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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 
74F219A 
74F646A 
74F648A 
74F651A 
74F652A 

74F711 
74F712 
74F723 
74F725 
74F777 
74F807 

74F1763 
74F1766 
74F3893 
74F5074 
74F5300 
74F5302 

74F8960 
74F8962 
74F8963 
74F50109 
74F50728 
74F50729 

A series of Industrial Temperature part types, guaranteed over an 
extended temperature range of -40°C to +85°C (instead of the 

. traditional temperature range of 0°C to + 7QoC) has also been released. 
Specifications for these parts and ordering information has been added 
to the existing data sheets. An "I" prefix has been added to designate 
the industrial temperature range part types: 

174F86 
174Fl 12 
174F175 

174F244B 
174F280B 
174F655A 

174F656A 
174F657 
174F776 

174F3037 

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 74Fl761 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 7 4FSOXXX 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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DEFINITIONS 

Product Status 

Formative or In Design 

Preproduction Product 

Full Production 

Definition 

This data sheet contains the design target or goal 
specWications 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. 
Signetics reserves the right to make changes at any time 
without notice in order to irrprove design and supply the best 
possible product. 

This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without notice 
in order to irrprove design and supply the best possible 
product. 
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Signeties 

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 

74F06 

TOP VIEW 

FAST 74F061 74F07 
Inverter /Buffer /Drivers 
74F06 Hex Inverter Buffer/Driver (Open Collector) 
74F07 Hex Buffer/Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY 

DELAY (TOTAL) 

74F06 3.5ns 18mA 

74F07 4.5ns 21mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

CURRENT 

PACKAGES Vee = 5V±10%; TA = 0°c to +70°C 

14-Pin Plastic DIP N74F06N, N74F07N 

14-Pin Plastic SO N74F06D, N74F07D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dn Data input 1.0/1.0 20µAI0.6mA 

an Data output ('FOG) OC/106.7 OC/64mA 

an Data output ('F07) OC/106.7 OC/64mA 

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

LOGIC SYMBOL 

74F06 

3 5 9 11 13 

2 4 6 8 10 12 

Vee =pin 14 

GND =pin 7 

LOGIC SYMBOL(IEEE/IEC) 

74F06 



Philips Components-Signetlcs FAST Products Product Specification 

Inverter /Buffer /Drivers 74F06, 74F07 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

VOH High-level output voltage 12 v 

1oL Low-level output current 64 mA 

TA Operating free-air temperature range 0 70 ac 

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

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 
Min Typ2 Max 

1oH 
High-level output current Vee= MIN, VIL= MAX, VOH =MAX, VIH =MIN I 250 µA 

Vee= MIN, 
IOL =MAX 

±10%Vcc fo·3o'J-o'.501-v-\ 
VOL Low-level output voltage VIL= MAX, 

~.30 I 0.501 v V1H =MIN ±5%Vcc ------\ 
VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

II Input current at maximum input voltage V cc =MAX, V1 = 7.0V 100 µA 

11H 
High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V CC = MAX, V1 = 0.5V -0.6 mA 

1ccH 5.0 8.0 mA 
74F06 f--

1ceL 30 43 mA 
1cc 

Supply current (total] Vee= MAX 
1eeH 10 14 mA 

74F07 f--
1ccL 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 V cc = SV, TA= 2s0 e. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=5V±10o/o 

UNIT CL= SOpF CL= SOpF 
RL = 100.Q RL = 100.Q 

Min Typ Max Min Max 

tPLH Propagation delay 
74F06 Waveform 1 2.0 3.5 6.0 1.5 6.5 ns 

tPHL D_n_to~ 1.5 3.0 5.5 1.0 6.0 

tPLH Propagation delay 74F07 Waveform 2 2.0 4.0 6.0 2.0 6.5 ns 
tPHL D_n_to~ 3.0 5.0 7.0 2.5 7.5 

November 27, 1989 
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Slgnetlcs 

Document No. 853-0335 

EeN 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 ~d complement'!!)' outputs. 
Set (SD) and Reset (RD) are asynchro­
nous active-Low inputs and operate inde­
pend~ntly of the Clock 1_CP) input. 
Set (SD) and Reset (RD) are synchro­
nously 
active Low inputs and operate independ­
ently of the clock (CP). When Set and 
Reset are inactive (High), Dat<!__at the D 
input is transferred to the a and a outputs 
on the Low-to-High transition of the Clock. 
Data must be stable just one setup time 
prior to the Low-to-High transition of the 
clock for predictable operation. 
Clock triggering occurs at a voltage level 
and is not directly related to the transition 
time of the positive-going pulse. Following 
the hold time interval, data at the D input 
may be changed without affecting the 
levels of the output. 

