CP(T) to MUX(T) HLDROW = 1 3 8 10 3 11 | ns
13 | Propagation delay CP({) to MUX(T) HLDROW = 0 2 55 75 2 85 |ns
14 Propagation delay REQ(T) to MUX({) 4 85 10.5 4 115 |ns
15 | Propagation delay CP(T) to CAS(!) 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 CAS(T) BREG -0 3 8 10 3 11 .|ns
18 | Propagation delay CP(T) to CAS({) BREQ =0 3 9 11 3 12 | ns
19 | Propagation delay REQ(!) to ACK(3- 2 5 7 2 8 ns
state to High)

20 | Propagation delay CP(T) to ACK({) ACKSEL = 1 3 75 9.5 3 10 |ns
21 | Propagation delay CP(T) to ACK({) ACKSEL = 0 3 75 9.5 3 10 | ns
22 ;ros?asg':gc;n delay REQ(T) to ACK( Low 2 5 7 2 75 |ns
23 | Propagation delay CP(T) to TAS() * REFRESH CYCLE 4 95 12 4 13 |ns
24 | Propagation delay CP(T) to RAS({) * REFRESH CYCLE 3 75 9.5 3 10 |ns
25 | Propagation delay CP(1) to TAS(T)* REFRESH CYCLE 4 95 12 4 14 | ns
26 | Propagation delay CP(1) to RAS(T) * REFRESH CYCLE 4 e n 3 13 |ns
27 | Propagation delay RAS(!) to CAS(!) ep-1 | 1tep+1 | 1tep+2.5 | 1tcp-1 | 11cp+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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Signetics FAST Products Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766

AC ELECTRICAL CHARACTERISTICS

LIMITS
T,=25°C T,=0°C10+70°C
V_=+5.0V +10% V_ =+5.0V+10%
NO | PARAMETER e “C300pF |7
TEST CONDITIONS C, =300pF C,=300pF
RL=70Q ~ RL=700
Min Typ Max Min Max
28 | Propagation delay RAS({) to MUX(T) "HLDROW = 1 A 0.5 2 15 25 |ns
29 | Propagation delay RAS({) to MUX(T) HLDROW =0 1/2tcp-3.51/2tcp-1.5| 1/21cp | 1/21cp-1.5 h/2tcp+2.§ ns
30 | Propagation delay MUX(T) to TAS({) HLDROW = 1 1tcp-1.5 | 1tep+0.5 | 1tcp+2 | 1tcp-2.5 |1tcp+2.5| ns
31 | Propagation delay MUX(T) to TAS({) "HLDROW =0 1/2tcp+0.5 1/2tcp+2 (1/2tcp+4.5 |1/2tcp-0.5 [ 1/2tcp+5| ns

June 04,1990 200-9




Signetics FAST Products

Product Specification

Burst Mode DRAM Controller (BMDC)

FAST 74F1766

cP \  \ /" \ /T \ F \ 1 \ / \I( /
8 | o
Bo B, — _u
—] 7
REQ —\ ”/‘
10 putt— aine
RAS .5 N\ 4 f
13 gt o
et — 30| -3 :
=l |12 fa— 14
MUX
—{ 28 [ 31 [—
teatll— 29
— — 15 leg— 17 ja— - 13'4— .,
CAS o3 \\ \ ¥
rg—27
. - 19 ,-4— {20 s 21 22
ACK 3-State A X P 3-stata
‘:fjd—

ACK 3-State }

2l

BREQ /
Waveform 1: Burst mode access timing
TN _f 2 S
8 |e—
Bo B, ) —H4
- 7 la—
- —
RE \| W,
110 —i1—
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—] 12 pe— —714
MUX
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L‘——27 o
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Waveform 2: Non-Burst mode access timing
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Signetics FAST Proaucts

Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766
cp / 4 \__ / \ AN \ / \__

Bl T\
REQ ———\ /_.__.
RASO \ /
MUX / / \

CAS o \ /
%_1 — 24\[4— ]

—> 25F

— — 24
RAS 4

Waveform 3: Refresh cycie timing during RAS, access
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Signetics FAST Products Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766

—r 24 —1 26
RAS

TETF ¢

e — 2
RAS ,

— : — 24
RAS 5 -

—t 23
CAS y4 .

Waveform 4: Refresh cycle timing when memory is not being accessed
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Signetics FAST Products Product Specification

Burst Mode DRAM Controller (BMDC) FAST 74F1766

TEST CIRCUIT AND WAVEFORMS

el tw { e AMPW)
Vec NEGATIVE v v
[} [}
T PuLse 10% 10% o
Vin Your R, — "_‘m(‘,) _.‘ F— trnlt)
PULSE
GENERATOR 0 p.u.r — |>— trlt) bttt
c, AMP (V)
Ry 90% 0%
I % I m"‘ Vu Vu
= = = = - 10% y, , ' ] K. 10% o
VM =15V
TestCircuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS
R, = Load resistor; see AC CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
CL Load capacitance includes jig and probe capacitance; FAMILY
L= ’ Amplitude | Rep.Rate | t
see AC CHARACTERISTICS for value. P w |t |t
R; = Termination resistance should be equal to Zy, -+ of 74F 3.0v 1MHz | 500ns| 2.5ns | 2.5ns
pulse generators.
June 04,1990
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Signelics

Document No. 853-1097
ECN No. 97708
Date of issue September 22, 1989

Status Product Specification

FAST Products

FEATURES .

» 8-bit Registered Transceivers

+ Two 8-bit, back-to-back registers
store data moving in both direc-
tions between two bidirectional
busses

Separate Clock, Clock Enable and
3-state Enable provided for each
register

'F2952 Non-inverting
'F2953 Inverting

AM2952/2953 functional equivalent
A outputs sink 24mA and source
3mA

B outputs sink 64mA and source
15mA

300 mil wide 24-pin Slim DIP
package

DESCRIPTION

The 74F2952 and 74F2953 are 8-bit Reg-
istered Transceivers. Two 8-bit back to
back registers store data flowing in both
directions between two bi-directional bus-
ses. Data applied to the inputs is entered
and stored onthe rising edge of the Clock
(CPXX) provided that the Clock Enable
(CEXX) is Low. The data is then present
at the 3-state output buffers, but is only
accessible when the Output Enable
(OEXX) is Low. Data flow from A inputs to
B outputs is the same as for B inputs to A
outputs.

FAST 74F2952, 74F2953
Transceivers

74F2952 Registered Transceiver, Non-Inverting (3-State)
74F2953 Registered Transceiver, Inverting (3-State)

TYPE TYPICAL f TYPICAL SUPPLY CURRENT
: MAX (TOTAL)
74F2952 160MHz 105mA
74F2953 160MHz 105mA
ORDERING INFORMATION ‘
COMMERCIAL RANGE

PACKAGES

VCC =5V£10%; TA =0°Cto +70°C

24-Pin Plastic Slim DIP (300mil)

N74F2952N, N74F2953N

24-Pin Plastic SOL'

N74F2952D, N74F2953D

NOTE:

Ll e e i el
28-Pin Plastic PLCC
. S PR e

LR 8 S S B B B B I
N74F2952A, N74F2953A
MR BN SRS N NN M BN WS

1.Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a
discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F(U.L.) LOADVALUE
. HIGH/LOW HIGH/LOW

AO - A7 Port A, 3-state inputs 3.5/1.0 70pA/0.6mA

BO - 87 Port B, 3-state inputs 3.5/1.0 70pA/0.6mA
CPAB,CPBA |Clock inputs 1.0/1.0 20pA/0.6mA
CEAB,CEBA |Clock Enable inputs 1.0/1.0 20pA/0.6mA
OEAB,OEBA |Output Enable inputs 1.0/1.0 20pA/0.6mA
AO - A7 Port A, 3-state outputs 150/40 3.0mA/24mA
By-B, [PortB, 3-state 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.

201



Phillps Components-Signetics FAST Products

Product Specification

Registered Transceivers

FAST 74F2952, 74F2953

PIN CONFIGURATION DIP

PIN CONFIGURATION PLCC

r‘———‘ﬁ‘m‘ﬁ‘——-ﬁ-_——ﬁiﬁ-
F2952 'F2953 I F2952 'F2953
8 [EJ [ [ E v I
5 3] = = | A AN NC A A A, A RN R R A,
. O 5 [3] z) % [ 5] = Y (5] [ =4 54 5] o] [ 5]
5 -
&[4 2 =) e "'” oo A= 9] eax
B E _‘ 4] ] _' M ICPBA Xl 17]cPea
o & ] 20] &« 'lccaj Wlgma  Ve[® %m
[el 82 [¢] 18] A Inc T mee 15N N[ nce 5] N
= [ & 3] 18] %2 sz e Tz aND
* [ i‘ [17] & l'l’ Blcee 3,3 BE
OEAB oes 3] [ie] % Il. ) 2eras  3,[7 12]cras
cPAB [10 cPAB [1o] 15] GEBA l (BB a || a|oEioaiam]
Ceas CEAB [11] 1] cPBA | By B, 3y NC B BoCEas T, B, 5, N B, B0t
GND E] ono [ig) E‘ﬁr I
TOP VIEW TOP VIEW 1
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F2952 'F2952
1 Nem
3N
15 New
16 17 1819 20 21 2223 . i
IREERRES! P
Ao AV AL A A A A n ce
| C
10 CPAB
1" CEAB OEBA o—13 Yo v23s 145y |—enl
14 —{CPBA OEAB 9 17 A
13 —o cEBA ®
e et
B, B, B, B, B, By B, B, 19, >
ISEEEERE el .
8 76 54 321 2 ] |2
2 2
Vae =Pin24
cC
GND = Pin 12 Bt —t
LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
'F2953 'F2953
1 Newm
1B New
16 171819 20 21 223 v New
FEETELEE o
10 Jcs
Ao AL A Ay ALK Ag A, 1" cs
10 —jcpan oesA p—15 1 [
:1 - 2::: oeas b— o [ IW% 7T TIRFTR S NS
13 —qcena 7o z
" [
nﬂ B‘ % B3 B‘ al B‘ BT _4—"47 M’.—
" A s
PP . ‘
8 76 5 4 321 N
[ | S
h 2
Voo =Pin24 :—“" ]
GND = Pin 12 —a

September 22, 1989
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Signetics

853-0021
98774

Document No.
ECN No.

Date of issue February 9, 1980

FAST 74F3037
30Q Line Driver

Status Product R .
EAST P Quad 2-Input NAND 302 Line Driver
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
FEATURES 74F3037 2.0ns 16 mA

30Q line driver

160mA output drive capability in
the Low state

67mA output drive capability in
the High state

High speed

Facilitates incident wave switch-
ing

3nh lead inductance each on V.
and GND when both side pins are

r + Industrial temperature range
L available (-40°C to +85°C)
—

DESCRIPTION

The 74F3037is ahigh 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 incﬂﬁent

L

ORDERING INFORMATION

e o e e e e e e o o e e e o e e ]

COMMERCIAL RANGE § INDUSTRIAL RANGE
PACKAGES Vee=svrton 1 v, =5vi10% I
T, =0°C to +70°C I 1, =-40°Cto+85°C I
16-Pin Plastic DIP N74F3037N I 174F3037N 1
16-Pin Plastic SOL' N74F3037D | 174F3037D 1
NOTE: N |

1. Thermal mounting techniques are recommended. See SMD Process Applications (page
17) for a discussion of thermal consideration for surface mounted devices. If driving imped-
ances 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
Do Onp Data inputs 1.01.0 20pA/0.6mA
6,, 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 Vo not more than 0.8V while
driving impedances as low as 30 chms.
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)

Dga L1 5] 3, 12 7 8 10 11 14 15 1

| fme || 1111 A e
% 14] gy PgaPobP1aP162a P26 P32 P30 7
GND [4] [13] Ve — D 6
GND [F] 72) Ve 8 |

_ 10

01 E Eozb 00 Q1 02 03 1—1—— 9
o B b T a |
O (8] 5] a 3 6 91 — 16

b

! : Voo =Pin12.13 15 =

TOP VIEW GND = Pin4,5
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Philips Components-Signetics FAST Products

Product Specification

30Q Line Driver

FAST 74F3037

FUNCTION TABLE

LOGIC DIAGRAM
INPUTS OUTPUT

Doa 12 - 3 6 Dna Dnb Qn
oas 21 P~*%% LT

7 L H H
D1a 63 H L H
D1p £ ! oW L
D2a 10 95
Dop ED_ 02 H = High voltage level

L = Low voltage level

D3a

s e
D3p 3

VCC =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 temperature range.)

SYMBOL PARAMETER RATING UNIT
VCC Supply voltage -0.510 +7.0 \"
Vin Input voltage -0.5t0 +7.0 \
In Input current -30t0 +5 . mA
Vour Voltage applied to output in High output state - - -0.510 +V v
lout Current applied to output in Low output state 320 mA
" . Commercial range Oto +70 °C
TA Operating free-air temperature range N N G N G SN S S NGRS M S M SRS NS M
Industrial range -40 to +85 °C
L 8 B N N ] S NN NN DUWE BEE BN PEEE NN BEEN EEE DS N
Ts’re Storage temperature T -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
) Min Nom Max
Vee Supply voltage 45 5.0 55
Vig High-level input voltage 2.0
A Low-level input voltage 0.8 Vv
I Input clamp current -18 mA
lou High-level output current -67 mA
IOL Low-level output current 160 mA
. i Commercial range 0 70 o
Ta Operating free-air temperature range L T T - — -
Industrial range - r- 85 °C

February 9, 1990
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Philips Components-Signetics FAST Products Product Specification

3022 Line Driver FAST 74F3037

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
+10%V, 25 v
. Vee=MIN- 1 = -45mA ce
Vou High-level output voltage 3"_ = m;( +5%V 2.7 34 )
H = lowy=-67mA> | z10%v; | 20 v
Vec =MIN" 11, = 100mA £10%Vge 030| 050 | V
VOL Low-level output voltage V"_ = MAX Z
Vy, = MIN I = 160mA +5%Vee 0.30| 050 | V
VIK Input clamp voltage Vcc = MIN, '| = l||< -0.73| -1.2 \"
! Input current at maximum input voltage Voo = MAX, V =7.0V 100 | pA
by High-level input current Voo = MAX, V =27V 20 HA
h Low-level input current Ve = MAX, V, =0.5V -06 | mA
5 | — _— . — 1
Io Output current VCC = MAX, V0 =225V -100 -200 | mA
|
ICCH 6.0 9.0 mA
| Supply current (total) V.~ = MAX I
ce | ce 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. 1oy is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave.
4. 1o, is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave.
5. lo is tested under conditions that produce current approximately 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
VCC =5V VCC =5V £10% VCC =5V £10%
SYMBOL PARAMETER . TEST CONDITION CL = 50pF CL = 50pF CL = 50pF UNIT
RL = 500Q FIL =500Q RL = 500Q
Min |Typ | Max | Min Max Min Max
0 - — LN B __ BN} N N PN N 1
toLn Propagation delay Wavef 10| 20[50) 10 | 55 | 10 | 55
D..D,.tQ aveform 1 ol a 0 S ns
PHL na' “nb n L E-—LQ .3—_1-2 é—-——-l
AC WAVEFORMS

Waveform 1. Propagation Delay for Inputs to Output

NOTE: For all waveforms, Vy =15V,

February 9, 1990 205



Signetics

Document No. 853-0022

ECN No. 98644

Date of issue January 29, 1990
Status Product

FAST Products

FAST 74F3038

30Q Line Driver

Quad Two-Input NAND 30Q Line Driver (Open Collector)

FEATURES

- 30Q line driver

« 160mA output drive capability

« High speed

Facilitates incident wave switch-
ing

3nh lead inductance each on Ve

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 can sink 160mA with a Vee
aslow as 4.5V. This guarantees incident
wave switching with Vg, not more than
0.8V while driving |mped"ances as low as
30 ohm. This is applicable with any com-
bination of outputs using continuous
duty.

The AC specifications for the 74F3038

s L2

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
HAEN I NN D A S
74F3038 6.0 ns 17 mA
L8 B _§B__§N | J
ORDERING |NFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5V410%; T, = 0°C 10 +70°C
16-Pin Plastic DIP 74F3038N
|~ 16-Pin Plastic SOL' 74F3038D

___—_—_—_-—

OTE:

1 Thermal mounting techniques are recommended. See SMD Process Applications (page
17) for a discussion of thermal consideration for surface mounted devices. If driving imped-
ances 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
Dpar Doy Data inputs 1.0/1.0 20pA/0.6mA
6n Data outputs 0oC/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
pfcapacitance, a500 ohm pull-upresistor
and a 500 ohm pull-down resistor. (See
Test Circuit).