PIN CONFIGURATION 

RDo Yee 

Do RD1 

Cf>o ~ 

S'Do CP1 

ao SD1 

Clo 01 

GND 01 

TOPYIEW 

FAST 74F74 
FLIP-FLOP 
Dual D· Type Flip-Flop 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F74 125 MHz 11.5mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Yee = 5Y±10%; TA = 0°c to +70°C 

14-Pin Plastic DIP N74F74N 

14-Pin Plastic SO N74F74D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOADYALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

D0, D1 Data inputs 1.0/1.0 20µAI0.6mA 

CP0, CP 1 Clock inputs (active rising edge) 1.0/1.0 20µA/0.6mA 

Soo, SDI Set inputs (active Low) 1.0/3.0 20µA/1.8mA 

Roo, Roi Reset inputs (active Low) 1.0/3.0 20µA/1.8mA 

QO, QI' QO, QI Data outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL LOGIC SVMBOL(IEEE/IEC) 

2 12 

3 CPo 
4 5 00 

Roo 
11 CP1 
10 5 01 
13 Ro1 

5 6 9 8 

Vee =pin 14 

GND =pin 7 

3 
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FLIP-FLOP 

AC WAVEFORMS 

r;)~ 
L.J~s(L) 

'"t PHL + 

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

maximum clock frequency 

Product Specification 

74F74 

+-tw (L)--+ 

<--t PLH 

Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 

t--tw. (L)-+ VM} 
. '"tREC + 

~----VM 
Waveform3. 

Reset pulse width, and recovery time for reset to clock 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

R L 

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. 

October 5, 1989 

FAMILY 

74F 

4 

----- t w -----'! AMP (V) 

90% 

----- t w -----<! ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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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 (20µA In High 
and Low states) 

• Magnitude comparison of any 
binary words 

• Serial of parallel expansion 
without extra gating 

DESCRIPTION 

The 74F85 is a 4-bit magnitude compara­
tor that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(A0-A3) and (80-83) where~ and 83 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 
feed-forward conditions that exists in the 

PIN CONFIGURATION 

83 Vee 

A3 

IA:B 82 

IA>B A2 

A>B A1 

A:B 81 

A<B Ao 

Bo 

TOP VIEW 

FAST 74F85 
Comparator 
4-Bit Magnitude Comparator 
...---

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F85 7.0ns 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

40mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F85N 

N74F85D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

AO-A3 Comparing inputs 1.0/0.033 20µA/20µA 

Bo- 83 Comparing_ inputs 1.0/0.033 20µA/20µA 

IA<B' IA=B' IA>B Expansion inputs l(a~:'Hig'h) -. 1.0/0.033 20µA/20µA 

A<B,A=B,A>B Data outputs I (active High) I 50/33 1.0mAf20mA 

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

parallel expansion scheme. The expan­

sion inputs IA>B' IA=B and I are the 
least significant bit positions.\Vhen used 
for series expansion, the A>B, A=B and 
A<B outputs of the least significant word 

are connected to thecorresponding IA>B, 

IA=B and IA<B inputs of the next higher 

LOGIC SYMBOL 

10 12 13 15 

Ao A1 A2 A3 
IAcB 
IA:B 
IA>B 

Vee· Pin 1s 
GND- Pins 

A>B A:B 

5 

9 11 14 1 

Bo 81 82 B3 

AcB 

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 s~ould betied as follows: IA>B =Low, 

IA=B=Hlgh and IA<B=Low. 

LOGIC SYMBOL(IEEE/IEC) 

COMP 

} 
7 PcQ 

} 
6 P=O 

P>Q 
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Comparator 

LOGIC DIAGRAM 

.---------lD-
::~~5---+-r-... +-_-_-_:-i~=--~t---1 

----1----1~··· 

vcc·Pln16 
GND·Pin B 

FUNCTION TABLE 

COMPARING INPUTS 

A3,83 A2,82 A1,B1 Ao,Bo 

Aa>B3 x x x 
A3<B3 x x x 
Aa=B3 A2>B2 x x 
A3=B3 A2<B2 x x 
A3=B3 A2=B2 A1>B1 x 
A3=B3 A2=B2 A1<B1 x 
A3=B3 A2=B2 A1=B1 Ao>Bo 

Aa=B3 A2=B2 A1=B1 Ao<Bo 

Aa=B3 A2=B2 A1=B1 Ao=Bo 

Aa=B3 A2=B2 A1=B1 Ao=Bo 

Aa=B3 A2=B2 A1=B1 Ao=Bo 

Aa=B3 A2=B2 A1=B1 Ao=Bo 

A3=B3 A2=B2 A1=B1 Ao=Bo 

A3=B3 A2=B2 A1=B1 Ao=Bo 

April 27, 1990 

EXPANSION INPUTS 

1A>B 1A<B 1A:B 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
H L L 

L H L 

L L H 

x x H 

H H L 

L L L 

:::J 
:::J 

6 
A:B 

OUTPUTS H High voltage level 

A>B A<B A:B 
L Low voltage level 
X Don't care 

H L L 

L H L 

H L L 

L H L 

H L L 

L H L 

H L L 

L H L 

H L L 

L H L 

L L H 

L L H 

L L L 

H H L 

6 
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FAST Products 

r-FEATuRE- - - - - - - -, 
I • Industrial temperature range I 
L _ .!v:!a!!!_e l,4~C.!.o _:!J~C,L. __ .J 

FUNCTION TABLE 

INPUTS 

D na Dnb 

L L 

L H 

H L 

H H 

H = High voltage level 
L = Low voltage level 

LOGIC DIAGRAM 

Yee. Pin 14 
GND· Pin 7 

OUTPUT 

an 

L 

H 

H 

L 

PIN CONFIGURATION 

TOP VIEW 

FAST 74F86 
Gate 
Quad 2-lnput Exclusive-OR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F86 4.3 ns 16.5mA 

ORDERING INFORMATION ------COMMERCIAL RANGE INDUSTRIAL RANGE 
PACKAGES Vee =5V±10% Vee= 5V±10% 

TA= 0°C to +70°C TA = -40°C to +85°C 

14-Pin Plastic DIP N74F86N I74F86N 

14-Pin Plastic SO N74F86D 174F86D 

, 
I 
I 
I 

---------
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0
na' 

0
nb 

Data inputs 1.0/1.0 20µAI0.6mA 

Qn Data output 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee ·Pin 14 
GND- Pin7 

3 6 8 11 

7 

LOGIC SYMBOL (IEEE/IEC) 

= 3 
2 

4 6 
5 

9 
8 

10 

12 11 

13 



Phlps Components-Signetlcs FAST Products Product Specification 

Gate FAST 74F86 

AC ELECTRICAL CHARACTERISTICS 

LIMITS r;---~ 
TA=+2S°C TA =0°Cto TA= -40°C to 

+70°C I +as 0 c I 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV Vee= sv ±10% Iv cc = sv ±10% I 
CL= SOpF CL= SOpF I CL = SOpF I UNIT 
RL =soon RL =soon -1 RL =soon 1 . . 

Min Typ Max Min Max I Min Max 1---1 
tPLH Propagation delay 3.0 4.0 5.5 3.0 6.5 

I 
3.0 7.0 I Waveform 1 ns 

tPHL Dna or Dnb to On (Other input Low) 3.0 4.2 5.5 3.0 6.5 
-1-

2.5 8.0 _J_ -.-
Propagation delay 3.5 5.3 7.0 3.5 8.0 3.5 tPLH I 

10.0 I 
tPHL D...na. or D_nb_ to ~ ( Other input High) Waveform 2 3.0 4.7 6.5 3.0 7.5 3.0 8.0 -• 

ns 

• I I 

L---.J 
AC WAVEFORMS 

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

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to ZOUT of 

pulse generators. 