Reducing the load resistors to 100 ohm

by approximately 50 % while increasing
PHLonIy 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

were determined using the standard  will decrease the t,, ,, propagation delay ohm, R, =300 ohm, and R, =500 ohm
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
_ 1
0y, 8 5 a, 1 2 7 8 10 11 14 15 & > 3
=% RERER 2| 2
— % Poa 206212216 P22 26 P3a 3 7 6
Q3 14] Dy, R
8
GND [4 13] Voo ]
Gi"’ 5 [12] Voo Q,a, 0,0, L. N9
4 [ 11] D,y T T T o
D1a E E Dza 3 6 91 14 ‘ 16
By [B] ERE Voo =Pin 12,13 15
GND = Pin 4,5 —_—
TOP VIEW
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Signetics FAST Products

Product Specification

30Q Line Driver

FAST 74F3038

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ“ | Max
'|OH High-level output current VCC =MIN, VIL = MAX, VIH =MiIN, VOH=MAX 250 pA
Vec =MIN lo = 100mA £10%V g 42| 55 |V
v Low-level output current V, =MAX
oL IL 3 . 80 v
Vg =MIN '0L= 160mA j:S%VCc E
V|K Input clamp voltage Veg = MIN 1 =1 073} -1.2 \
] !nput current at maximum V.. =MAX, V, = 7.0V 100 | pA
[ input voltage cc |
I High-level input current Vee = MAX, V) = 2.7V 20 | pA
W Low-level input current Voo = MAX, V=05V -0.6 | mA
: V,,=GND 35 | 60 | mA
lee Supply current [total] CceH Ve = MAX IN
'CCL VlN =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 =8V, TA= 25°C.
3. IOL1 is the current necessary to guarantee the High to Low transition in a 30Q transmission line on the incident wave.
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, =+25°C TA =0°C to +70°C
Vcc =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION C_ =50pF C, =50pF UNIT
R, =500Q R _=500Q
Min Typ Max Min Max
t Propagation delay 2 J xS Rt ¢ - o Rl l min H -|
e b b 0a Waveform 1 10 20 50 | 10 5.0 ns
PHL na’ “nb © “n | L ; - ; i |
L--------------_-—-J
AC WAVEFORMS

Waveform 1.Propagation Delay for Inputs to Output

NOTE: For ali waveforms, VM =1.5V.

January 29, 1990
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Document No. 853-0023

ECN No. 98639

Date of issue January 29, 1990

Status Product

FAST Products

FEATURES

300 line driver

160mA output drive capability in
. the Low state

67mA output drive capablmy ln
the High state

High speed

Facilitates incident wave switch-
Ing

3nh lead inductance each on Vee
and GND when both side pins are
used

DESCRIPTION

The 74F3040is ahighcurrent Line 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
67mAsourceand 160mAsink withaV
as low as 4.5V. This guarantees incident
wave switching with V| not less than
2.0V and Vj not moret an 0.8V while
driving impedances as low as 30 ohms.

PIN CONFIGURATION

FAST 74F3040

30Q Line Driver

Dual 4-Input NAND 30Q Line Driver

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
L a2 B B B _§B §B B B N 3 §N N B N N B N _§ J}I
74F3040 2.0ns 0mA

ORDERING INFORMATION

COMMERCIALRANGE
PACKAGES Ve = 5V10%; T, =0°C 0 470°C
16-Pin Plastic DIP N74F3040N
Ei 16Pin PlasticsoL N74F3040D

NOTE:

1. Thermal mounting techniques are recommended. See SMD Process Applications (page
17) for a discussion of thermal consideration for surface mounted devices. If driving imped-
ances 42 ohms or greater then thermal mounting is not necessary.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGHLOW | HIGHLOW
Dha Prpr Dner Ppg |  Datainputs 1.01.0 20pA/0.6mA
6n 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 partis mini-
mally affected by reflections when termi-

LOGIC SYMBOL

nated only by the TTL inputs of other
devices, Performance may be improved
by full or partial line termination.

LOGIC SYMBOL (IEEE/IEC)

DOa 1 E‘NC
Dob E E Dod
ao E E DOc
GND [4] 13] Voe
GND [5] [12] Vee
G [ 1] D,y
Dia [z E Dse
Dip E 9] N

TOP VIEW

2 14 15 7 8 10 11

IJII | |

DPoaPobPocP0dP1a P16P1cP

|
o 1d

Q 9,
3 &
VCC- Pin 12,13
GND =Pin4,5
NC = Pin 9, 16
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Product Specification

30Q Line Driver

FAST 74F3040

DC ELECTRICAL CHARACTERISTICS

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

LIMITS -
SYMBOL PARAMETER TEST CONDITIONS' > —1UNIT
Min ‘ Tpr Max
r-----------— —
+10%V, 25 \
Vee =MIN [ 'o1= -45mA cc i I
Vv, High-level output voltage = o
'oH ig p g \\;]L lm:( I 5%V 27 | 34 IV
= lop=-67mA° | x10%v . | 20 I v
% 8 | IS NRSN BEEN B
: Ve =MN 115, = 100mA £10%V o 030] 0508 v
Vo Low-level output voltage VIL = MAX Z ! ]
Vi = MIN lgL1= 160mA 5%V 030 | 050y V
EEN Y . -
Vik Input clamp voltage Vee =MIN I =1 -0.73| -1.2 \
! Input current at maximum input voltage Voo =MAX, V= 7.0V 100 | pA
IIH High-level input current VCC = MAX, Vl =27V 20 HA
IIL Low-level input current VCC = MAX, Vl =0.5V -0.6 mA
B 5 L B N B __N &R __§__§B_ ] 1
o Output current Ve = MAX, Vg =225V -100 -200 | mA
‘ |
| 30| 50 | mA
1 cc Supply current (total) CCH VCC = MAX I
lect | 16 | 22 | mA 1
NOTES: ----———J

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

1
2
3.
4
5

AC ELECTRICAL CHARACTERISTICS

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

loy is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave.
. Io s is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave.
. Io is tested under conditions that produce current approximately one half of the true short-circuit output current (Ios).

Waveform 1. Propagation Delay for Inputs to Outputs

NOTE: For all waveforms, VM =1.5V.

January 29, 1990
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LMITS
TA =+425°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
N D_.D.D .D toQ Waveform 1 10 20 45 10 50 |- "
PHL na' “nb' “nc' “nd n l . . . . . I
L---—--—----------J
AC WAVEFORMS
A" v M
Dna ' Dnb' l:’nC' Dnd M
tpuL tpiy
@n 0 Vu
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FEATURES

Quad Backplane Transceiver

+ 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 facilitates 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
noise 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 55mA
ORDERING INFORMATION
COMMERCIALRANGE
PACKAGES Vg =5VE10%; T, = 0°C 1o +70°C
20-Pin PLCC N74F3893A

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS ~ DESCRIPTION I-;’I:;(l}’Ll.;\)N Lg:gi\,,féxE
D, - D, Data inputs 1.0/0.067 20pA/401A
DE Data Enable input 1.0/0.33 20pA/200pA
RE Receiver Enable input 1.0/0.067 20pA/40pA
|/o°. |/o3 | Businputs 1.0/0.033 20pA/20pA
I/Oo- l/O3 Bus outputs 0C/166.7 OC/100mA
R,y -Ry Receiver outputs 150/40 3mA/24mA

NOTE:

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 crosstalk, low
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

210

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

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 compatible, sink
a minimum of 100mA, and are designed
to drive heavily loaded backplanes with
load impedances as low as 10 ohms. All
outputs aredesigned to be glitch-free dur-

. ing power up and power down.
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Product Specification

Quad Futurebus Back

plane Transceiver

FAST 74F3893

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
vo 4 1o, BYS 1o, vo, 2 4 1 9 :;Z EN1
GND
[l ] it ] ] L] e
Dy Dy Dy Dy -1 - 3
BUS GND [19 13] Bus oo 1 —loe 2 10 v 18
BGGND |20 E RE 12 — dRe O
Vee [ [11] o€ 5
o, 2 oy VO 10, VO, U0, RyR R Ry | v
e o, PITTIT .
1B 17 15 14 35810 7—
4] 1] o] [2] {e] Ve =Pin i s
oy MG P R Locglc GND = Pin 6 9 10
TOP VIEW BUS GND = Pin 13, 16, 19 ] 14
BG GND = Pin 20 —
LOGIC DIAGRAM FUNCTION TABLE
2 INPUTS INPUT/QOUTPUT | OUTPUT
D, LIS — OPERATING MODE
0 DE| RE | D o R
n n n
3
Ro : l; :‘_ l: *: il:l Transmit to bus
4 s
Py . AL Vo, H H | D, D, z Receiver 3-state,
L H | X H z Transmit to bus
5
R
1 12 aF L L X H L Receive, /O, =inputs
D 7 15 L L X L H
2 Vo, H = High voltage level
L = Low voltage level
Ry 8 X = Don'tcare
o . ' Z = Highimpedance “off" state
D 14
3 p — 1o 3
10
Ry
DE 1"
VCC =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 usefu! life of the device.

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

SYMBOL ) PARAMETER RATING UNIT
Vee Supply voltage -1.51t0 +6.5 \
Vin Input voltage -1.510 +6.5 v
I Input current -30 to +5 mA
Vour Voltage applied to output in High output state -0.5t0 +5.5 v’
lout Current applied to output in Low output state 200 mA
Ta Operating free-air temperature range 0to +70 °C
Ts1g Storage temperature -65 to +150 °C

March 13, 1990
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- Quad Futurebus Backplane Transceiver FAST 74F3893
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
b Min Nom Max
Vee Supply voltage 45 50 55 \
Vi " High-level input voltage _ 20 \
- D_, DE, RE
A Low-level input voltage n 0.8 \
Ik Input clamp current -18 mA
Viy Bus input threshold : ) 110, only 1.475 1.55 1.625 v
lon High-level output current R, only -3 mA
loL Low-level output current 100 mA
TA Operating free-air temperature range 0 70 °C

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

5 LIMITS
SYMBOU PARAMETER ’ TEST CONDITIONS UNIT
Min | Typ® [ Max
IOHB High-level output current I/On VCC=MIN, VlL = MAX, VIH =MIN, VOH =15V 10 100 pRA
Vou High-level output voltage R, Voo =MIN, V, =13V, RE-o08V, lon = MAX 25 \Y
v High-level output 1o V_CC =MAX, Dn =DE =’0.8V, VT= 2.0V, RT= 10Q, 19 v
OHB | Bus voltage n RE =2.0V
VOL Low-level output voltage ‘ R, Voo = MIN, VIN =18V, ﬁ:()zav IOL =6mA 035 | 05 Vv
v Low-level output o D,=DE= V|H' lor = 100mA 075 | 1.0 1.2 \
OLB | Bus voltage n Dn =DE = VIH' lOL= 80mA 0.75 | 1.0 1.1 Vv
V.~ = MAX V,1/O_=1mA | D =DE =0.8V
v Driver output positive 1o cc or OV, VO, =1m n 1.9 29 v
OCB | clamp voltage n Vg = MAX or OV, /0, =10mA| RE =20V 23 32 | v
Vi Input clamp voltage Vec =MINI =1 073 |-12 |V
|| Input current at maximum input voltage Vcc = MAX, V| =70V, DE =RE = Dn = VCC 100 | pA
(" High-level input current D,.RE, DE | Vg =MAX DE = RE=D_ =55V 20 | pA
High-level I/O AV P - PE - _ =
IIHB bus current (power off) |/on VCC =0V, Dn =DE =0.8V, l/On =1.2V, RE=0V 100 HA
D_.RE V.. = MAX, V, = 0.5V, DE = 4.5V -40
n Low-level input current n cc ! wA
DE Voo = MAX, V=05V, D =45V -200 | pA
s qu-levél /O bus current (power on) | /O, | Vge = MAX, D =DE=0.8V,1/O_ =0.75V, RE=0V -20 20 | pA
Off-state output current ==
' V.~ =MAX V_ =27V, RE=2V
Moz High-level voltage applied cc Vo =2 20 1 pA
Off-state output current, R _ _ BE=
| ) Van = MAX, V_ =0.5V, RE=2V -20
OZL | Low-level voltage applied " cc o A
IOS Short-circuit output current® Veg = MAX -60 -150 | mA
'CC Supply current (total) VCC = MAX, (RE =VIH or VIL) 55 80 mA
NOTES:

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

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

3. Not more than one output s%ould be shorted ata time. For testing |5, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize interna! 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, lg tests should be performed last.

March 13, 1990 212
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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
SYMBOL PARAMETER TEST CONDITION bR S o T 500F | UNIT
) = P D = P
RT =10Q RT= 10Q
Min Typ Max Min Max
t Propagation delay 1.0 20 5.0 1.0 55
PLH A 8 R . i
YL D, to IO, Waveform 1 15 30 55 15 6.0 ns
t Propagation delay 1.0 2.0 45 1.0 55
PLH : 8 - : - ns
torL DEto 0, Waveform 1 15 | 30 | 55 15 6.0
YiH D,, to /O, Transition time Waveform 1 1.0 v 4.0 1.0 5.0 ns
HL 10% to 90%, 90% to 10% 1.0 4.0 1.0 50
Skew between Drivers in same
'Dskew package 10 ns
AC ELECTRICAL CHARACTERISTICS for Receiver
LIMITS
TA = +25°C TA =0°C to +70°C
Vcc= 5V Vcc= 5V +10% UNIT
SYMBOL PARAMETER TEST CONDITION cl. = 50pF CL = 50pF
RL =1kQ RL= 1kQ
Min Typ Max Min Max
t i .0 20 45 1.0 55
PLH Propagation delay 1 .
oy, | VO R, Waveform 2 36 | 55 | 775 386 8.5 ns
AC ELECTRICAL CHARACTERISTICS for Receiver Enabl
LIMITS
TA =+25°C TA = 0°C to +70°C
V..=5V V.= 5V £10%
cc CcC
SYMBOL PARAMETER TEST CONDITION CL = 50pF CL = 50pF UNIT
RL = 500Q RL= 500Q
Min Typ Max Min Max
tpz|.( Output Enable to High or Low level Waveform 3 1.5 3.0 55 1.5 6.0 ns
Yzt EtoR ‘ Waveform 4 25 | 40 7.0 2.0 7.5
touz Output Disable from High or Low leve! Waveform 3 1.5. 3.0 55 1.0 6.5 ns
bz RE to Rn Waveform 4 1.5 3.0 55 1.0 6.0
213

March 13, 1990




Philips Components-Signetics FAST Products : Product Specification

Quad Futurebus Backplane Transceiver FAST 74F3893

AC WAVEFORMS

o, Vu Vu
1V —
tpHL tpLH :

90% ———— ——80%
10 q trHL Vi . Vm ;L-I tTLH o Vu Vm
W 10% — e — D 10% Rn
Waveform 1. Propagation Delay For Driver Waveform 2. Propagation Delay For Receiver

RE Vi Vu

tpz tpiz

v
R M

VoL +0.3V
—r

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

Vec
Ve il tw ] — e AP
PULSE b.uT
S NEGATIVE Vi Va
PULSE 10% 10%
ov
L = '—L - I'—‘THL ) _’l s @)
Test Circuit For 3-State Outputs ) |._‘ ) —1 )
TLH %y THL V%
SWITCH POSITION %% % AMP (1)
POSITIVE
TEST SWITCH PULSE Vi Y
| S closed : 10% 4 . K _10%
All other open ' w '
Vee Vyy= 1.5V
T Vp 2V e
Input Pulse Definition
RT
\ Vour
PULSE D.uT INPUT PULSE REQUIREMENTS
GENERATOR FAMILY
_I_ Ic" Ampiitude Rgp. Rate tw | Y | Y
= = = = = 74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
Test Circuit For Open Collector Outputs
DEFINITIONS
R, = Loadresistor; 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.
R'T = Termination resistance should be equal to ZOUT of
pulse generators.

214
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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
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 n) and Reset (RDn) are asynchronous
active-Low inputs and operate independently
of the Clock (CPn) 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

FAST 74F5074

Flip-Flop/ Clock Driver

Synchronizing Dual D-Type Flip-Flop
With Metastable Immune Characteristics

TYPE TYPICAL f,y5y TYPICAL s(l;':)PTLKL) CURRENT
74F5074 120 MHz 20mA
ORDERING INFORMATION
: COMMERCIAL _ RANGE
- PACKAGES Ve = 5V£10%; 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
Dy D, Data inputs 10/0.417 | 20uA/2504A
CP,, CP1 Clock inputs {active rising edge) 1.0/0.033 20pA/20pA
§D0, ED' Set inputs (active Low) 1.0/0.033 20pA/20pA
Roo Roi Reset inputs (active Low) 1.0/0.033 20pA/20pA
Qy Q, Q, 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 the 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 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 metas-
table state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
- 2 12
Aol ] 14] Voo [ | A 5
Do [2] [13] Rpy P O 2 b
3 : Py 2 6
cRE] 12] Dy a—q sp o L LN
— R
Spo[a’ [11] oA 111 c:to -
Qo {5] 0] &p, 10 —q Sor lonls | o
_ 13 Rpt Qg 9,0, a, 11 e
= = TTTT o -
Gno 7] Bk 0
! Ve =pin 14 o0l E’-} R
TOP VIEW GND =pin 7
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Flip-Flop/Clock Driver

74F5074

Meatastable 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
Generator

D Q- Trigger

Digital
— DUT Sovpe
n
Gen‘?aralor P T Input

Fig. 1—Test Setup

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
where 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 Q output 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 partis driven into
ametastable state. Any tendency towards in-
ternal metastability is resolved by Signetics

CCMPARISON OF METASTABLE - IMMUNE AND NON-IMMUNE CHARACTERISTIC.S

AR PFENRIES

- o]
e, 58z 1

~ Volts 2

e [

0
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive

4 Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated

2 \
Volts \
| \
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

November 29, 1989
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74F5074

patented circuitry. If a metastable event oc-
curs within the flop 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 charaeteristics of the part defined by 1
and T,.

The metastability characteristics of the
74F5074 and related part types represent
state-of-the art in TTL technology.

After determining the To and 1 of the fiop, 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
would like to sample the output of the F5074 10
nanoseconds after the clock edge.