February 9, 1990 

FAMILY 

74F 

8 

tw AMP(V) 

ov 

llHL(t~ 

lyLH(I~ 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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853-0338 
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February 9, 1990 

Product Specification 

FAST 74Fl 12 
Flip-Flop 
Dual J-K Negative Edge-triggered Flip-Flop 

r------------, TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F112 100MHz 15mA 
FEATURE I I · Industrial temperature range I 

available (-40°C to +85°C) 

L - - - - - - - - - - - - _J ORDERING INFORMATION ------COMMERCIAL RANGE INDUSTRIAL RANGE 
DESCRIPTION PACKAGES Vee= SV±10% I Vee= 5V±10% 

TA= 0°c to +70°C TA= -40°C to +85°C 
The 74F11Z Du~ Negative Edg•Tri~~---------~-~-----~~~-------1 
geradJ~~~Fl~~~~~~ures~~~~16_-_~_n_P_~_s_~_D_IP ________ N_~_F_1_1_~ _______ IT_4_F_1_12_N __ ~ 
u~I J, K, Clock (CP n), Set (SD) and Reset 16-Pin Plastic SO N74F112D _ .!l~ ~ __ 
(£3.o) inputs, true (On) and complementary '------------L------------

(Q ) outputs. 
Th~ s and RD inputs, when Low, set or INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
reset t~e outputs as shown in the Function 
Table regardless of the level at the other 

74F(U.L) 

inputs. 
A High level on the clock (CP n) input en­
ables the J and K inputs and data will be ac­
cepted. The logic levels at the J and K 
inputs may be allowed to change while the 

PINS 

Jo, J1 

Ko, K1 

~·~ 

CP is High and flip-flop will perform ac­
cor~ing to the Function Table as long as 
minimum setup and hold times are ob­
served. Output changes are initiated by the NOTE: 

RDO 'RD1 

CP
0

, CP
1 

OO,QO; 01,Q1 

DESCRIPTION HIGH/LOW 

J inputs 1.0/1.0 

K inputs 1.0/1.0 

Set inputs (active Low) 1.0/5.0 

Reset inputs (active Low) 1.0/5.0 

Clock Pulse input (active falling edge) 1.0/4.0 

Data outputs 50/33 

LOAD VALUE 
HIGH/LOW 

20µAI0.6mA 

20µA/0.6mA 

20µA/3.0mA 

20µA/3.0mA 

20µA/2.4mA 

1.0mA/20mA 

High-to-Low transition of the CP n· One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 11 2 12 

CP0 Vee e1 

Ko RDo Jo J 1 Ko K1 6 

Jo 
1 CP 0 

RD1 4 s 00 

a>1 
15 Roo 

13 CP1 
K1 10 So1 

ao J1 
14 Ro1 0 o 0 o 0 1 °1 e2 9 

01 SD1 
5 6 9 7 7 

GND 01 

TOP VIEW 
vcc=pin 16 

GND=pin 8 

9 

, 
I 
I 
I 

.J 
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Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

fMAX Maximum clock frequency 

tPLH Propagation delay 

tPHL CP to an or On 

tPLH Propagation delay 

tPHL son· RD to an or an 

AC SETUP REQUIREMENTS 

SYMBOL 

1t,(H) 
1t,(L) 

PARAMETER 

Setup time, High or Low 
Jn, Kn to CP 

Hold time,~h or Low 
Jn, Kn to CP 

CP Pulse width 
High or Low 

s0n , R0 Pulse width 

Low 

Recovery time 

son' Ro to CP 

AC WAVEFORMS 

TEST CONDITION 

Waveform 1 

Waveform 1 

Waveform 2,3 

TEST CONDITION 

Waveform 1 

Waveform 1 

Waveform 1 

Waveform 2,3 

Waveform 2,3 

+-t w (L) -+ <- t w (H) --+ 

tPHL + 

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

TA= +2S°C 

Vee= sv 
CL= SOpF 
RL =soon 

Min Typ Max 

85 100 

2.0 5.0 6.5 
2.0 5.0 6.5 

2.0 4.5 6.5 
2.0 4.5 6.5 

Vee= sv 
CL= SOpF 
RL =soon 

Min Typ Max 

4.0 
3.5 

0.0 
0.0 

4.5 
4.5 

4.5 

4.5 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

February 9, 1990 
10 

LIMITS 

TA= 0°Cto 
+70°C 

Vee :SV±10% 
CL= SOpF 

RL =soon 

Min Max 

80 

2.0 7.5 
2.0 7.5 

2.0 7.5 
2.0 7.5 

LIMITS 

TA= 0°Cto 
+70°C 

Vee= sv ±10% 
CL= SOpF 
RL =soon 

Min Max 

5.0 
4.0 

0.0 
0.0 

5.0 
5.0 

5.0 

5.0 

Product Specification 

FAST 74Fl 12 

.,---:1 TA= ·40°C to 
• +8S°C I 
.Vee= sv ±10% I 
• CL = SOpF I UNIT 

1 RL =soon _. 

i • 
Min Max _I 

~ 80 I MHz 

l 

~ 
2.0 7.5 I ns 
2.0 7.5 

t 
~ 1.5 7.5 

1.5 7.5 I ns 

r T 
L---.J 

rT;: _;.'..;';o~ 
~ +85°C I 
.Vee= sv ±10% I 
• CL = SOpF I UNIT 

•- RL =soon _1 ,. . 
I_ Min Max I 
• 1

--
5.0 

~ 4.0 -J ns 

I 0.0 I ns c 0.0 _._ 

~I 5.0 Tl ns 
5.0 

~ 

;_ 5.0 1 ns 

I .-
; 5.0 _I ns 

L---.J 



Signetics 

Document No. 853-0342 

ECN No. 98710 

Date of issue November 27, 1990 

Status Product Specification 
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DESCRIPTION 

The 74F132 contains four 2-input NAND 
gates which accept standard TIL input 
signals and provide standard TIL 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 

FAST 74Fl32 
Schmitt Trigger 
Quad 2-lnput NAND Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F132 6.3 ns 13 mA 

conventional NAND gates. Each circuit ORDERING INFORMATION 
contains a 2-input Schmitt trigger fol­
lowed by a Darlington level shifter and a 
phase splitter driving a TIL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transitions, and provide different 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F132N 

N74F132D 

input threshold voltages for positive and INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
negative-going transitions. This hyster-

PINS 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 

0 na• 0 nb 

on 

long as three inputs remain at a more NOTE: 

DESCRIPTION 

Data inputs 

Data output 

74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µAI0.6mA 

50/33 1.0mA/20mA 

positive voltage than VT +MAX' the gate will One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
respond in the transition of the other input 
as shown in Waveform 1. 

PIN CONFIGURATION 

TOP VIEW 

LOGIC SYMBOL 

1 2 4 5 9 10 12 13 

Vee· Pin 14 
GND· Pin7 

.lT 

3 6 8 11 

11 

LOGIC SYMBOL (IEEE/IEC) 
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Schmitt Trigger 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 
Waveform 1 

tPHL Ona' Dnb to On 

AC WAVEFORMS 

Waveform 1. 
For Inverting Outputs 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

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. 

f1r = Termination resistance should be equal to z0 UT of 

pulse generators. 

November 27, 1989 12 

Min 

3T 
4.5 

FAMILY 

74F 

Product Specification 

FAST 74Fl32 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= SV±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

5~ -yo' '3.o a.rm ~s-1-• 
6.0 8.0 4.5 8.5 -- ---· 

t w AMP(V) 

ov 

trnL(t ~ 

trLH(t~ 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH 1rHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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[ 

PIN CONFIGURATION 

Vee 

012 

011 

010 

Og 

Oa 

07 

a 
TOP VIEW 

FAST 74Fl33 
Gate 
13-lnput NAND Gate 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F133 4.0 ns 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

2.0 mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F133N 

N74F133D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

"""'"~~-] Data inputs 1.0/1.0 20µA/0.6mA 

-+-!!!f"J--a Data Output 50/33 1.0mA/20mA 

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

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

& 

10 
10 

11 
11 

12 
12 

13 
13 

14 
14 

15 
15 

Vee· Pin 1s 
GND- Pina 

13 



Signetics 

Document No. 853-0344 

ECN No. 98903 

Date of issue February 23, 1990 
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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 (A0 , A

1 
) 

and providing four mutually ex21usivne 
active-Low outputs (0

0 
- Q ). Each 

decoder has an active-row i:?~able (E). 
When E is High, every output is forced 
High. The Enable can be used as the Data 
input for a 1-of-4 demultiplexer applica­
tion. 