He simply plugs his numbers into the equation
below:

MTBF = e (/T f .t

MEAN TIME BETWEEN FAILURES (MTBF) versus t'

108
one week 4

/
/
/

105 108 100 10"
Y 10"
10 / / r/ / i 10"5= 1, f
10,000 years // /A /i / o
MTBF 10 // //
seclv:nds e Ly 4 / //
o // / /
one year . / rj /
/

7 8

9 10

t' in nanoseconds

Fig. 4 MTBF versus t' for 74F5074 at T = 135ps and T =9.8x 108 sec

Typical values for: and T, at various V. s and Temperatures

0°C 25°C 70°C

T T° T To T To
55V | 125ps 1.0 x 10° sec 138ps 54x10%sec | 160 ps 1.7 x 10%sec
50V | 115ps | 1.3x10"%sec | 135ps | 9.8x 10%ec | 167ps 3.9 x 10%sec
45V | 115ps | 34x10™sec | 132ps | 5.1x10%ec | 175 ps 7.3x 10%sec

November 29, 1989
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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 fl by fc gives an answer of
10" 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
5, 2
R, - 52 oy
Veg-pint4 212

GND —pin7 Dp

FUNCTION TABLE
INPUTS OUTPUTS
- - — OPERATING MODE
sDn l:‘Dn <:Pn Dn o|'1 Qn
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 T h H L Load "1"
H H T 1 L H Load "0"
H H 1 X 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

1 = Low-to-High clock transition

= 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 timits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vcc Supply voltage 0.51t0 +7.0 \
Vin Input voltage 0510 +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0.5t +Vcc v
Your Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tsrg Storage temperature -65 to +150 °C

November

29, 1989
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

VCC Supply voltage 4.5 50 55 \
Viu High-level input voltage 2.0
Vi Low-level input voltage 0.8 \
I Input clamp current -18 mA

Vect10% -12 mA
low 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.)

UMITS
NDITIONS'
SYMBOL PARAMETER TEST CO Min Typ2 Max UNIT
+10%V,
Vec=MIN, 1 | —.12mA "ec | 25 v
Vou High-level output voltage X‘ a mrj( OH 5%V 27 | 34 v
H= Ty = -15mA
OH :tS%Vcc 2.0 Vv
Van =MIN,
Vou Low-level output voltage vlcc= MAX, lo =MAX £10%Vee 030 ] 050 | vV
VIH = MIN iS%Vcc 0.30 | 0.50 v
Vi Input clamp voltage Veg=MIN I =1 073|112 | V
! Input current at maximum input voltage Vee = MAX, V=70V 100 | pA
iy High-level input current Voo =MAX, V=27V ) 20 | pA
D 250 | pA
b Low-level input current - Ve =MAX, V, = 0.5V
Cpn’SDn' RDn -20 HA
los Short-circuit output current 3 Voo = MAX -60 -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. Alltypical values are at Vo = 5V, T, = 25°C.

3. Not more than one outputcs%ould be shorted ata time. For testing '0 , 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.

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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Flip-Flop/Clock Driver

74F5074

AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C To=0°C 10 +70°C
Vcc=5v V°c=5Vi10%'
SYMBOL PARAMETER TEST CONDITION C_=50pF C, =50pF UNIT
HL =500 RL =500Q
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 105 120 85 MHz
toLn Propagation delay Waveform 1 20 3.9 6.0 1.5 6.5 ns
tonL CP, 10Q or m 20 3.9 6.0 20 | 65
t Propagation delay 3.0 45 75 25 8.0
PLH - —
toriL Son: Rpy ©0Q, 0r T, Waveform 2 30 50 75 25 | 80 ns
tog Propagation delay Skew'? Waveform 4 1.0 1.0 ns
tos Output to output Skew>> Waveform 4 15 15 ns
NOTE:
1. |ty Actual - tonL actual | for any output.
2. |ty actual - g, 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 =4+25°C TA =0°Cto +70°C
: Ve =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 1.5 20
£ D, to CP_ Waveform 1 15 20 ns
th(H) Hold time, High or Low 1.0 1.5
4L | D P, Waveform 1 1.0 15 ns
tw(H) CP Pulse width, 3.0 3.0
‘(L) | High or Low Waveform 1 40 45. ns
1L §por R, Pulse width, Low Waveform 2 30 40 ns
t Recovery time
REC = = Waveform 3 3.0 35 ns
Spy, of Rp, 1o CP )
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Flip-Flop/Clock Driver 74F5074

AC WAVEFORMS
o 0, f7///4r Vu v@
“te)thl) “ta(H) o1 th(H)

1 uax

CP, y—
n J —tyw (H— —ly (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 Q I a i Yu
setup time and hold times, and clock width
tes
Q.9 Vu

( NOTE: * 1" of top waveform is equal to * | * of bottom waveform )

Spa or Rp, Vu

YRec*

Waveform 3. 2. a i
Recovery time for set or reset to clock n,» “n

e, Qn i
cPy u
tos
]

Waveform 4.
Propagation delay skew and output 1o 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

pr A ty | oy AMP (V)
Vee NEGATVE | Y v, Vu
T PuLsE 10% 10% ov
l""'rm.(") —J l’—'m(‘)
v, V
PULSE 2 ouT Az r_‘m(‘) l'—'m(t)
GENERATOR U % % AMP (V)
Ry _L c, Ry PULSEVE Vu Vu .
=l = = ::[ = = F tw 1 =
V=15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
' INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY N
gL = toa: resist?r; see ACl (;:AﬁAC'I;ERleTICS for'value. Amplitude | Rep.Rate tw "I'LH YaL
= Load capacitance includes jig and probe capacitance; a0V TMH s00ns | 2 s
see AC CHARACTERISTICS for value. 74F 0 MHz ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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Date of issue December 13, 1989

FAST 74F5300

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 to 470°C
capability 8-Pin Plastic DIP 74E5300N
« Matched propagation delay times - -
{t t. ) 8-Pin Plastic SO 74F5300D
PLH’ 'PHL/
+ 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 HIGH/LOW | HIGHLOW
- Single +5V supply Input Data input 1.0/1.0 20pA/0.6mA
 Surface mount package Enable Enable input 1.011.0 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

+ NE5214/5217 postamplifiers with
link status indicator

» 74F5302 dual fiber optic LED
driver

PIN CONFIGURATION

Veed] 6] Vee
Enable E I] GND

Input[3] [6 ] output -

aNo[a] 5] oND

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

LOGIC DIAGRAM

tonLr 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 fastrising 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

Linearizing
Circuit

Enah
Enable

VCC =Pin1,8

GND =Pin4,5,7
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Product Specification

Fiber Optic LED Driver

FAST 74F5300

(tPH o and symmetrical rise and fall
tlmes ‘Fhe 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

NE5210/5211/5212 preamplifiers and
NE5214/5217 preamplifiers for the opti-
cal raceiver. 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 Ilmlts set 1onh in thls table may lmpalr the useful Ilfe of the device.

Unloce ath

SYMBOL PARAI;.EI'EH RATING ‘ UNIT
Vee Supply voltage -0.5t0 +7.0 \
Vin Input voltage 0.5t +7.0 v
In Input current -301t0 +5 mA
Vout Voltage applied to output in High output state 0510 +V v
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

Ve Supply voltage 4.5 50 55 v
Vi High-level input voltage 2.0 v
Vo Low-level input voltage 08 V'
Yk Input clamp current -18 mA
lon High-level output current -160 mA
loL Low-level output current 160 mA
Ta Operating free-air temperature range [¢] 70 °C

December 13, 1989
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Fiber Optic LED Driver

FAST 74F5300

DC ELECTRICAL CHARACTERISTICS (dver recommended operating free-air temperature range unless om_ef‘}{isé noted.)

‘ Lmirs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ“ | Max
ilO%Vcc 25 "
V.~ = MIN 1., ,=-80mA 15%V 28 33 | 39 v
Vv, High-level output voltage cc_ Sl ~Tce
o Vi = MAX Voo -5V |30 | 33|36 | V
Vi =MIN cc . i .
lon= -160mA +10%Ve 2.0 \
Vg = MIN I°L= 100mA i10%Vcc 0.42 {055 \'
VoL Low-level output voltage V, = MAX lor= 120mA 0%V 0.45 | 0.60 V'
Vin=MN 1)~ 160mA £10%Ve 055(080 | V
Vic | !nput clamp voltage Voo = MIN 1 = I 073|112 | V
) Input current at maximum input voltage Voo =MAX, V, =7.0V 100 | pA
ly - | High-level input current Voo = MAX, V, =27V 20 | pA
W Low-level input cuent Voo = MAX, V, =05V 06 | mA
[ 40 1 12 mA
] Supply current (total) CoH Vee = MAX
cC 'CCL 105 22 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value spedified under recommended operating conditions for the applicable type.
2. All typical values are at Voo =5V, Ty =25°C.
3. The device is not short circuit protected.
AC ELECTRICAL CHARACTERISTICS
LMITS
TA =+25°C TA =0°Cto +70°C
. V..=5V Vec =5V110%
SYMBOL PARAMETER TEST CONDITION °|. = 50pF °|. =50pF UNIT
’ R_=100Q RL =100Q
Min Typ Max . Min Max
t Propagation delay 1.0 25 5.0 1.0 50
PLH
| Input or Enable to Output Waveform 1 1.0 25 5.0 10 50 ns
PHL
Do Pulse width distortion’ Frequency = 10MHz 08 12 18 ns
thg Propagation delay Skew?? Waveform 2 0.7 1.2 13 ns
tars Rise and Fall time Skew 34 0.6 15 15 ns
trhL Fall ime 90% to 10% Test circuits 0.5 1.4 3.5 0.5 4.0 ) o
tn Rise time 10% to 90% and Waveforms 1.0 20 4.0 1.0 45 n
NOVE:
1.D,_, is defined as the difference between input pulse width and output pulse width (0 to 3 voit input swing and 50% duty cycle).

2. jip yacwal - to,, actual|.

3. Ity

4. Skew times are

actal - t,, acwal|.
va'ﬁd only under same test conditions {temperature, VOC' loading, etc.,).

December 13, 1989
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Fiber Optic LED Driver FAST 74F5300
AC WAVEFORMS
Input or
Enable Yu Vi Output TV M
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 |, FOR VARIOUS TEMPERATURES

600
500 = AT
,_.«:af
P
400 .
loL — 125
(mA) -- 70
300 - 25 °C
—~ 0
— .55
200
100
0
0
VdL (v)

December 13, 1989 225



Philps Components-Signetics FAST Products

Product Specification

Fiber Optic LED Driver FAST 74F5300
TYPICAL (V. =5.0V) V,, VERSUS |, FOR VARIOUS TEMPERATURES
Vou V)
2526 27 28 29 3 313233 34353637 3839
0 ¥ -
4 5
/ /
J
-50 /
/
-100 / f il
f
L
-150 f
f - 125
lon / SR
(MA) i 70
/ BT
-200 /, — 25 |°C
l/ fl —
_250 { - .-455
f
/i
-300 '
/ ;i
j i
-350 '
/ !
-400
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Fiber Optic LED Driver FAST 74F5300
TEST CIRCUIT AND WAVEFORMS
peen " 1w | o AMPM
Vec NEGATVE | N v, Vu
T 10% 10% ov
‘ I’" @ty _‘l I'- tnutt)
Vin A
PULSE ouUT ‘ !’_‘m"‘r’ f—‘mt(‘)
GENERATOR U % 2% AMP (V)
Ry _L c, R, PONEE | fvu Vu
= = = = ::E = e ¥ tw 1 i ov
V=15V
Test Circult For Totem-Pole Outputs Input Pulse Definition
INPUT PULSE NTS
DEFINITIONS FAMILY P REQUIREME!
RL = Load resistor; see AC CHARACTERISTICS for value. Ampilitude | Rep.Rate tw "I'LH ‘THL
C, = Load capacitance includes jig and probe capacitance;
(8 3. . Rk
soe AC CHARACTERISTICS for value. T4F ov IMHz | 500ns) 2.5ns |2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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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
oy toul)

Symmetrical rise and fall times
ESD protection greater than

2000 volts

Single +5V supply

Surface mount package

.

APPLICATIONS

High speed serial data
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 Vg =5VE10%; T, = 0°C 10 +70°C

14-Pin Plastic DIP 74F5302N
14-Pin Plastic SO 74F5302D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/ILOW
Dna, Dnb Data inputs 1.0/1.0 20pA/0.6mA
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 fortp, |, andt,, , ,
and controls the rise and fah times.eﬁle
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 (tPHL' tp ) and sym-
metrical rise and fall times. ne resulting

228

optical waveform has minimal Duty
Cycle Distortion (DCD). When used with
the external pre-bias and pre-charging
circuits, the response canbe 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
NES5214/5217 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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Fiber Optic LED Driver FAST 74F5302
PIN CONFIGURATION LOGIC DIAGRAM (One driver)
ne[1] [13] Doq F———————————- -
Qo E E Dob I I
GNDE 12 v ce “ ]
GND[4] [11] Vee Poa 1 ' Linearizing o
14 Circuit | 0
GND[5 | [10] Vee Dop——l-—
0 [€] [9]D1a : :
Ne |7 (8] Dyp
A et
APPLICATION
0.1uF
: +5V
—t

Linearizing
Circuit Output

Driver

:_7_4F5302 (one driver)

50Mb/s Optical Transmitter
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Fiber Optic LED Driver

FAST 74F5302

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usefu! 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 05t +7.0 \

I Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5t0 +Vcc v
lout Current applied to output in Low output state 240 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 4.5 5.0 55 v
Vy High-level input voltage 20 "
Ve Low-level input voltage 0.8 \
ik Input clamp current -18 mA
low High-level output current -160 mA
loL 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.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
+1 O%VCC 25 )
Veg =MIN ||, =-80mA 5%V, 28 | 33|39 v
Vou | High-devel output voltage Vii max | o S . °°v
V|H =MIN cc= 5 3.0 33 | 36 \"
I0H= -160mA :HO%VCC 2.0 Vv
Vcc = MIN |0L= 100mA :t10%Vcc 0.42 { 0.55 v
Voo Low-level output voltage V, = MAX lg = 120mA +10%Vee 0.45 | 0.60 v
Vip =MIN 1) | = 160mA £10%Vg 055[080 | V
Vic  |Input clamp voltage Voo =MIN I =1 073|412 | V
! Input cumrent at maximum input voltage Veg =MAX, V =7.0V 100 | pA
" High-level input current Ve =MAX V=27V 20 pA
I, |Low-level input current Ve =MAX, V| =05V 06 | mA
Supply ! total) lech v 50 | 12 | mA
| upply current (to! = MAX
cc PP TooL ce 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 Vo = 5V, TA = 25°C.
3. The device is not short circuit protected.

January 8, 1990
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA=+25°C T‘ =0°Cto +70°C
VCC=5v V°c=5V +10%
SYMBOL PARAMETER TEST CONDITION c < sopF G, = 50pF UNIT
RL =100Q RL = 100Q
Min Typ Max Min Max
t Propagation delay 1.0 20 4.5 1.0 45
PLH
it | Do Do Q. Waveform 1 10 | 25 | 50 | 10 50 ns
D Pulse width distortion’ Frequency = 10MHz 0.8 1.2 1.8 ns
tpw
tos Propagation delay Skew?"* Waveform 2 08 1.2 1.3 ns
tars Rise and Fall time Skew 3* 03 15 20 ns
tos Output to output Skew 4 0.9 1.3 1.6 ns
YL Fall ime 90% to 10% Test circuits 1,0 15 3.0 0.5 4.0
Y Rise time 10% to 90% and Waveforms 1.0 1.8 3.0 0.5 45 ns
NOTES:

1. D",W is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle).
2. | tp yyactial - to, actual | .

3. |t yactual - tp, actal|.

4. Skew times are vahd only under same test conditions {temperature, voc' loading, etc.,).

AC WAVEFORMS
Input or v
Enable Vi M Output Vu
PLH PHL ' tes
Output Vu Vi Output Vi
Waveform 1. Propagation Delay for Input to Output Waveform 2. Propagation Delay Skew
NOTE: For all waveforms, VM =15V,
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TYPICAL (V. =5.0V) V,, VERSUS I, FOR VARIOUS TEMPERATURES

600
500
400
IOL == 125
(mA) = 70
300 25 °C
..... 0
— -55
200
100
0
0 0.2 0.4 0.6 0.8 i 12 1.4
VoL V)
232
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Fiber Optic LED Driver ’ FAST 74F5302

TYPICAL (V( =5.0V) Vo, VERSUS |, FOR VARIOUS TEMPERATURES

Vo (V)
2526 27 28 29 3 313233 34353637 38239 ‘4
0 '/ et
/ // 48
A
-50
/ /
{
{
/‘ /
-100 7
/ /
/
LA
-150 yEE S
filit e 125
lon / Jik H
H i R
-200 // Eudurni — 25 °C
l/ / -0
2250 / — -55
/ 1/
i/
a8y
-300 fat
/i ¥
A0
/ r{ S
/vl
-400
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Fiber Optic LED Driver " FAST 74F5302

TEST CIRCUIT AND WAVEFORMS

oY | tw | Yoo — AP
Vee NeGATVE | Y.v,, Va
T PuLSE 10% 10% ov
|‘-l Lty —4 I'— tuntt)
Vin
PULSE trntt) toulty
GENERATOR our r—m‘ - Ty r AP (V)
Ry ‘ %{5’"}"‘ Vu A\
. J_ 10% 10%
= = = .y tw 1 o
V=15V
Test Circult For Totem-Pole Outputs Input Pulse Definition
INPUT PULSE REQUIR

DEFINITIONS FAMILY QUIREMENTS

RL = Loadresistor; see AC CHARACTERISTICS for value. Amplitude | Rep.Rate tw "TLN "THL
C, = Load capacitance includes jig and probe capacitance;

L X 2.5 8
500 AC CHARACTERISTICS for value. il e 1MHz | 500ns| 2505 |25ns
= Termination resistance should be equal to ZOUT of
pulse generators.
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Product Specification

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 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

Built-in precision band-gap refer-
ence provides accurate receiver
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 Bport receivers have a 100 mV
threshold region and a 4 ns glitch filter.