PIN CONFIGURATION 

Ea Vee 

Eb 

Aob 

Ooa A1b 

01a aob 

02a 01b 

03a 02b 

GND 

TOP VIEW 

FAST 74Fl 39 
Decoder /Demultiplexer 
Dual 1-of-4 Decoder//Demultlplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F139 5.3ns 13mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F139N 

16-Pin Plastic SO N74F139D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ana' Anb Address inputs 1.0/1.0 20µAI0.6mA 

Ea, Eb Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

0 on· 0 3n 
Data outputs (active Low) 50/33 -1.0mAi2om'A .,... 

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

LOGIC SYMBOL LOGIC SVMBOL{IEEE/IEC) 

DMUX 
2 

0} 0 2 3 15 14 13 0 
3 G-

1 3 

Ea Aoa A1a Eb Aob A1b 2 

3 
DECODER a DECODER b 

Ooa 01 a 02a 03a aob a1b02ba3b 

14 

4 5 6 7 12 11 10 9 13 

15 

Vee· Pin 16 
GND- Pine 

14 
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FEATURES 
• 16-line demultiplexing capablllty 
• Mutually exclusive outputs 
• 2-lnput 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

0
, E

1
) gate can be 

used to strobe the decoder to eliminate the 
normal decoding "glitches" on the outputs, 
or it can be used for expansion of the de­
coder. The Enable gate has two AND'ed 
inputs which must be Low to enable the 
outputs. 

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

PIN CONFIGURATION 

,., 

FAST 74Fl 54 
Decoder /Demultiplexer 
1-of-16 Decoder/Demultiplexer 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F154 5.5 ns 26mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA :O°Cto +70°C 

24-Pin Plastic Slim DIP (300mil) N74F154N 

24-Pin Plastic SOL N74F154D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 Data inputs 1.0/1.0 20µA/0.6mA 

Eo, E1 Enable inputs 1.0/1.0 20µA/0.6mA 

0 0- 0 15 Data outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

23 "• 
22 "• 
21 At 
20 "• 

18 e, 
11 Eo 

Vcc· Pin24 

GND-Pin 12 

15 

Oo 

0, 
o, 
o, 
o. 
o, 
o, 
o, 
o, 
o, 

LOGIC SYMBOL(IEEE/IEC) 

23 

22 

21 

20 

18 

DX 

O}G.!!..._ 
16 

3 
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Decoder /Demultiplexer 

LOGIC DIAGRAM 

vcc=pin 24 

GND=pin 12 

FUNCTION TABLE 
INPUTS OUTPUTS 

Eo E1 jAo A1 A2 Aa Qo Q1 Q2 Qa Q4 Os Os Q1 Os Q9 °10 °11 °12 013 Q14 °1s 
H ('X _X_X_ X]...t-H--H--H-H--H--H--H--H-H--H--H--H-H--H--H-H---J L 

H 
H 

LP xx XIH H H H H H H H H H H H H H H H 
H J_X X X X j H H H H H H H H H H H H H H H H 

L 
L 

L 
L 

Lil LL L.L H H H H H H H H H H H H H H H 
L IH L L LI H L H H H H H H H H H H H H H H 

LIL H L LI H H L H H H H H H H H H H H H H 
L _.H H L L _. H H H L H H H H H H H H H H H H 

L 
L 

L 

L 

L 
L 

L 
L 

Lil L H LIH H H H L 
L IH L H LI H H H H H 
L L H H L H H H H H 
L !H H H d H H H H H 

L IL L L HI I H H H H H 
L IH L L H H H H H H 

LIL H L HI H H H H H 
L IH H L HI H H H H H 

H H H H H H H H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 

H H H L H H H H 
H H H H L H H H 

H H H H H L H H 
H H H H H H L H 

H H H 
H H H 
H H H 
H H H 

H H H 
H H H 

H H H 
H H H 

H H H 
L H H 

H H H H H H H L 
H H H H H H H H 
H H H H H H H H 
H H H H H H H H 

r---L-L-.h L H H-1 H H H H H 

L IH L H HI H H H H H 
LIL H H HI H H H H H 
L IH H H HI H H H H H 

c__ _ _.L_ - - - . .;.J ______________________ _____, 

H L H 
H H L 

L 
L 

L 

H = High voltage level 
L = Low voltage level 
X = Don't care 

January 8, 1990 
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Product Specification 

FAST 74Fl 54 
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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 , 
Dsb); either input can be used as an acti~~ 
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 0

0 
the logical AND of 

the the two data inputs (D
5 

, D
5
b) that ex­

isted one setup time before ihe 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. 