The Bportinterfacesto ‘Backplane Trans-
ceiver Logic’ (BTL). BTL features a re-

FAST 74F8960, 74F8961

Futurebus Transceivers

74F8960-Octal Latched Bidirectional Futurebus Transceiver, INV (OC)
74F8961-Octal Latched Bidirectional Futurebus Transceiver, NINV (OC)

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F8960 6.5ns 80mA
74F8961 6.5ns 80mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES

Vcc =5V+10%; TA =0°Cto +70°C

28-Pin Plastic DIP (600 mil)’

N74F8960N, N74F8961N

28-Pin PLCC'

N74F8960A, N74F8961A

NOTE:

1. Thermal mounting techniques are recommended. See SMD Process Applications (page 17) for a
discussion of thermal consideration for surface mounted devices. -

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGH/LOW |  HIGH/LOW
Ay-A, PNP latched inputs 35/0.0117 70pA/70uA

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/20pA
E Latch Enable input (active Low) 1.0//0.033 20pA/20pA
A0 - A7 3-State outputs 150/40 3mA/24mA
Bo - B7 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 ofters low power consumption, low

235

ground bounce, EMI and crosstalk, low
capacitive loading, supetrior 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
withalatchfunction. Aseparate 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 Vee

74F8961 is the non-inverting version of
74F8960.
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Preliminary Specification for 74F8960
Product Specification for 74F8961

Futurebus Transceivers

FAST 74F8960, 74F8961

PIN CONFIGURATION PLCC LOGIC SYMBOL

PIN CONFIGURATION DIP
74F8960 74F8960 ’ 74F8960
[ GNDBy B,GNO B, B, B, 3 5 6 7 8 10 12 13
lakaakialalo! ;;;I%{li
Rl 1] oo Ay Ay Ay Ay A A, Ay A,
S (27 7] » 15 —of o£8
i [20 E o, P— m"
Vee [T ree 5] o, ‘m—o e
oA {2 E Vyx 16— ocB
Ao 3 [3) & 8, B, 8, B, B, B, B, B,
GND [ 1] A
REERREE:
[E3[ N ER [ A T 7% uB A ow W
A A A GHO Ag A oND
Veg=Pin1 Vy=Pin14
GND = Pin4, 8, 11, 18,22, 25
PIN CONFIGURATION PIN CONFIGURATION PLCC LOGIC SYMBOL
74F8961 74F8961 74F8961
% e GND B, B,GND B, B, B,
zlao l’ St 3 8 6 7 9 .10 12 13
of - ittt
L] GNo 5 [77] Ao Ay Ay Ay Ag A Ag A
[24] &, « @l 15 —does
BES 2 ——Joea
=) o Vee [T 28— LE
o OFEA n 16 ——of OEB |
%a. G,:: B, B, B, B, B, B, By B,
20| By
o R
28] GND 27 26 24 23 21 20 ¢ 17
A A; AjGND A Ag GND
[17] B,y
Eﬁ__;‘ Ve =Pin1 Vy=Pin14
5] 528, GND = Pin4,8, 11,18, 22,25
PIN DESCRIPTION _
SYMBOL PINS TYPE NAME AND FUNCTION
A0 - A7 3,5,6,7,9,10,12, 13 l[e} PNP latched input / 3-state output (with Vx control option)
B.-B. |27 26 24 23.21.20.19 17| 1O Data input with special threshold circuitry to reject noise / Open Collector output,
[ PETET I I High current drive
EB, 15 Input .
e Enables the B outputs when both pins are Low
EB1 16 Input
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)
VX 14 Input Clamping voltage keeping VOH from rising above VX (VX = Vcc for normal use)
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LOGIC DIAGRAM 74F8960

15
oer, ——9>

16
OEP ™S
OEP , 91”
oea o P>y,
iE 28
3
Ag Data Q 1| ), 'i B
Jd
5 26
Ay Data Q . i > . B,
LE
6
Ag Data Q ; .i > q 24 B,
LE
d
7 23
Ag Data Q : .i ), o By
LE
e |
A 3 Data Q 21
! t»—D B,
LE
e |
AL 20
5 Data Q : 1 ), . B s
LE
12
19
As Data Q . ] b p B 6
LE
13
A, Data Q i ), p 17 B,
—1LE

i

Vcc =Pin1 VX =Pin 14

GND = Pin 4, 8, 11, 18, 22, 25

N ber 27, 1989
ovember 237



Preliminary Specification for 74F8960

Philips Components-Sianetics FAST Products Product Specification for 74F8961
Futurebus Transceivers , FAST 74F8960, 74F8961

LOGIC DIAGRAM 74F8961

TE‘———(D—W
3 ' 27

— By

I

A, Data QF » 8,
| LE
g 1
N
A, b 24
2 Data Q — B,
0—J LE
~ .
Ay ! Data Qp- 2 g
0——l LE 3
41
N
A4 2 Data ap-
~NT
A 10 o 20

Data
’ 'P—J LE

Al";‘L
{EIEIRIRIEIRIE

12

Ag Data Q 19 B,
— LE _
N
13
A, Data ap 17 B

L

VCC =Pin1 VX- Pir
GND = Pin4,8,11,18,22,25
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FUNCTION TABLE 74F8960
INPUTS LATCH OUTPUTS
—T — T MODE
A, | B* | LE | OEA | OEB,| OEB,| STATE | A, | B,
H X L L L L H 4 L
A 3-state, Data from Ato B
L X L L L L L z H**
X X H L L L Q, Q, | A3-state, Latched datato B
- - L H L L [} 1) (1) Feedback: Ato B,Bto A
2 3
- H H H L L L@ L z® Preconditioned Latch enabling data
_ L H H L L L(Q) H 2(2) transfer from B to A
- H H L L Q q, Q, | LatchstatetoAand B
H X L L H X V4 z
L X L L H X L z 4 B and A 3-state
X X H L H X Q, z Z
- H L H H X H L y4
- L L H H X L H y4
B 3-state, Data from B to A
- H H H H X Q, L Y4 :
- L H H H X Q, H z
H X L L X H H z z
L X L L X H L 4 z B and A 3-state
X X H L X H Q, z z
- H L H X H H L 2
— t L H X H L H z B 3-state, Data from B to A
- 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
Z = High Impedance (off) state
Q

(1) = Condition will cause a feedback loop path; Ato Band Bto A

(2) = The latch must be preconditioned such that B inputs may assume a High or Low level while ﬁo and m1 are Low
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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FUNCTION TABLE. 74F8961

INPUTS LATCH OUTPUTS MODE
A, | B | LE | OEA | OEB,| OEB,| STATE | A, | B,
H X L L L L H z H*
A 3-state, Data from A to B
L X L L L L L 4 L
X X H L L L Q, z Q, | A3-state, Latched datato B
- - L H L L [ ) ) Feedback: AtoB,Bto A
7 2
- H H H L L H® H z® Preconditioned Latch enabling data
— L H H L L H@ L 7(2) | transfer fromBto A
- - H H L L Q, Q, » Latch state to A and B
H X L L H X Y4 z
L X L L H X L z z B and A 3-state
X X H L H X Q, z z
- H L H H X H H z
- L L H H L L
X z B 3-state, Data from Bto A
- H H H H X Q H z
- L H H H X Q, L z
H X L L X H H z z
L X L L X H L z z B and A 3-state
X X H L X H Q, z z
- H L H X H H H Y4
- t L H X H L L z B 3-state, Data from Bto A
- H H X H Q H Y4
- L H H X H Q L Y4
H = High voltage level
L = Low voltage level
X = Dontcare
— = 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

-
]

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
and LE is High.

Goes to level of pullup voltage.

= Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state.

——
N =
~

fos Ju s
R
n

November 27, 1989 240



Preliminary Specification for 74F8960

Philips Components-Signetics FAST Products Product Specification for 74F8961
Futurebus Transceivers FAST 74F8960, 74F8961

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 \
Vy Threshold control -0.51t0 +7.0 v

E 0.5 0
Vi Input voltage OE - OEA, LE 0o to +75 v
Ay-ABy-B, -0.510 5.
In Input current -40to +5 mA
Vour Voltage applied to output in High output state . 0510 +VCC \"
A -A 48
i i 0" "7
lout Current applied to output in Low output state Bo B 550 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 4.5 5.0 55 \
. . ExceptB, -B 2.0
Vg High-level input voltage B,- ;7 07 L e e g A
-B 08
\7 Low-level input voltage Except B, - B, | | %
L B,-B, 1.475
WNER EEAS UNNS WA M N WS R .
[ Input clamp current ExceptA, - A, -18 mA
Ay-A, -40
lon High-level output current A 0" /.\7 -3 mA
Ay-A, 24
o Low-level output current mA
By-B, 100
Ta Operating free-air temperature range 0 70 °C
241

November 27, 1989



Preliminary Specification for 74F8960

_Philips Components-Signetics FAST Products Product Specification for 74F8961
Futurebus Transceivers FAST 74F8960, 74F8961

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' i Tve? | UNIT
in | Typ ax
lon High level output current Bo -8, Vee = MAX, V, =MAX,V, =MIN, Vg, =21V 100 | pA
lOFF Power-off output current B0 - B., VCC =0.0V, VlL =MAX, VIH =MIN, VOH =21V 100 | pA
) Vcc = MIN, VIL= MAX, IOH =-3mA, VX = Vcc 25 VCC \
\ High-level output voltage A -A ., =-0.4mA
OH 0 "7 - OH '
Vi =MIN Vi = 3.13V & 3.47V 25 Vx |V
Ao _ A74 VCC =MIN, V"_= MAX, IOL = 20mA, VX = VCC 05 v
VIH = MIN
VOL Low-level output voltage . Vcc = MIN, VIL = MAX, 'OL = 100mA 1.15 Vv
0" "7
VlH = MIN IOL =4mA 0.40 \
A -A Vo~ =MIN, I, =1 . -0.5 \"
Vig Input clamp voltage 0 7 cc K
Except Ay - A, Voo = MIN, | =1 : 12 |V
LE| = = 100
| Input current at OEBn, OEA, LE Vcc 0.0V, Vl 7.0V HA
! maximum input voltage Ay-A, B, -8B, Veg = MAX V, =55V 1 mA
| . ] OEBn, OEA, LE| VCC = MAX, VI =27V, Bn -An =0V 20 pPA
H High-leve! input current B, -8, Voo = MAX, V, = 2.1V 700 | pA
N el OEB,, OEA, [E| Voc = MAX.V, =05V 20w
. | Low-level input current Bo i B7 VCC = MAX, Vl 203V 160 | pA
T
ozH Off-state output current, ; V.n = MAX, V. =27V 70 | pA
+ly High-level voltage applied oA cc ©
T
oz Off-state output current, : V.. = MAX, V.. =0.5V <70 | pA
* 1L | Low-level voltage applied Ro-hy ce 0
Voo =MAX, Vy =V, [E=OEA =0EB =27V, | .100 100 | pa
cc X C
| ACA =278, -B, =20V "
X High-level control current 0 7 07 —
VCC = MAX, VX =3.13V&3.47V,LE=0EA = 27V| -10 10 mA
OEB =A,-A,=27V,B,-B, =20V
IOS Short-circuit output current® AO - ly only Vcc =MAX, B = 1.6V, OEA = 2.0V, OEBn =27V -60 -150 | mA
ICCH VCC = MAX 70 100 | mA
lec Supply current (total) lecL Voo = MAX, V) =05V 100 | 145 | mA
lecz Vg = MAX,V, =05V 80 | 100 | mA
NOTES:

. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. Unless otherwise
specified, Vy =V for all test conditions.

All typical values are at Voo =5V, Ty=25°C.

Not more than one output should 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.

4. Due to test equipment limitations, actual test conditions are for V|H=1 6Vand VIL=1 3V.

@nN
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AC ELECTRICAL CHARACTERISTICS for 74F8960
A PORT LIMITS
T, = +25°C T, = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vee =5V Veg =5V 10% UNIT
C, = 50pF C, = 50pF
R, = 5000 R, = 5000
Min Typ Max Min Max
t Propagation delay 55 75 12.0 5.0 12.0
t:tlt BtoA 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
tzzz': OEA to A Waveform 4.5 85 120 | 145 85 17.0 ns
t, Output Disable time to High or Low 2.0 45 7.0 v 2.0 75
P R B
M2 | OEAtA Waveform 4.5 20 45 75 20 8.0 ns
B PORT LIMITS
T, =+25°C T, =0°C 10 +70°C
‘ Veg =5V ce =5V £10%
SYMBOL PARAMETER TEST CONDITION C,, = 30pF Cp = 30pF UNIT
RU =9Q RU =9Q
Min Typ Max Min Max
toyi | Propagation delay Waveform 1, 2 20 40 7.0 2.0 8.0 "
toy. | AtoB 35 6.0 8.0 30 9.0
t Propagation delay 30 50 85 25 10.0
pLH
tp | (EtoB Waveform 1,2 40 6.0 9.0 30 95 ns
1 Enable/disable ime 25 45 75 15 8.5
PLH -
tu. | OFB,108 Waveform 1, 2 45 75 105 | 35 10.5 ns
tTLH Transition time, B Port Test Circuit and 05 20 45 0.5 45 .
tae | 13V 17V, 1.7Vi0 1.3V Waveforms 05 2.0 45 05 45 n
AC SETUP REQUIREMENTS for 74F8960
LIMITS
TA = +25°C TA =0°C to +70°C
Veg =5V Voo = 5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
R, = 5000 R, = 5000
Min Typ Max Min Max
t(H) | Setup time 50 50
iy | AwLLE Waveform 3 5.0 50 "
(H) | Hold time 0.0 0.0
::(L) AwLE Waveform 3 0.0 0.0 ns
1,(L) LE pulse width, Low Waveform 3 6.0 6.0 ns
243
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AC ELECTRICAL CHARACTERISTICS for 74F8961
A PORT LIMITS
TA = +25°C TA =0°Cto +70°C
SYMBOL PARAMETER TEST CONDITION Vec =5V Veg=5V#10% | yniy
CL = 50pF CL = 50pF
RL = 500Q RL = 500Q
Min Typ Max Min Max
t Propagation delay 55 75 120 5.0 120
o | BloA Waveform 1, 2 6.0 75 | 105 | 60 1o | "
t Output Enable time from High or Low 8.0 10.5 145 75 16.5
tfi OFA to A ! Waveform 4.5 85 120 | 145 85 17.0 ns
t Output Disable time to High or Low 20 45 70 20 75
!;;,:ZZ BRI A Waveform 4.5 20 45 75 20 80 ° ns
B PORT LIMITS
TA = +25°C TA =0°C to +70°C
) : Vcc =5V Vcc =5V +10%
SYMBOL PARAMETER TEST CONDITION CD =30pF CD =30pF UNIT
RU =9Q RU =9Q
Min Typ Max Min Max
thy | Propagation delay Waveform 1. 2 20 40 7.0 20 8o | o
PHL AtoB ! 35 6.0 8.0 3.0 9.0
thy | Propagation delay 30 5.0 85 25 100
t, | E0B Wavelorm 1,2- | 40 | 60 | 80 | 30 95 ns
t Enable/disable time 25 45 75 15 85
PLH 5 g B B B
'uL | OFB 10 B Waveform1,2 | 4 75 | 105 | 35 105 | "
T Transition time, B Port Test Circuit and 05 2.0 45 0.5 45
e | 18V 17V, 1.7V 10 1.3V Waveforms 05 20 45 05 as |- ™
AC SETUP REQUIREMENTS for 74F8961
‘ LIMITS
TA = +25°C TA = 0°C 1o +70°C
VCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C 2 50pF €, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
t(H) | Setup time 50 50
U |AwIE Waveform 3 5.0 50 ns
(H) | Hold time 0.0 0.0
t:?(L) AtoLE Waveform 3 0.0 0.0 ns
Wb TE pulse width, Low Waveform 3 6.0 6.0 ns
244
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AC WAVEFORMS
An,Bp, EE-En

"Ap.By,,OEB, Vu '™
UpHL tpLn

r--1 Vi Vu

L& B N _§ ]|
Vu

Ap, B, B
— e e e L _A: n
Waveform 1. Propagation Delay For Data Waveform 2. Propagation Delay For Data
To Output To Output
An Z%&VM VWW//VM Vu %
l,‘(L) I t (L tatH) \ ty(H)

Waveform 3. Data Setup And Hold Times
And LE Pulse Widths

OEA OEA Vi Vi
ez tpz
Ap An Vi VoL +0.3V
: -
Waveform 4. 3-State Output Enable Time To High Level  wavetorm 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 SV

The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vec
k oA
PULSE 90% tw Vow MR
GENERATOR p.uT
NEGATIVE Vy Vi
PULSE .
J_ 1% 1 i Low v
Test Eircuil_For B-St_ata Oulpu;s On EPon- ]._ o () _‘ #_ tou “')’
' trn () — to )
SWITCH POSITION = . . I'_ ! e
90% 90%
TEST SWITCH POSITIVE
PULSE Vi m
t t closed '
PLZ' "PZL - 10% K_10%
All other open f tw 1 Lowv
Vee ) o . VM = 1.5V
T b Input Pulse Definition
Vour o
buT INPUT PULSE REQUIREMENTS
FAMILY
ICD 74F | Amplitude | Low V |Rep. Rate tw | Yren! e
= = = = = 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
R,_= Load resistor; see AC CHARACTERISTICS for Cp = 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.

Ry = Termination resistance should be equal to Zour of
pulse generators.
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FEATURES

Octal Latched Transcelver

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

Multiple GND pins mlnlmlze 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 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 have a 150 mV
threshold region.

TheBportinterfacesto ‘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 Transcelver, NINV (OC)

TYPE TYPICAL PROPAGATION MAX SUPPLY CURRENT
DELAY (TOTAL)
74F8962 6.5ns 90mA
74F8963 5.5ns 90mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

Vcc =5V110%; TA =0°C0 +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. LOAD VALUE
Al o Al A PNP latched inputs 1.0/0.033 20pA/20pA
B,- B, Data inputs with threshold circuitry 5.0/0.167 | 100pA/100pA
OEAB, OEBA| Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
TEAB, LEBA | Latch Enable inputs (active Low) 1.0//0.033 20A/20pA
AQ, - AD, 3-State outputs 150/40 3mA/24mA
Bo - Ba 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.
= 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

LOGIC SYMBOL (IEEE/IEC)

al

74F8962

el b e ol T o

Al AO, Al 3 A0, Al GND AO, Alg AO Al AO,

TOP VIEW

74F8962

FERE

h

R

<

RALLLELLS

D'

>
©

s

EELTELLELL PEDY

.In .I. ||. xl. xI. ||

l:

£

RERELS

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/NEC)

74F8963
GND B B, B, B, B
ol o b b ] il | o bl
s, [0 2t s,
GND {1 27| GND
8,12 E‘a
EBR B
oEBA My
vee 140 3] vee
Al 2 22] a0,
a0, [3 [21] Ay
a2 70] 10,
a0, [19] ay,
anNp | 6 Ecuo

R B

74FB963

2

o F1E DRSS
__’:—-4— - ”
TI—F &
Tt |
oy —F 3
3 [~a——
:_.," + 32
15 = S-S
g S Sy R
B+ |2
2 %
_4_5' 3" i

April 18, 1990

All Ao2 AI:AO: AI‘ GND AO‘ Als'ADsAl‘ Aos VCC = Pin 1,23
ToP VIEW 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
B, - By 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 44 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
AQ, - 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
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LOGIC DIAGRAM 74F8962

OEAE O—4>

[EAB O—>
ﬁsﬁo_q|>_
O—>—

OEBA

Alo C ) Data a}

2O, O
Aly O

A0, (O

7

51| 4
ﬁ

A|2© Igata I
A0, (- °£}

Alg ) [Data a}

AO; O- o

A|4Q Igata l
A0, O

Al O

A0 (D
A O

AOg (D

Al, O

AO; (D
Aly O

LLLLLL

Zﬁfﬁﬁw{fhfﬁ

AOg (>

VC-C =Pin 1,23
GND = Pin 6, 12, 18, 27, 29, 31, 33, 35, 37, 39, 41

o
o

@
Y

@
[S)

os}
©

o)
»

w
»n

@
o

vs)
~

o
©
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LOGIC DIAGRAM 74F8963

oEABE O—d>

LEBA O—>

TEAB O—>—

OEBA O—>—
Alo OO Qe _D—I—O B
AO, (> J }: Ja Dat
Aly O iléala ﬂe _D—I-O B1'
AOy (- <[ F Q Da -
Al O Deia D]o B,
AO, (- <[ ; Q Dat
MO HE o,
A03 O Q DaE:
MO HE Do
AO, (- Q Da
O Do
AQ;5 ( Q Da
AOg (- <l }: Q Dat :
N I Dt
AO; (D Q Da
Alg OO 3 _D‘*—I-Q Bg
AOg (- 4 E Q Dat

Vcc-Pin1.23 ‘
GND = Pin 6, 12, 18, 27, 29, 31, 33, 35, 37,39, 41 .
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Futurebus Transceivers FAST 74F8962, 74F8963
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 Y4 X B and AO disabled
X X H H H H Q, Q, 4 X
H - L X L H H Q 4 L
n AO 3-state, transparent data from Al to B
L - L X L H L Q, z H**
X H X L H L Q H L X
n B disabled, transparent data from B to AO
X L X L H L Q, L H X
X X H X L H Q, Q, z 6;\ AO 3-state, latched data to B
X X X H H L Q, Q, ﬁn 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 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'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 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.
FUNCTION TABLE 74F8963
LATCH
INPUTS STATES OUTPUTS MODE
Al | B |LEAD |LEBA |OEAB|OEBA| AB | BA | AO, | B,
H H L L H H L L Y4
L L L L H H H H 4 X B and AO disabled
X X H H H H|Q | § (2 X
H - H L Q :
L X L " z H AO 3-state, transparent data from Al to B
L - L X L H H |G | z L
X H X L H L g 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 | § | @ | 2z | Q | AO3state,latcheddatato B
X X X H | H L1 Q]9 |aq X B disabled, latched data to AO
X X H H L L | Q |G | Q | Q | LachedsatetoAOandB
Ry - v bbb bt | H | H" | Readbackfom Al to Bto AO (both latches
L - L L L L H H L L transparent)
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 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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Futurebus Transceivers FAST 74F8962, 74F8963

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 \Y
.| OEBA, OEAB, LEBA, LEAB -0.5t0 +7.0

Vin Input voltage A A BB v
o~ Ag By~ By -05t0 +6.5

In Input current ‘ -40to +5 mA

Vour Voltage applied to output in High output state 0510 +Ve o Y

| c led L AQ, - AO, 48
urrent applied to output in Low output state A
ouT PP p o Bo N Ba 200 m
T, Operating free-air temperature range 0to +70 °C
TSTG' Storage temperature -85 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER ¥ UNIT
Min Nom Max
Vcc Supply voltage 4.5 5.0 55 \
- 20
Vi High-fevel input voltage Except B, - By 5 \Y
B,-B4 . 1.62 5
Vi Low-level input voltage sxcegt By-Bg 8 v
o - Ba 1.47
bk Input clamp curent -18 mA
lon High-level output current AQ, - AO, -3 mA
] AOO - AO8 24
| Low-level output current A
oL output cur B, - B, 100 m
Ta Operating free-air temperature range 0 70 °C
April 18, 1990
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Futurebus Transceivers FAST 74F8962, 74F8963

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

LIMITS
SYMBOL| PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
IOH High level output current Bo - BB VCC = MAX, VIL =MAX, VlH = MIN, VOH =21V ) 100 | pA
1 oFF Power-off output current Bo - B8 Vcc =0.0V, V“_ =MAX, VlH =MIN, VOH =21V 100 | pA
- z
VOH High-level output voltage AO0 - AOB VCC = MIN, VIL= MAX, VIH =MIN, | OH= -3mA 25 Vcc v
4
AO,-AOg" | Ve =MIN, V) = MAX,V, = MIN, I = 24mA 05 |V
VOL Low-level output voltage Bo A Bs Vcc = MIN, VlL = MAX, VIH =MIN, IOL = 100mA 075 | 1.0 | 1.10 \
VCC = MIN, VlL = MAX, VIH = MIN, lOL =4mA 0.4 v
Vi | Input clamp voltage Ve =MIN I =1 -2 |V
OEABOEAB,
. | nput current at LEAB, [EBA, |Vcc=MAX.V =70V 100 | pA
| maximum input voltage Alg - A's
BQ‘ §a Vcc = MAX, VI =5.5V 1 mA
OEAB.OEAB, :
. ) TEAB, [EBA, |Vec = MAX. V=27V 20 | pA
In High-level input current Al - Al
B[L' gﬂ VCC = MAX, VI =21V 100 | pA
OEAB,OEAB,
. [EAB,[EBA, |Vec= MAX, V, =05V -20 | pA
i Low-level input current . Al - Al
B, - B, Vcc = MAX, V| =0.3V -100 | pA
Off-state output current, _h _ :
lozn High-level voltage applied AO. - AO Vg = MAX, Vg =2.7V 50 | A
Off-state output current, 0" "8 _ _
lozL | Low-level voltage applied Vo = MAX, Vg =08V 501 wA
| Shortcireuit | F8962 | a0 .0 Ve = MAX, B = 1.3V,0EBA = 0.8V, OEB, =2.7V 0 50 | o
3 (] -15 m
0S| output current™ | \pgggg | only Vg = MAX, B, = 1.8V, OEBA = 08V, OEB, = 2.7V
'CQH Vcc = MAX 80 110 | mA
I Supply current (total 1 105 | 145 | mA
cc PRy {totel) ccL Vg = MAX. V) =05V
‘CCZ 80 110 | 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 Vcc =5V, T aA=25°C.

3. Not more than one output should 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 intemnal 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. Due to test equipment limitations, actual test condit@ons are for VIH-‘I .8V and Vlle.SVA
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FAST 74F8962, 74F8963

AC ELECTRICAL CHARACTERISTICS FOR_74F8962

A PORT LIMITS
TA = +25°C TA = 0"(; to TA =0°C to
+70° +70°C
SYMBOL| PARAMETER TEST CONDITION Vcc =5V Vcc =5V +10% VCC =5V 5% |UNIT
’ CL = 50pF CL = S0pF CL = S0pF
R, =500Q RL = 500Q Rl. =500Q
Min| Typ | Max | Min Max Min | Max
t Propagation delay 50| 7.0]| 100 4.5 1.0 45 10.5
PLH
to. | B,t0AO, Waveform 1.2 | 35| 55| 85| 35 | 85 | 35 | 85 | ™
! Propagation delay 55| 70| 100| 50 10.0 5.0 10.5
| TEBAt A, Waveform 1,2 | 45| 65| 95 | 45 | 95 | 45 | o5 | ™
t Output Enable time to High or Low 75| 95| 125 6.5 135 6.5 13.0
utpu e g
2! | OEBAAC, Wavelorm 88 | g5 | 105/ 130| 75 | 145 | 75 | 135 | "™
t Output Disable time from High or Low 35| 55| 85 25 10.0 25 9.0
PHZ Dutput 9
trz | OEBAt0AO_ Wavelorm 56 | 45| 65| 95| 40 | 100 | 40 | 95 | "
Skew between receivers in same
taskEW | package Wavetorm 4 15| 25 40 40 | ns
B PORT LIMITS
TA = +25°C TA =0°Cto TA =0°C to
+70°C +70°C
(\:Icc = 5\'I: ch = 5:011’:0% V‘é: = 53\[0:'::%
: = 30p o = 30p =30p
SYMBOL PARAMETER TEST CONDITION RDJ =90 R, =90 R‘L .90 | UNIT
Min |Typ |Max | Min Max Min | Max
t Propagation delay 35 |55 |85 30 9.0 3.0 9.0
PLH .
to, | Al 0B , Waveform 1, 2 40 |60 |95 | 35 | 105 35 100 | "
1 Propagation dela 40 |60 |85 | 35 95 | 35 | 95
z:’,f LEABE:O B, y Waveform 1, 2 50 |70 {105 | 50 105 | 50 105 | ™
t i i 35 |50 |80 3.0 8.5 3.0 8.0
pLH | Qutput Enable/Disable time .
tyy | OEABoB_ Waveform 1 30 |40 {80 | 25 | 85 | 25 |85 | "
tTLH | Transition time, Bn port Test Circuit and 1.0 1.2 1.6 1.0 25 1.0 25 ns
trae | 10% to 90%, 90% to 10% Waveforms 1.0 |20 |25 1.0 35 | 10 | 35
Skew between drivers in same
toskew| package Waveform 4 05 |20 30 30 | ns
AC SETUP REQUIREMENTS FOR 74F8962
' LIMITS
TA =+25°C TA =0°Cto TA =0°C to
+70°C +70°C
SYMBOL “PARAMETER TEST CONDITION Ve =5V Vec =5V £10% | Voo =5V 5% |uNIT
CL = 50pF CL = 50pF CL = 50pF
RL = 500Q RL = 500Q RL =500Q
Min | Typ | Max | Min Max Min | Max
t.(H) | Set-up time 3.0 35 3.0
S poiidiuly
L) | Al 10 TEAB Waveform 3 10 20 15 ns
(H) | Hold time 3.0 3.5 3.0
!;:(L) Al 10 TEAB Waveform 3 00 0.0 0.0 ns
t (H) |Set-uptime 2.0 25 2.0 s
£L) |8, toLEBA Waveform 3 10 10 1.0 "
(H) | Hold time 30 35 30 ns
E(L) B_ to [EBA Wavelorn 3| Vs 2.0 2.0
tw(L) LEAB or LEBA Pulse width, Low Waveform 3 45 45 4.5 ns
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AC ELECTRICAL CHARACTERISTICS FOR 74F8963
A PORT LIMITS
TA = +25°C TA =0°C to TA =0°C to
+70°C +70°C
SYMBOL PARAMETER TEST CONDITION Voo =5V Voo =5V £10% | Voo =5V 5% |UNIT
: C, = 50pF C, = 50pF C, = 50pF
R, = 500Q RL = 500Q RL =500Q
Min| Typ| Max | Min Max Min | Max
oy Propagation delay 35) 55| 80 3.0 9.0 30 8.0
to. | BytoAO, Waveform 1,2 | 25| 40| 70| 20| 75 | 20 | 75 | "¢
t Propagation delay 6.0 751 10.0 5.0 1 1.5v 5.0 10.0
'::H: TEBA to AO_ Waveform 1,2 40| 55| 85| 35 | 90 35 gs | NS
Qutput Enable time to High or Low 9.0 | 11.0 140 | 85 | 155 | 85 14.5
z{' OEBA 10 AO_ Waveform 56 1 150] 120/ 150 90 | 170 | 90 | 155 | ™
t Output Disable time from High or Low 40| 60| 90 30 | 105 | 30 9.5
PHZ utput g
toz | OEBAtoAO Wavelom 56 | 55| 70| 100| 50 | 110 | 50 | 100 | ™
Skew betw
toskew pacekwa e een receivers in same Wavelorm 4 151 20 40 40 ns
B PORT LIMITS
T, = +25°C T,=0Clo | T,=0Cto
+70°C +70°C
Vcc =5V Voc =5V £10% VCC =5V 5%
Cp = 30pF Cp = 30pF Cp = 30pF
SYMBOL PARAMETER TEST CONDITION Ry =90 Ry =90 R, =90 UNIT
Min |Typ |Max [ Min Max Min Max
t Propagation delay 20 (40 |65 1.5 70 | .20 7.0
ten
top, | Al 0B, Waveform 1,2 | 5% |35 |65 | 15 | 65 | 20 | 65 | "
t Propagation dela 35 |50 |80 | 30 85 | 35 | 85
PLH pag y
toy, | LEAB 10 B, Waveform 1, 2 25 |40 [70 | 20 80 | 25 |80 |
t i i 35 |55 |80 | 25 85 | 25 | 80
piH | Output Enable/Disable time
toy | OEABtoB_ Waveform 1 30 |50 |75 | 25 85 | 25|80 |
tTLH Transition time, B port Test Circuit and 1.0 1.2 1.6 1.0 25 1.0 25 ns
10% to 90%, 90%'to 10% Waveforms 10 |20 [25 | 10 a5 10 | 35
HL
Skew between drivers in same :
'oSKEW| package Waveform 4 05 | 20 30 30 | 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 Vec =5V Vee =5V $10% | Voo =5V15% |uNiT
CL = 50pF CL = 50pF C = 50pF
R, = 5000 R, = 5000 RL =500Q
Min | Typ |Max | Min Max Min | Max
t(H) | Set-up time 4.0 45 40
LU | Al 10LEAB Waveform3 | 44 1.5 10 ns
(H) Hold time 25 3.0 25
't:(L) Al 0 TEAB Wavelorm 3 0.0 0.0 0.0 ns
t (H) Set-up time 20 25 20
£(L) |B,toLEBA Waveform 3 0.0 10 .00 ns
(H) | Hold time 25 3.0 30 ns
t::‘1(1_) B, to LEBA Waveform 3 10 15 1.0
\n(L) LEAB or LEBA Pulse width, Low Waveform 3 45 55 55 ns
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AC WAVEFORMS
Al,, B, Al B,
LEA@ LEAB, LEBA
OEAB,
AOp, B, AOp, By

Waveform 1. Propagation Delay For Data Or Output
Enable Or Latch Enable To Output

Al B“%&Vu Yuz Vu
t L) ! 1, (L) ty(H)
TEAB, LEBA Vu Vu tudt)

And LEAB/LEBA Pulse Widths

OEAB

A0,

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

Vi

th(H) tskew "‘
A0, B v
Vu mSn L]

Waveform 3. Data Setup And Hold Times

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

Waveform 2. Propagation Delay For Data Or
Latch Enable To Output

AOp, By Vi

Waveform 4. Propagation delay skew
and output to output skew

OEAB Vi Vu

toz
Vu

pzL

AOp V or+0.3V
-

Waveform 6. 3-State Output Enable Time To Low Leve!
And Output Disable Time From Low Level

TEST CIRCUIT AND WAVEFORMS

tance; see AC CHARACTERISTICS for value.

Vec
M i tw d AMP (V)
PULSE o\ DUT 90% 3 90%
l GENERATOR -0
) NEGATIVE Vu Vu
Ry PULSE
I _L 10% 10% Low v
= = = = = = — |’_lmL(‘) —*I L—fn_n(')
Test Circuit For 3-State Outputs On A Port ! 4
SWITCH POSITION - e ftm ) e "
90% 0%
TEST SWITCH POSITIVE v v
PULSE " [
t t closed
PLZ' 'PZL 10% 4 10%
All other open f tw | towv
Ve VM = 1.5V
T v Input Pulse Definition
Vour Ru
FuLSE [XThs INPUT PULSE REQUIREMENTS
GENERATOR FAMILY
_I_ Icu 74F Amplitude | Low V [Rep. Rate tw 'TLH THL
= = = = = 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
R, = Load resistor; see AC CHARACTERISTICS for C, = Load capacitance includes jig and probe capadi-
L D
value. tance; see AC CHARACTERISTICS for value.
C, = Load capacitance includes jig and probe capaci- R,, = Pull up resistor; see AC CHARACTERISTICS
L U

for value.