PIN CONFIGURATION 

TOP VIEW 

FAST 74Fl 64 
Shift Register 

8-Bit Serial-In Parallel-Out Shift Register 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F164 100MHz 33mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F164N 

N74F164D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Dsa' Dsb Data inputs 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

QJl-~ Data outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

CP 

MR 

3 4 5 6 10 11 12 13 

Vcc·Pin 14 

GND-Pin 7 

17 

LOGIC SYMBOL(IEEE/IEC) 
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Register 

APPLICATION 

Reset 
Clock 

Data 

Enable 

CP MR 

'F164 

Oo01020304050607 
H 

Dsa 

Dsb 

CP 

'F164 

Product Specification 

FAST 74Fl64 

MR 

Oo 01 0203 04 05 06 07 

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

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee :SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 80 100 80 MHz 

1PLH Propagation delay 
Waveform 1 

3.0 5.0 8.0 2.5 9.0 ns 
1PHL CP to On 5.0 7.0 10.0 5.0 11.0 

1PHL 
Propagation delay 

Waveform 2 r~ ~------]----------------1---
MR to On L 5.5 7.5 10.5 5.5 11.5 ns -- ----- ·------·----

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 3 7.0 5.0 ns 

ts(L) Dn to CP 7.0 5.0 

th(H) Hold time, High or Low 
Waveform 3 

1.0 2.0 ns 
th(L) Dn to CP 1.0 2.0 

\y(H) CP Pulse width 
Waveform 1 4.0 4.0 ns \y(L) High or Low 7.0 7.0 

\y(L) MR Pulse width Waveform 2 7.0 7.0 ns 
Low 

1REC 
Recovery time 

Waveform 2 7.0 7.0 ns 
MR to CP 

February 8, 1990 
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Signe tics 

Document No. 853-0047 

ECN No. 98776 

Date of issue February 9, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Four edge-triggered D-type flip­

flops 
• Buffered common clock 
• Buffered asynchronous Master 

Reset 

.:.. T~e_:n.2,. C.2,!?1e!;~'!!:rl.O!!!f !!,!.S r · Industrial temperature range , 

L available (-40°C to +85°C) .J -----------
DESCRIPTION 

FAST 74Fl 75 
Flip-Flop 
Quad D Flip-Flop 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F175 140MHz 25mA 

ORDERING INFORMATION 
COMMERCIAL RANGE , 

PACKAGES Vee= 5V±10% I 
TA= 0°c to +70°C I 

16-Pin Plastic DIP N7 4F175N I 
.__16_-_Pi_n_P_la_s_tic_so~~~~~---'-~~~N_74_F_1_75_D~~~-----~-----..-------------.J 

The 74F175 is a quad, edge-triggered D- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
type flip-flop with individual D inputs and 
both Q and 5 outputs. The common buff­
ered Clock (CP) and Master Reset (MR) 
inputs load and reset (clear) all flip-flops 
simultaneously. The register is fully edge­
triggered. The state of each D input, one 
setup time before the Low-to-High clock 
transition, is transferred to the corre­
sponding flip-flop's 0 output. All 0 outputs 
will be forced Low independently of clock 

PINS 

Do- D3 

MR 

CP 

~-03 

50-53 

or data inputs by Low voltage level on the NOTE: 

DESCRIPTION 

Data inputs 

Master Reset input (active Low) 

Clock Pulse input (active rising edge) 

True outputs 

Complementary outputs 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µAI0.6mA 

50/33 1.0mN20mA 

50/33 1.0mN20mA 

MR input. The device is useful for applica- One {1.0) FAST Unit Load is defined as: 20µA 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 Vee 4 5 12 13 

Oo 03 
Do 01 02 03 

ao 03 CP 

Do 
MR 

Da 00 00 01 01 02 02 03 03 
D1 D2 

a1 02 3 2 6 7 11 10 14 15 

01 02 
Vee· Pin 1s 

GND CP GND- Pin 8 

19 



Philips Components-Signetics FAST Products Product Specification 

Flip-Flop FAST 74Fl 75 

AC ELECTRICAL CHARACTERISTICS 

LIMITS rT---,~ TA=+2S°C TA= 0°C to • TA = -40°C to 
+70°C +ss 0 c I 

SYMBOL PARAMETER TEST CONDITION 
Yee= SV Vee= sv ±10% lvee = sv ±10% I 
CL= SOpF CL= SOpF • CL = SOpF I UNIT 