= Termination resistance should be equal to Z of
ouT
pulse generators.
April 18, 1990
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e e FAST 74F30240,74F30244
BN, oree2 30Q Line Drivers

Date of issue September 15, 1989

'F30240 Octal 30Q Line Driver With Enable, Inverting

Sta Product Spedificati
e rocue SpecTeaton ( Open Collector )
FAST Products 'F30244 Octal 30Q Line Driver With Enable, Non-Inverting
‘ ( Open Collector )
FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
- Ideal for driving transmission DELAY (TOTAL)
lines or backplanes. 160mA | 74F30240 9.5ns 62.5mA
Ideal for applications with Imped- 74F30244 10.5ns 69mA
ance as low as 30Q ‘
- Guaranteed threshold voltages on )
the incldent wave while driving ORDERING INFORMATION
line as low as 30Q. PACKAGES COMMERCIALRANGE
« High Impedance NPN base inputs Vg =5V210%; T, =0°C 1o +70°C
for reduced loading (20p.A in High 24-Pin Cerdip (300 mil) N74F30240F, N74F30244F
and Low states) | 24Pin Plastic Siim DIP(300 mil)’ N74F30240N, N74F30244N
+ Ideal for applications which Erw Sl 02400 NI AE30544
require high output drive and A
minimal bus loading 1.Thermal mounting techniques are recommended. See SMD Process Applications (page
+ Octal Interface 17) for a discussion of thermal consideration for surface mounted devicas,__ -
+ 'F30240 Inverting p cause oOf the hign CUITent SINking capability of tese parts, the SOL package should
« 'F30244 Non-Inverting 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 ¢) use 2
+ Open-Collector outputs sink 450 linear feet per minute forced air or other thermal mounting techniques.
» Multiple side pins are used for V
fance { Inproves anead and naise INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
i It P P 74F(U.L) LOADVALUE
mmunity) PINS DESCRIPTION HIGHILOW | HIGH/LOW
« Available in 24-pin standard slim -
DIP (300“1") plastlc, SOL or Do- D7 Data inputs 1.0/0.033 20}IN20pA
CERDIP packages OEO- FE-‘ Output Enable inputs (active Low) 1.0/0.033 20pA/20pA
0, G, |Data outputs (OC) for 'F30240 0C/266.7 OC/160mA
DESCRIPTION
Q,-Q; |Data outputs (OC) for 'F30244 0C/266.7 OC/160mA
The 74F30240/F30244 are high current OTE:

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

of eight inverters. The ‘F30240 has in-  OC = Open Collector

verting data paths and the 'F30244 has

non-inverting paths. Each device has

eight inverters with two Output

Enables(CE,, O, ) each controlling four  sion line effects found on printed circuit ~ achieve TTL switching voltages on the
outputs. Both drivers are designed to  boards when fast edge rates are used. incident wave.

deal with the low-impedance transmis- The 160 mA IOL provides ample powerto
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DocumentNo. | 853-1200

ECN No. 99391

Date of issue April 18, 1990

Status Product Specification
FAST Products

FEATURES

« High impedance NPN base inputs
for reduced loading

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

Octal bidirectional bus Interface
'F30245 Non-Inverting

'F30640 Inverting

Choice of outputs:

Open collactors (B -B.) and
3-states(A-A,)

Open-Collector outputs sink
160mA

160mA 1, Ideal for low-Impedance
appllcatﬁms 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)

Avalilable In 24-pin standard slim
DIP (300mil) plastic or CERDIP
packages

Flow through pinout structure
facllitates PC board layout

.

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

74F30245 Octal 30Q Transcelver 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°C 10 +70°C
24-Pin Cerdip (300 mil N74F30245F, N74F30640F
24-Pin Plastic Slim DIP' N74F30245N, N74F30640N

NOTE:

1.Thermal mounting techniques are recommended. See SMD Process Applications (page
17) for a discussion of thermal consideration for surface mounted devices.

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE

74F(UL) | LOADVALUE

PINS DESCRIPTION HIGHLOW | HIGHILOW
A-A, |Datainputs 3.5/0.1167 7ORA/70pA

By- B, Data inputs 1.0/1.0 20uA/0.6mA

OE Output enable input (active Low) 2.0/0.0667 40pA/40pA

TR Transmit/Recsive input 2.0/0.0667 40pA/40pA

Ay A, Data outputs (3-state) 150/40 3.0mA/24mA
B,-B, |Data outputs (OC) 0C/266.7 | OC/H60mA

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

collector with 160mA I, while the A out-
puts are 3-state with 24mA I .Both
transceivers are designed to deal with the
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 'I'ﬂ:
switching voltages on the incident wave.
if the power is removed from the device.
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Transceivers FAST 74F30245. 74F30640
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
LR N R _§ B 8 B § B N §8 B % 8 § § B N § N B 3§ N N N | RN N N K N __§_ }
E] Ao w XCVR
% A 24 23 22 21 16 15 1413 Lﬁ‘g‘;‘:‘;
A 3 (Al
o {1111e0] _
20] IR Ay A2y Ay AL A A A, i DV VY 2 vivest
E Vee 20 —7m 2 ] |—e s
E’] Voo 17 —q oe - |22
37 o8 B, B, B, B, B, B, B, B, f‘*— “’:_:
o R . s
% :i 123 4 9101112 ﬁ‘*— __+,:_:
—t— |2
sl 47 Voo =Pin18.19
TOP VIEW GND = Pin 6.6.7.8
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
8 R _ N 8 B N N _§N N _§B _§ ] I EMEE BOEN INEN DN SN G DENE PN GEEE GENS G SN ARG SENN PENS N TS NS RS
-—---BWL——_---I---—-. -—_----_---.
© Bo [ 24] Aq P o YR
B 23] A, 24 23 22 21 16 15 1413 —DNsen1eay
N 2 222282113 [
e 2 As A A, A A, A 1 LI | - 24
ano [ 3] _?_o]fln Ay Ay A Ay A s A7 _T:_QO"“ pye g_
ano | [19] Voo 20 —{ TR LI:_Z — L
oo = 1 1 S~
ano | of 1] OF 8, B, B, By B, B, By B, 4 L)
5 (3 4 SRRE . 4 N
Bs 16] 45 123 4 910112 » F 18
B¢ [11] 14] Ay :’EZ ;]—,:
#7 b 13l A 12 . E:I—;
Voq = Pin 18,19 i ‘
TOPVIEW eﬁ% =Pin56,7.8 _Kz E:l—
LOGIC DIAGRAM 'F30245
A A A A A A
A°24 [23 lgz [21 Fs ~:1 5 % 13
_ 2
™
= LZtT Htr
OE
Vogepin 16,19 B1 Bz 3 84 | 9 Bw B11 B12
GND-pin5, 6,7, 8 o 1 8 3 . s s 7
April 18, 1990
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Transceivers FAST 74F30245. 74F30640

AC ELECTRICAL CHARACTERISTICS

LIMITS
T,=+25C T,=0°C10+70°C
Vee=5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
R = 5000 R, = 5000
Min Typ Max Min Max
t, . |Propagation delay 7.5 10.0 13.0 70 13.5
LH Waveform 1,2
bl A 08, avelo 30 45 75 | 25 8.0 ns
f Propagation defay 'F30245 20 35 65 15 70
PLH . i R |
oL (B0 A, Waveform 1,2 20 35 60 | 15 65 ns
Y N Ak _R__E_&R _§ R _ & & B 3 N B B _§ B ]
Ty | Propagation delay 80 8.0 120 | 60 12.5 |
£ AtoB Waveform 1,2 ns
PHL |Ay10 By 1.0 2.0 5.0 1.0 5.5 o
- 'F3064° L8 N _§B N N B B &8 N _§B B _B__§B _§_ _§ |
tPLH Propagation delay Wavef 12 1.0 25 55 1.0 6.0 ns
Yo |Byto A, avelorm 1, 1.0 20 5.0 1.0 55
t fopagation geray | R o TGl o e e ————m
PLH T__F9sd
i JOEOr T/R1o B By outputs  Waveform 1,2 35 55 85 | 30 9.0 ns 1
t Output Enable time Waveform 3 2-5 =T —4? = —7? = -ZI(;- T ?0— T
pzH JQutputl - . - - ~
toz !os or TR0 A_ Ay outputs ! Waveform 4 15 40 8o | 15 85 ns
t | J N . | |
PHz gOutput Disable time ut Waveform 3 1.5 3.5 6.5 1.0 75
iz IGEorTR10 A Aq OUPUS | \aveform 4 10 35 65 10 70 ns

NOTES: L—-———————J
1. See Figure A for Open Coltector 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

n —r VbL+0.3V
Waveform 3. 3-State Output Enable Time To High Level Waveform 4. 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.
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Status Product Synchronizing Dual J-K Positive Edge-Triggered Flip-Flop

FAST Products With Metastable Immune Characteristics

FEATURES ) TYPE TYPICAL 'M 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

PACKAG . o

+ High source current (I, = 15mA) ES Vg = SVHI0%; Ty = 0°C 1o +70°C
ideal for clock driver appliications 16-Pin Plastic DIP N74F50109N

+ Pinout compatible with 74F109 16-Pin Plastic SO N74F50109D

See 74F5074 for Synchronizing
Dual D-Type Flip-Flop

See 74F50728 for Synchronizing
Cascaded D-Type Flip-Flop

See 74F50729 for Synchronizing
Dual D-Type Flip-Flop with Edge-
Triggered Set and Reset

DESCRIPTION

The 74F50109 is a dual positive edge-trig-
gered JK-type flip-flop featuring individual J,
K, Clock, Setand Resetinputs; also true and
complementary outputs.

Set (Sy,,) and Reset (Ry,,) 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.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION rﬁéﬁ/{;}v Lglz?_l‘llxxls
Jor 4 Jinputs 1.0/0.417 20pA/250pA
Ko Ky K inputs 1.0/0.417 20pA/250pA
CP,. CP, Clock inputs (active rising edge) 1.0/0.033 20pA/20pA
Spor Spi Set inputs (active Low) 1.0/0.033 20pA/20pA
Ry Ry Reset inputs (active Low) 1.0/0.033 20pA/20pA
Q, Q, Q, Q Data outputs 750/33 15mA/20mA

NOTE

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 viclations. 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
16] v oc || l l 2 1y |6
[15] Aot Jo 3y Ko Ky b
j 4 =P ENN P N 7
14| J1 5 —dSp
R e
E] 3 R D EENN
12 —] cp,
12] cpy :;jc i';: pra Py
T 500 9 9, 0, a, e Lo e
13
] o LT 2“
! 6 710 9 1R 9
— Ve =pin 16 1 AL
E q GND=pin 8 s
TOP VIEW
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parameters for the 74F50109 are: t = 135ps
and T,=9.8 x 108sec where © 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

Signal
Generator

Signal
Generator

D a Trigger
DUT ] Digital
Scope

—poP [} | Input

Fig. 1—Test Setup

under any circumstances including setup and
hold time violations. This dlaim 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. Ifthe Qoutputisthen

used to trigger a digital 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 dearly that the Q output 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 voltline in the upper right

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS

4
——
et Ry

3

Volts 2

0 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

N
: \
Volts \
1 \
\ |
\\.L
0 ?

Time base = 2.00ns/div Trigger level = 1.5 Voits  Trigger slope = positive

Fig. 3—74F5074 Q output triggered by Q output, setup and hold times violated
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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 Qtrigger
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 eventwill be anincreased Clock-to-Q/Q
propagation delay. This propagation delay is,
of course, a function of the metastability char-

acteristics of the part defined by © 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 tofthe 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'

108 108 10" 102
AVAV/W
102 4 1015=f f
/ / (N
10,000 years /
/ / /
100 / A
MTBF
in 100 years / A
seconds 4 / /
10t / A
one year / / / /
10
106 / J//
one week 4 / / /
)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 V. s and Temperatures

0°C 25°C 70°C
T T, T To . T T°
55V {125ps { 1.0x10°sec | 138ps | 5.4x10°sec | 160 ps 1.7 x 10°%sec
50V|115ps | 1.3x10™sec | 135ps | 98x10%ec | 167ps | 3.9x 10 sec
45V |115ps | 34x10%sec | 132ps | 5.1x108sec | 175ps | 7.3x 10%sec
January 8, 1990 262

He simply plugs his number into the equation
below:

th
MTBF = 9/ T 1,

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 wice

the data frequency or 20MHz because input
events consist of both low and high data tran-

sitions. Multiplying f, by f, gives an answer of
10" 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

& —<P i_:__X
>o

- 333 p
g 2
n
ce, 4,12
- 5,11
sDn
R WS
Dn
Vcc-pinls
GND =pin 8
FUNCTION TABLE
INPUTS OUTPUTS
= = = = OPERATING MODE
SDn l:ll)n cpn Jn Kn Qn Qn
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 1 h | q g Toggle
H H T I | L H Load "0 (Reset)
H H T H L Load "1” (Set)
H H T | 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

I = 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 R, 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 0510 +7.0 \
Vin Input voltage 0510 +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state 0510 +Voe v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range Oto +70 °C
Ts1a Storage temperature -65to +150 °C
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RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
VCC Supply voltage 45 50 55 v
Vi High-level input voltage 20 \'
Vi Low-level input voltage 0.8 \Y
Ik Input clamp current -18 mA
Vect10% -12 mA
lom High-level output current
Vcc:ts% -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.)

UMITS
SYMBOL PARAMETER TEST CONDITIONS' > UNIT
Min | Typ® | Max
+10%V 25
Vog =MIN, Ioy =12mA ce Y
Vou High-level output voltage x“_ = mAX. 5%V | 27 | 34 \Y
=MIN
H

IOH =15mA iS%VCC 20 v
VCC =MIN, :|:10%Vcc 030 { 050 V

Vor Low-level output voltage Vy = MAX, lo =MAX
Vi = MIN 5%V 030 | 050 V
Vik Input clamp voltage Ve = MIN I =1, 073 12{ V
l Input current at maximum input voltage Vo =MAX, V, =T7.0V 0.1 { mA
Iy High-level input current Vee =MAX, V= 2.7V 20 | pA
| Low-level input current bk, 20| vA

w ow-level input curren — Voo =MAX, V, =05V
cP. 5p Fpn v 20 | pA
los Short circuit output current® Ve =MAX -60 -150 | mA
lec Supply current® (total) Ve =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. Alltypical values are at V,

=5V,T,=25C.

3. Not more than one output should be shorted at a time. For testing |°5, 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, lgg tests should be performed last.

4. Measure ICC with the dlock input grounded and all outputs open, then with Q and O outputs High in turn,

January 8, 1990
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc=5V V°c=5Vi10%
SYMBOL PARAMETER TEST CONDITION cL = 50pF (:L =50pF UNIT
RL =500Q RL = 500Q
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 130 150 85 MHz
toLH Propagation delay Waveform 1 2.0 a8 6.0 20 6.5
g | CP,©0Q orQ 20 | 38 6.0 20 | &5 ne
t Propagation delay 3.5 55 8.0 3.0 8.5
PLH s B = Waveform 2 ns
tonL SDn' RDn to On orQ, : 3.5 55 8.0 3.0 8.5
tog Propagation delay Skew'? Waveform 4 1.0 1.0 ns
v tos Output to output Skew?? Waveform 4 1.5 1.5 ns
NOTE:
Lty actual - o actual | for any output.
2. acwal - 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, Veor loading, etc.,).
AC SETUP REQUIREMENTS
. LIMITS
TA =+25°C TA =0°Cto +70°C
Vcc=5V V°c=5Vi10%
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 1.5 20
L) | J K tcp Waveform 1 15 20 n
(H) Hold time, High or Low 1.0 1.5
a(l‘) Jn' Rn to CP" Waveform 1 1.0 15 ns
L, (H) CP_ Pulse width, 3.0 35
(L) | HighorLow Waveform 1 40 5.0 ne
t (L) 's'Dn or ﬁDn Pulse width, Low Waveform 2 35 40 ns
t Recovery time
REC = ah4 Waveform 3 3.0 35 ns
SDn or RDn to CF‘n .
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AC WAVEFORMS

J

—]|

1/ tmax
CP,

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

Spn or Rp, Vi
‘ tReC

P, .

Waveform 3.
Recovery time for set or reset to clock

nKn Va  Va
“tg(L)thil) “t g (H) % tp(H)

Aty H—ke—tw L) — £

Waveform 2.
Propagation Delay for set and reset to output,
set and reset puise width

Q, Vi

tes
°l'ol Vm

(NOTE: “ 1" of top waveform is equalto * | * of bottom waveform )

om Qn

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

PULSE
GENERATOR

Rr J:_ CLI R

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.

o) | tw | yreow— WP
gﬁgg“ v"w% 10:'
ov
!’“ Tty _'l I’_ tnntt)
tnt) oty
r_w% 0% r_ ANP ()
PocsE " Vu Vu
10% 10%
, tw 2| ov
V=15V
Input Puise Definition
INPUT PULSE REQUIREMENTS
FAMILY
Ampitude | Rep.Rate tw | Y | Y
74F 3.0v 1MHz 500ns | 2.5ns | 2.5ns

January 8, 1990
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Status Product Specification
FAST Products

FEATURES

+ Metastable Inmune 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 Reset

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 (Sp,,) and Reset (Ry,,) 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 amive 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 © 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 TYPICAL SUPPLY CURRENT
TYPE Max TOTAL)
74F50728 145 MHz 23mA
ORDERING INFORMATION
COMMERCIAL  RANGE
PACKAGES Voo = SVE10%; 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 HIGH/LOW 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
S Sy Set inputs (active Low) 1.0/0.033 20pA/20pA
R Py Reset inputs (active Low) 1.0/0.033 20pA/20pA
Q, Q, Q, Q, 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 that in 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
flop 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

267

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 cascadedon a
single part the metastability characteristics
are greatly improved over using two separate
flops that are cascaded. The pin compatibility
with the 74F74 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-



Philips Components-Signetics FAST Products Product Specification
Flip-Flop 74F50728
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
2 12 R :
EDO 1 E Vee 1 e E | S
_ b, D 3
Dy [2] [13] fpy 3 —] cp, ° 2 p et .
—qs - N2
SPO 3 @ D4 :—c n: 1 1:
Spo[a E.CP1 11i :"1 1
10 (1] . s 9
QoE E §D1 11— "o Q,0,0, 0, 11 N c2 [
8o [€] o] o BEB e | .
GND [z I] o Vg =pin 14 s 808 1B3rls
GND =pin7
TOP VIEW

mal propagation delay. Suppose a designer
wants to use the flop for synchronizing asyn-
chronous data amiving 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.

tit
MTBF = e O/ T 1.t

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). [nthis 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

Data Qoutput 0°C 25°C 70°C
D a D Qp}—
T T, T T, T To
Clock | o & o o|Goutput 55V | 125ps | 1.0x10%sec | 138ps | 5.4x10%sec | 160ps | 1.7 x 105sec
50V | 115ps | 1.3x10"soc | 135ps | 9.8x 10%sec | 167ps 3.9 x 10%sec
Fig. 1 45V | 115ps | 3.4x10sec | 132ps | 5.1x10%ec | 175ps | 7.3 x 10%ec
Mean Time Between Fallures versus Data Frequency at various Clock Frequency
Ve =5V 74F50728
1070 T, =25 t =135ps
T, =9.8x10° sec
10%0
CLOCK=40MHz T
10%°
Mean Time S
.
Between Failures 1% SOMHz
(seconds)
+60MHz
10% 1
—————+70MHz , —_—
102 = 80MHz =
1 Biflion years> f——__ ! ‘ﬁ
- 100MHz
1010 ¢
10% ————
1K 100K 10M
Fig. 2 Data Frequency (Hz)
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LOGIC DIAGRAM

Spn L l
2,12
Oy o o b al2ie,
-} 6.8
cp >CP 5
> Q o—7q,
cr, 3.1 Y
- 1,13
RDn
Vcc-pinw
GND =pin 7

FUNCTION TABLE(Note**)

INPUTS menaL | outpuTs

— — — OPERATING MODE
sDn RDn CPn Dn Qn o|'|

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 jLoad"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

** _Dan entering the flop requires two clock cycles to 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 v
Vin Input voltage 0510 +7.0 v
I Input curent -30to +5 mA
Vour Voltage applied to output in High output state 051t +Vcc v
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tsrg Storage temperature -65 to +150 °C

March 19, 1990 269




Product Specification

Philips Components-Signetics FAST Products

Flip-Flop 74F50728
RECOMMENDED OPERATING CONDITIONS
UMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 5.5 \
Viu High-level input voltage 2.0 v
Vi Low-level input voltage 0.8 \"
™ 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.)

umiTs
ol 1
SYMBOL PARAMETER TEST CONDITIONS Min Typz Max UNIT
, V... =MIN, +10%V 25 v
Vou High-level output voltage V) = MAX, lon = MAX cc
Vi = MIN 5%V 27 34 \
Vae =MIN, +10%Veq 030 | 050 | V
Vou Low-level output voltage V= MAX, Tor =MAX
v:tl =MIN £5%Vee 0.30 {050 | V
Vi Input clamp voltage Voo =MIN I =1y 073 | -1.2 v
h Input current at maximum input voltage Vo = MAX, V, = 7.0V 100 | pA
M High-level input current Vec = MAX, V=27V 20 | pA
! Low-level L n |y -MAX,V, =05V 2% | vA
L ow-level input current = LV, =0.
P CP 5oy Fon| | 20 | pA
log | Short-circuit output current ® Voo = MAX 60 -150 | mA
lec | Supply current® (total) Vg = MAX 23 | 34 | 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=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, lyg 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

LIMITS
Ty=+25°C T, =0°C 1o +70°C
Ve =5V occ=5V:t10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C, =50pF UNIT
RL = 5000 RL = 500Q
Min Typ Max Min Max
fMAx Maximum dock frequency Waveform 1 100 145 85 MHz
t Propagation delay 20 338 6.0 1.5 6.5
PLH — .
tonL CP t0Q orQ Waveform 1 20 38 6.0 20 65 ns
t Propagation delay 35 5.0 8.0 3.0 9.0
PLH = = Waveform 2 ns
tonL Sp Rpn 10Q,0r Q) 35 5.0 8.0 3.0 85
tos Propagation delay Skew '3 Waveform 4 1.0 10 ns
tos Output to output Skew?® Waveform 4 1.5 1.5 ns
NOTE:
1.}t yactual - 1, actual § for any one output.
2. | oy actual - t,,, 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, Ve loading, etc..).
AC SETUP REQUIREMENTS
LIMITS
T,=+25°C T,=0°Cto+70°C
: Ve =5V Voo =5V110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 1.5 20
S Waveform 1
&L | b wce, aveform 15 20 "
(H) Hold time, High or Low 1.0 1.5
&(L) D, to CP, Waveform 1 10 15 ns
t,(H) CP Pulse width, 3.0 35
(W) High or Low Waveform 1 4.0 5.0 ns
t,(L) §,,, or Ry, Pulse width, Low Waveform 2 40 4.0 ns
t Recovery time
REC Ay il . 5
S,,, or Rp, 1o CP, Waveform 3 35 3 ns
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AC WAVEFORMS

M v

—

1/ tauax

Koty (H)—ke—tw (L) — #

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

Spn or Rp, Vu i
" tREC

cPy Vu

Waveform 3.
Recovery time for set or reset to clock

Jn'.’(—n v . gDn m<‘—‘w(l-)—°7FV“
' “tg{t)t-thlL) g (H) 11 h(H)
.

Waveform 2.
Propagation Delay for set and resst to output,
set and reset pulse width

Vu

tps
9 Vu

( NOTE: " | " of top wavetorm Is equal to | * of bottom wavelorm )

on' °n —T
tos
v

Q

Qp, Qn "

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

Vee
Vin Vour
PULSE
GENERATOR pur
T R
1L T
Test Circuit For Totem-Pole Outputs
DEFINITIONS
RL = Loadresistor; see AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
R = Termination resistance should be equal to Z, 1 of
pulse generators.

|
eVl tw ] Yo AP
NEGATIVE v v
PULSE " "
10% 10% ov
- ,'_"ML(") _'l =t ()
— r—-tm(l') b—tnut)
0% 0% AMP (V)
POSITVE
PULSE Vu Vu
10% 10%
2 tw {4 N o
VM =1.5V

Input Pulse Definition

INPUT PULSE REQUIREMENTS
Y

2.5ns

FAMILY

Ampétude | Rep.Rate 1,

THL

2.5ns

w
500ns

74F 3.0V 1MHz
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Document No. 853-1390
ECN No. 98904
Date of issue February 23, 1990
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
Fllp-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 (SDn) and Reset (Ron) are asynchronous
positive-edge triggered inputs and operate in-
dependently of the Clock (CPn) 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 D n 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 £ TYPICAL SUPPLY CURRENT
TYPE MAX (TOTAL)
74F50729 120 MHz 19mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = 5VE10%; 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 HIGHLOW | HIGH/LOW
Dy D1 Data inputs 1.0/0.417 20pA/250pA
CP,, CP, Clock inputs (active rising edge) 1.0/0.033 20pA/20pA
Spe S Set inputs (active rising edge) 1.0/0.033 20pA/20pA
Ryor Rg Reset inputs (active rising edge) 1.0/0.033 20pA/20pA
Q,Q, G, G, | Dataoutputs 750/33 15mA/20mA

OTE:

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

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 wili not glitch or display a
metastable state. Typical metastability para-

meters for the 74F50729 are: T = 135ps and
T,=98 x10%sec where © represents a func-
tion of the rate atwhich 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] Vee || LI | 5
Do [2] 13] Rpy P ™1 1Pe
» 3 —{cpy 2 6
cry[3] 12] D, s —]sp, Te N
Spo[4] [11] cp, ' P00 —®r
|:1 11— cp, 10
Qo ] E Sp1 10— Sy — 15 |9
al.'l E E Q, 13— Rpy Qo Qo Q1 01 l——>c2
GND [7] 8] o 2 1o LN
Vcc =pin 14 l T I 13 R
TOP VIEW GND =pin 7 5 6 9 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-.

acleristics. 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-
D Q—Trigger

Signal
Genarator Digital
DUT A
S w o Scope
Generator

Input
Fig. 1—Test Setup

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
used totrigger a digital 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 ime 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 voltline in the upper right
hand quadrant. These show that the Q output
did notchange 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 fiop 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

Volts 2

0 » 2%
Time base = 2.00ns/div Trigger level = 1.5 Volits Trigger slope = positive

Fig. 2—74F74 Q output triggered by Q output, setup and hold times violated

] \
\
1 \
0 \¥
%

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

February 23, 1990
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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 t 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:

t/
MTBF = e "/ T tof,

In this formula, 'c is the frequency of the clock,
f,is the average input event frequency, and t

MEAN TIME BETWEEN FAILURES (MTBF) versus t'

108

108 10" 10%

y
e/

1014

/

10,000 years

10%%=1, 1

NN

AV

MTBF
in 100 years

1010 / /

seconds "4

10 /

one year
10

AN
~N

w1/

//

9 10

t' in nanoseconds

Fig. 4 MTBF versus t' for 74F50729 att = 135ps and T,=9.8x 105 sec

Typical values for« and T, at various V_.s and Temperatures

0°C 25°C 70°C
k4 T° T To T To
55V |125ps | 1.0x10%sec | 138ps | 5.4 x 10%sec | 160 ps 1.7 x 105sec
50V | 115ps | 1.3x10"0sec | 135ps | 9.8x10%sec | 167ps 3.9 x 10% sec
45V [ 115ps | 3.4x10"%sec | 132ps | 5.1x10%sec | 175ps 7.3 x 10%ec
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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 consistof both low and high data tran-
sitions. Multiplying f‘ by f. gives an answer of
10'S 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

Spy 410
113
RDn
31
CPn
2,12
Dn
FUNCTION TABLE
INPUTS OUTPUTS
- OPERATING MODE
SD RD CcP 3 Q Q
T 1 X X H L Asynchronous Set
7 t X X L H Asynchronous Reset
) T i) h H L Load "1"
iy T | L H Load "0"
7 7 ky X 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

I = 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
Vee Supply voltage 051t +7.0 v
Vin Input voltage -0.510 +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5to *vCC Vv
tout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C
Tera Storage temperature -65 to +150 °C

February 23, 1990
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 \"
VIH High-level input voltage 2.0 Vv
VlL Low-level input voltage 0.8 Vv
Ik Input clamp curmrent -18 mA

VCC:H 0% -12 mA
lon High-level output current

Vccis% -18 mA
loy 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 P T CONDITIONS'
ARAMETER TES Min | Typ? | Max UNIT
+10%V,

Vee =MIN, I, =-12mA Yoo | 25 v
Vou | High-level output voltage 3"_ - mrj( OH 5%V g 27 | 34 v
" loy=-18mA | s50v.. | 20 v

V.. = MIN, +
VOL Low-level output voltage VI(I:_C= MAX, ’OL _f ’w%vcc 0.30 | 0.50 v
Vig = MIN 5%V 030|050 | V
Vi Input clamp voltage Vec =MIN 1 =1 073|112 | V
h Input current at maximum input voltage Vee = MAX, VI =7.0V 100 | pA
" High-level input current VCC = MAX, V' =27V 20 HA
] . D, -250 | pA

I Low-level input current Vcc = MAX, VI =05V
CP,Spn Ron 20 | pA
los | Short-circuit output current ® . Vg = MAX 60 -150 | mA
lec Supply current® (total) Vo = MAX 19 | 27 | 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 Vi = 5V, T, = 25°C.

3. Not more than one output%?muld be shorted ata time. For testing |,q, 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. 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

LIMITS
Ty =+25°C T, =0°C10+70°C
V..=5V V.~ =5V 110%
SYMBOL PARAMETER TEST CONDITION C_ =50pF cch =50pF UNIT
RL =500Q RL =500Q
Min Typ Max Min Max
'MAX Maximum clock frequency Waveform 1 105 120 85 MHz
oLH Propagation delay 20 3.9 6.0 15 65
ta. | CP, 10Q orQ Waveform 1 20 | 39 60 20 | 65 ns
t Propagation delay 20 4.0 6.5 1.5 75
PLH =
tar | Spr Ro ©Q, 0T, Waveform 2 30 | so | 75 | 20 | 80 s
tes Propagation delay Skew'3 Waveform 4 1.0 1.0 ns
tos Output to output Skew?? Waveform 4 1.5 1.5 ns
NOTE:
ey actual - toyy actual | for any output.
2. ton 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°C to +70°C
V.n=5V V.. =5V110%
SYMBOL PARAMETER TEST CONDITION €, =50pF ch = 50pF UNIT
R_=500Q R, =500Q
Min Typ Max Min Max
tts(?) [S)et::p(t:lrpne, High or Low Waveform 1 1.5 20 ns
(L) L 1o CPy 1.5 20
(H) Hold time, High or Low 1.0 1.5
(h(L) D to CP Waveform 1 10 15 ns
b n ' CPn
t,(H) | CP Pulse width, 30 35
(L) | High or Low Waveform 1 40 6.0 ns
t(H) [ Sp, or Ry Pulse width, High Waveform 2 35 40 ns
Recovery time
taec ssn o‘: go n":, cP, Waveform 3 6.0 6.5 ns
Recovery time
taec Spn 10 Ry, O Ry 10 Sy Waveform 3 1.0 1.0 ns
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AC WAVEFORMS

™ 705, %/////(v..

“tgytal) 4 ta(H)

M pax

CP,
" —ty ()= K —tw (U —

Waveform 2.
Propagation Delay for set and reset to output,
set and reset pulse width

Waveform 1. Propagation Delay For data to output, data Q b Q i Vu
setup time and hold times, and clock width
Q,c i Vu
Spnor Rpy Vu
{ NOTE: " 1" of top waveform Is equal to * | " of bottom waveform )
G REC”

Qs @
\J
Spn or Rpp, CP, @ M
] tos
Waveform 3. a.
Recovery time for set or reset to clock ns @n Vu
and set to reset or resst to set
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

oo\ tw | yom— AMPO
v
ce N v
T 10% 10% ov
- l'—"rm.(‘.) _“ |’_‘1u¢(‘)
Vin v,
PULSE : N ) r—'m(‘) r— Lty
GENERATOR puT o o AMP (V)
Ry ‘L c, R :&?IS'EVE Vu Vi
= = = = '1: = i / r tw 1 1 ov
Vg =15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
DEFINITIONS | EAMILY INPUT PULSE REQUIREMENTS
(F;L = toa: resist:?r; see ACI CdHARACTdERISbTICS for value. Amplitude | Rep.Rate tw ol Yy | YraL
= Load capacitance includes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. i sov 1MHz | 500ns) 25ns | 2.5ns

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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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 manifestedin a bi-stable device by the
outputs glitching, going into an undsfined
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 after the specified propagation delay
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 T,". Second, once the device is in a
metastable state how long would it be
expected to remain in that state? This
parameter is tau (r) and is simply the ex-
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A Metastability Primer

Application Note
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ponential time constant of the decay rate
ofthe metastability. Itis sometimescalled
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 afictitious
edge-triggered D-type flip-flop and we

280

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). Thisfictitious
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
cycle the data signal produces 10 million
points each second where it is possible
for the flip-flop to go into a metastable
state, an average of one point for each
clock pulse. Animportant point about the
characteristic of the data signal in relation
to the clock is that the data transitions
must have an equal probability of occur-
ring anywhere within the clock period or
the results could be skewed. In other
words, we need to have a uniform distri-
bution of random data transitions (high
and low) relative to the clocking edge.

Thefirst measurement we takeis to deter-
mine the numberof times the device s still
in a metastable state 8 ns after the clock
edge. With this device there are 792
failures after 1 billion clock cycles.
Changing the time to 9 ns we measure 65
failures after another 1 billion cycles.
Because metastability resolvas 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 asin 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« =7NTN)

where N1 and N2 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 device 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. Sincethe datatransits on average
onca 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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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.

' Ny P,
@) To=-j—2
s NCQ

Where N, is the number of clocking
events at 9 ns (in this instance, 1 billion),
Pgis the period of the clock, and N9 isthe
number of failures recorded at 9 ns.

By the same reasoning the window at 8 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 =T89(°_:=;J

or equivalently,
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To= Tge(ngs)

In this case T, 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 asthe 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 afterthe clock edge. He
simply plugs his numbers into equation

().
)

MTBF .2 _
@) T Tofct;



Signetics Standard Products

Application Note

A Metastability Primer

AN219

In this formula {_ is the frequency of the
clock, { 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
B MIBF= =713,
Y

This gives the MTBF for 8 ns, buthow 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 puise that the
output is sampled.

=) )
@ MBF=&_* " __¢©'"T
November 1989
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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. Infact, 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 exponentialfunction 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 morethan 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
T7 from equation (3) we see that the
window at h is 0.965 ps. Now let's as-
sume that we have a device withthe same
size window (0.965ps)ath andanhof 7
ns. The difference between this device
and the previous example. is that this
device has atau of 150 ps. Clearly, if the
device has the same h and the same size
of window at h but a smaller tau, the
deviceis better. Butlet's calculate the T,

To= T7e[7_:s)

To=1 78 million seconds!

Comparing the T, 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.

SUMMARY

This paper is intended to introduce the
reader to the terms he will be dealing with
regarding metastability and it is hoped
thatthisintroduction willhelp himto digest
the more in-depth papers that he will be
reading. Signetics uses the parameters
described by Thomas Chaney of Wash-
ington University in St. Louis, Missouri
because they are fundamental and the
better metastability papers generally use
these parameters. Forfurther readingon
the subject, the article “Metastable be-
haviorindigital systems” by Lindsay Kiee-
man and Antonio Cantoni published in
IEEE Design & Test of Computers in
December of 1987, is recommended.

100%

]
oot o
PROBABILITY 4
OF /i
FAILURE /
50% /
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 Reset )

74F50109 Synchronizing Dual J-K
Posltive Edge-Triggered Flip-Flop

MAJOR FAMILY FEATURES
« Metastable Immune characteristics

» Propagatlon delay skew and
output to output skew guaranteed
to be less than 1.5ns

Balanced output currents for clock
driver applications (I, =1 =
20mA) i

INTRODUCTION

Signetics 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 Q OUTPUT
D Q D Ql————
CLOCK — — Q OUTPUT
D CLK Q [—> CLK Q}——
Figure 1 — Cascaded Flip-Flops
SIGNAL GENERATOR D Q TRIGGER
DIGITAL
O'SCOPE
CLK
SIGNAL GENERATOR a 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, Signetics has used the best ox-
ide-isolated process available to make
these products the best synchronization
_solutions possible.

METASTABLE IMMUNITY .

Signetics 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 (sée 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 Voits
Trigger slope = positive

Figure 3—74F74 Q Output Triggered By Q Output, Setup And Hold Times Violated
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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. [f 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. |t 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. o

When the device-under-test is a metas-
table immune part, such asthe 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 Signetics
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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 VLS, 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
To. To is a function 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 parameteris 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 (1). 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

)

N [To (clock rate)(input data rate)]
September 1989

MTBF

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:

()]

) [o.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
inthe example above the t'=100 ns. This
t' gives:
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G
"~ [0.8E6(10 MHz)(10 MHz)]

MTBF =5.0E321seconds
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{0135ns

” 0.8E6(100 MHz)(100 MHz)]

MTBF

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 Signet-
ics 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.

For further reading on the metastability
problem Signetics recommends applica-
tion note AN219, “A Metastability
Primer,” and “Metastable Behavior in
Digital Systems” by Lindsay Kleeman
and Antonio Cantoni in IEEE Design &
Test of Computers, December 1987,
pages 4-19.
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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 74F50729 from Signetics 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. Thefirst 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 adelay in the path of
the CLR signal.

clock’
|\ DSETQ 2xclock
clock Q 2xclock'
CLR

L

Figure 1a. Frequency doubler

— T N
1) L] L
P A ~ A
PEINAVWI AN YANNN AN AN

Ch. 1 = 2.000 volts/div
ch. 2 = 2.000 volts/div
Timebase = 10.0 ns/div

Figure 1b. Input (top) and output (bottom) waveforms from a 2X frequency multiplier

Offset = 0.000 volts
Offset = 0.000 volts
Delay = 0.,00000 s
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MULTIPLY INPUT FREQUENCY
BY N USING N FLIP-FLOPS

The 74F50729 can also be used to multi-
ply input frequencies by n using n flip-
flops. The circuit shown in Figure 2a uses
nflip-flops to produce a series of n pulses
in response to each rising transition at the
input. The pulse width high and low can

To understand the operation of this cir-

cuit, imagine Q,
state and Q’,
high transﬂlon at the
cause Q,  togo high
The Iow io high tran:
trigger the CLR,
back low and Q'

. Starting out in the low
m the high state. Alowto

CLK, , inputs will
and Q . logolow.
smons of Q, , will

» inputs bnngmg Q
back high. The Iow to

Q, , into the low state. The low to high
transitions of Q, _ will again trigger the
CLR, _ inputs bnnglng Q,  backlowand
Q, back high. Thlsmtum will stimulate
anothersetof pulsesonQ, /Q’, | stimu-
lating anothersetonQ, /Q andsoon
When the sequence is complete Q, will
have produced n rising pulses, Q, , will

be independently increased by increas-  Nigh 1ransi§ions °f Qy ., will trigger ha":opm‘t’:czd :é ’i:jl:‘i%}?l‘:ﬁlesé:nd ::
ing the delays shown in Figure 2b. SET, ,puttingQ, into the high state and zn wn through Q, i ep
uced one pulse.
Flip-Flop 1 Flip-Flop 2 Flip-Flop n
! __—| |
SET SET | [sET
D Q —7 LD Q —| —D Q _l
> QI O LI B > o
CLR CLR CLR
clock
Figure 2a. Multiply by n
-3.000 ns 47.000 ns 87.0t
— M o B T
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Figure 2b. Input and output waveforms from a 4X frequency multiplier.
The waveforms are (in descending order) Clock, Clock2, Clock 3, and Clock4.
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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
input clock edge. Totrace throughthecir-
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
edge 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 repetitive 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
CIOCK!_ D Q clock/1.5 D Q
—P Q Q
CLR CLR
T 1

clock/3

Figure 3a. Divide by 1.5 and 3
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= 10.0 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.
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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
be interpreted 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 Signetics
74F5074 in a configuration that willturn a
positive runt pulse into a useable pulse or
ignore itif 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 reset 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. If 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

January 1990
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Eliminating Glitches—Using the
74F50XXX Family

Application Note
RUNT PULSE SET USEABLE PULSE
D Q
DELAY )—pCLK Q' 1
RESET T
1———‘ _

FIGURE 1—Blocks Positive Glitches

—
RUNT PULSE SET USEABLE PULSE
b Q T
\/ T
Q_(DELAY )}—bCLK Q =
RESET

FIGURE 2—Blocks Negative Glitches

INPUT A
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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 output ofthe 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
éns. If a longer output pulse width is
required, a non-inverting delay from the
Q' to the reset or an inverting delay from
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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. H a non-metastable immune
device is used the outputs can produce a
glitch.
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Phone: (505) 345-5553

NEW YORK
Ithaca

Bob Dean

Phone: (607) 257 111
Rockville Centre

S-J Associates

Phone: (516) 536-4242
Wappingers Falls

B0b Bean, Inc,

Phone: (914) 297-6406

NORTH CAROLINA
Smhhlﬁeld

AD
Phone: (919) 934-8136
OHIO

Centerville
Bear Marketing, Inc.
Phone; (513) 436-2061
Richfield
Bear Marketing, Inc.
Phone: (216) 659-3131

OREGON
Beaverton
Western Technical Sales
Phone: (503) 644-8860
PENNSYLVANIA
Pillsbur&l;
Bear Marketing, Inc.
Phone: (412) 531-2002

Hatboro
Delta Technical Sales, Inc.
Phone: (215) 957-0600

TEXAS
Austin
Synergistic Sales, Inc.
Phone: (512) 346-2122
Houston

Knerglstlc Sales, Inc.
one: (713) 9371990

Richardson
S{lnergistic Sales, Inc.
Phone: (214) 644-3500

UTAH

Salt Lake Cny
Electrodyne
Phone: (801) 264-8050

WASHINGTON
Bellevue
Western Technical Sales
Phone: (206) 641-3900
Spokane
Western Technical Sales
Phone: (509) 922-7600

WISCONSIN
Waukesha

Micro-Tex, Inc.

Phone: (414) 542-5352

CANADA
Calgary, Alberta
ech-Trek,
Phone: (403) 241 1719
Mlssissauga, Ontario
Tech-Trek, Ltd.
Phone: (416) 238-0366
Nepean, Omarlo
ech-Trek,
Phone: (613) 225 5161
Richmond, B. C
Tech- Tre
Phone: (604) 276 8735
Ville St. Laur’nl Quebec
Tech-Trek,
Phone: (514) 337-7540
PUERTO RICO
Santurce

Mectron Grou,
Phone: (809) 728-3280

DISTRIBUTORS

Contact one of our
local distributors:
Anthem Electronics
Falcon Electronics, Inc.
Gerber Electronics

Hamilton/Avnet Electronics

Marshall Industries
Schweber Electronics
Wyle/LEMG
Zentronics, Ltd.
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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 six series of handbooks:

INTEGRATED CIRCUITS

DISCRETE SEMICONDUCTORS

DISPLAY COMPONENTS

PASSIVE COMPONENTS*

PROFESSIONAL COMPONENTS**

MATERIALS*

The contents of each series are listed on pages iii to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. 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.

November 198ﬂ l



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 HE40008B 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 ECL 10K and 100K logic families
ICOSN TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
1C12 12C-bus compatible ICs
1C13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
Supplement
to IC15 FAST TTL logic series
IC16 CMOS integrated circuits for clocks and watches
1C17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
iIc18 Microprocessors and peripherals
IC19 Data communication products

W (June 1989



DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current  NEW  pandbook title
code code
S1 SCO01 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SCO03*  Thyristors and triacs
S3 SCo4 Small-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
Sab SC06 High-voltage and switching power transistors
S5 SC07 Small-signal field-effect transistors o
§6 SCo8 RF power transistors

SC09 RF power modules
S7 SC10 Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12 Optocouplers
S9 SC13* PowerMOS transistors
S10 SC14 Wideband transistors and wideband hybrid IC modules
SN SC15 Microwave transistors '
S15** SC16 Laser diodes
S$13 SC17 Semiconductor sensors
S14 SC18*  Liquid crystal displays and driver 1Cs for LCDs

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.

June 1989W (



DISPLAY COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

T8 DCO1 Colour display components

T16 DCO02 Monochrome monitor tubes and deflection units
Cc2 DCO3 Television tuners, coaxial aerial input assemblies
c3 DC04* Loudspeakers

C20 DC05 Flyback transformers, mains transformers and

general-purpose FXC assemblies

* These handbooks are currently issued in another series; they are not yet

issued in the Display Components series of handbooks.
. KOCtober 1989



PASSIVE COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

c14 PAO1 Electrolytic capacitors; solid and non-solid
C11 PA02 Varistors, thermistors and sensors

Cc12 PAO3 Potentiometers and switches

c7 PAO4 Variable capacitors

C22 PAO5*  Film capacitors

C15 PA06* Ceramic capacitors

c9 PAO7* Piezoelectric quartz devices

c13 PAO8 Fixed resistors

* Not yet issued with the new code in this series of handbooks.

vi

October 1989\ (



PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

zg;':"t 'c’gge handbook title

T1 * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types

T2b * Transmitting tubes for communications, ceramic types

T3 PCO1** High-power klystrons

T4 * Magnetrons for microwave heating

T5 PC02** Cathode-ray tubes

T6 PCO3** Geiger-Mtiller tubes

T9 PC04** Photo and electron multipliers

T10 PC05 Plumbicon camera tubes and accessories

T11 PCO6 Circulators and Isolators

T12 PCO7 Vidicon and Newvicon camera tubes and deflection units

T13 PC08 Image intensifiers

T15 PC09** Dry reed switches

c8 PC10 Variable mains transformers; annular fixed transformers
PC11 Solid state image sensors and peripheral integrated circuits

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.

\ Gav 1989



MATERIALS

This series of data handbooks comprises:

current  new

code code handbook title

C“} MAO1*  Soft Ferrites

C5
Cc16 MAO2** Permanent magnet materials
c19 MAOQ3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MAO1.

** Not yet issued with the new code in this series of handbooks.

viii November 1988\ (






Philips Components — a worldwide Company

Argentina: PHILIPS ARGENTINA S.A. Div. Philips Components, Vedia 3892,
1430 BUENOS AIRES, Tel. (01) 541-4261.

Australia; PHILIPS COMPONENTS PTY Ltd, 11 Waltham Street,
ARTARMON, N.S.W. 2064, TEL. (02) 439 3322.

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b H.,

UB Bauelemente, Triester Str. 64, 1101 WIEN. Tel. (0222) 60 101-820.

Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div.,

80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256111,

Brazil: PHILIPS COMPONENTS (Active Devices)

Av. das Nacoes Unidas, 12495-SA0 PAULO-SP, CEP 04578, P.O. Box 7383,
Tel. (011) 534-2211
PHILIPS COMPONENTS (Passive Devices & Materials)
Av. Francisco Monteiro, 702 — RIBEIRAO PIRES-SP, CEP 09400,
Tel. (011) 459-8211.
Canada: PHILIPS ELECTRONICS LTD., Philips Components,
601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8
Tel. (416) 292-5161. N
(IC Products) SIGNETICS CANADA LTD., 1 Eva Road, Suite 433,
ETOBICOKE, Ontario, M3C 425, Te!. (416) 626-6676.

Chile: PHILIPS CHILENA S.A,, Av. Santa Maria 0760, SANTIAGO,
Tel. (02) 773816.

Colombia: IPRELENSO LTDA, Carrera 21 No. 56-17, BOGOTA, D.E,
PO. Box 77621, Tel. (01) 2497624,

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80, PB1919, DK-2300
COPENHAGEN S, Tel. 01-541133.

Finland: PRILIPS COMPONENTS, Sinikatiiontie 3, SF-2630 ESPOO
Tel. 358-0-50261.

France: PHILIPS COMPOSANTS, 117 Quai du President Roosevelt,

92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01) 40938000.

Germany (Fed. Republic): PHILIPS COMPONENTS UB der Philips Gm.bH.,
Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0.

Greece: PHILIPS HELLENIQUE S.A., Components Division,

No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4834339/4894911.

Hong Kong: PHILIPS HONG KONG LTD., Components Div.,

15/F Philips Ind. Bldg., 24-28 Kung Yip St, KWAI CHUNG, Tel. (0)-4245 121,

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components Dept.,
Band Box Building, 254-D Dr. Annie Besant Rd., BOMBAY — 400025,
Tel. (022) 4930311/4330590.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div.,
Setiabudi Il Building, 6th Fl,, Jalan H.R. Rasuna Said (P.O. Box 223/KBY)
Kuningan, JAKARTA 12910, Tel. {021) 517995.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components Division,
Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355.

Italy: PHILIPS S.p.A., Philips Components, Piazza IV Novembre 3,

1-20124 MILANO, Tel. (02) 6752.1. :

Japan: PHILIPS JAPAN LTD., Components Division, Philips Bldg. 13-37,
Kohnan 2-chome, Minato-ku, TOKYO (108), Tel. {03) 7405028

Korea (Republic of); PHILIPS ELECTRONICS (KOREA) LTD., Components
Division, Philips House, 260-199 ltaewon-dong, Yongsan-ku, SEQUL,

Tel. (02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div.,

3 Jalan $515/2A SUBANG, 47500 PETALING JAYA, Tel. (03) 7345511,

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la Republica, No 215
Local 5, Cd Juarez CHIHUAHUA 32340 MEXICO, Tel. {16) 18-67-01/02.

Netherlands: PHILIPS NEDERLAND B.V,, Markigroep Philips Components,
Postbus 80050, 5600 PB EINDHOVEN, Tel. (040) 783749,

New Zealand: PHILIPS NEW ZEALAND LTD., Components Division,

110 Mt Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1, Manglerud 0612,
0SL0, Tel. (02) 680200. -

98-2915-410

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz,
M.A. Jinnah Rd., KARACHI-3, Tel, (021) 725772.

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apariado 5612,

Tel. 51-14-350059.

Philippines: PHILIPS ELECTRICAL LAMPS INC., Components Div., 106 Valero
St Salcedo Vilage, MAKATI, P.O. Box 911, METRO MANILA,

Tel. (63-2) 810-0161

Portugal: PHILIPS PORTUGUESA S.ARL, Av. Eng. Duarte Pacheco 6,
1009 LISBOA Codex, Tel. (019) 683121.

Singapore: PHILIPS SINGAPORE, PTE LTD., Components Div., Lorong 1,
Toa Payoh, SINGAPORE 1231, Tel. 3502000.

South Africa: S.A. PHILIPS PTY LTD., Components Division,
JOHANNESBURG 2000, P.O. Box 7430.

Spain: PHILIPS COMPONENTS, Balmes 22, 08007 BARCELONA,

Te!. (03) 3016312,

Sweden: PHILIPS COMPONENTS, A B,, Tegeluddsvagen 1,
$-11584 STOCKHOLM, Tel. (0)8-7821000.

Swhtzerland: PHILIPS A.G., Components Dept., Allmendstrasse 140-142,
CH-8027 ZURICH, Tel. (01) 4882211.

Taiwan: PHILIPS TAIWAN LTD.,, 581 Min Sheng East Road, P.O. Box 22978,
TAIPE] 10446, Taiwan, Tel. 886-2-5005893.

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road,
P.0. Box 961, BANGKOK, Tel. (02) 233-6330-9.

Turkey: TURK PHILIPS TICARET A.S., Philips Components,

Talatpasa Cad. No. 5, 80640 LEVENT/ISTANBUL, Tel. (01) 1792770.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard House,

Torrington Place, LONDON WC1E 7HD, Tel. (O1) 5806633.

United States: (Color Picture Tubes - Monochrome & Colour Display Tubes}
PHILIPS DISPLAY COMPONENTS COMPANY, 1600 Huron Parkway,
P.0. Box 963, ANN ARBOR, Michigan 48106, Tel. (313) 996-9400.

(IC Products) SIGNETICS COMPANY, 811 East Arques Avenue,
SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000.
{Passive Components, Discrete Semiconductors, Materials and Professional
Components) PHILIPS COMPONENTS, Discrete Products Division,
2001 West Blue Heron Blvd., P.0. Box 10330, RIVIERA BEACH,
Florida 33404, Tel. (407) 881-3200
Uruguay: PHILIPS COMPONENTS, Coronel Mora 433, MONTEVIDEO,
Tel. (02) 70-4044.

Venezuela: MAGNETICA S A, Calle 6, Ed. Las Tres Jotas, CARACAS 10744,
App. Post. 78117, Tel. (02) 241 7509,

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD., 62 Mutare Road, HARARE,
P.O. Box 994, Tel. 47211.

For all other countries apply to: Philips Components Division, Strategic
Accounts and International Sales, P.0. Box 218, 5600 MD EINDHOVEN, The
Netherlands, Telex 35000 phtenl, Fax 23753,
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