RL =soon RL =soon l RL =soon J 
Min Typ Max Min Max 

• 
Min Max I 

fMAX Maximum clock frequency Waveform 1 100 140 100 r 100 1 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 5.0 6.5 4.0 7.5 { 3.5 8.5 I 
tPHL CP to On or On 4.0 6.5 8.5 4.0 9.5 4.0 10.0 1 ns 

tPHL 
Propagation delay 

Waveform 3 4.5 9.0 11.5 4.5 13.0 : 4.5 13.o I 
MR to On ns 

-I 
tPLH 

Propagation delay 
Waveform 3 4.0 6.5 8.0 4.0 9.0 ! 4.0 11.0 I ns MR to On 

I 1~ 

L----1 
AC SETUP REQUIREMENTS 

LIMITS rr---,1 TA= +2S°C TA= 0°C to l TA = -40°C to 
+70°C +ss 0 c I 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% lVee = sv ±10% I 
CL= SOpF CL= SOpF • CL = SOpF I UNIT 
RL =soon RL =soon l RL =soon J . 

:-
Min Typ Max Min Max Min Max~-

t
5
(H) Setup time, High or Low 

Waveform 2 
3.0 3.0 3.0 I ns 

~L) Dn to CP 3.0 3.0 I 4.0 J_ 
th(H) Hold time, High or Low 1.0 1.0 ! 1.0 -

Waveform 2 I ns 
~(L) Dn to CP 1.0 1.0 1.0 

-1-
tw(H) CP Pulse width 4.0 4.0 i 4.0 
1w(L) High or Low Waveform 1 I ns 

5.0 5.0 6.0 _._ 

1w(L) 
MR Pulse width 

Waveform 3 5.0 5.0 ; 5.0 
I 

Low I ns 

tREC 
Recovery time 

Waveform 3 5.0 5.0 ; 6.0 I ns 
MR to CP I--" 

L---.J 

February 9, 1990 
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Signetics 

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 

FAST 74Fl 89A 
64-Bit TIL Bipolar RAM, Inverting 
(3-State) 

TYPE TYPICAL ACCESS TIME 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F189A 5ns 55mA 

• Power dissipation: 4.3 mW/bit typ ORDERING INFORMATION 
• 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 

Vee 

A1 

A2 

A3 

03 

03 

TOP VIEW 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +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) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

~D.3_ Data inputs 1.0/1.0 20µA/0.6mA 

AO-A3 Address inputs 1.0/1.0 20µA/0.6mA 

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

WE Write Enable input (active Low) 1.0/2.0 20µA/1.2mA 

00-03 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 

4 6 10 12 

1 AO 00010203 

15 A1 
14 A2 
13 A3 
2 CE 
3 WE Oo01C2C3 

5 7 9 11 

Vee· Pin 16 

GND-Pin B 

21 

(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) 

RAM 16X4 

15 }~ 14 

13 



Philips Components-Slgnetlcs FAST Products 

64-Bit TTL Bipolar RAM (l 6X4) 

LOGIC DIAGRAM 

Vcc·pin1s 

GND ·pin B 

DECODER 
DRIVERS 

FUNCTION TABLE 
INPUTS 

ADDRESS 
DECODER 

OUTPUT 

DATA 
BUFFERS 

16-WORD X 4-BIT 
MEMORY CELL 

ARRAY 

OUTPUT 
BUFFERS 

a OPERATING MODE 
CE WE on n 

L H x Complement of stored data Read 

L L L High impedance Write "O" 

L L H High impedance Write "1" 

H x x High impedance Disable Input 

H High voltage level 
L Low voltage level· 
X = Don't care · 

Product Specification 

FAST 74Fl 89A 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

!IN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

February 23, 1990 22 



Philips Components-Slgnetlcs FAST Products Product Specification 

64-Bit TTL Bipolar RAM (l 6X4) FAST 74Fl 89A 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 

VOH High-level output voltage 

V1H = MIN, IOH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%V..C.C.. 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, 10 L = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, Input current at maximum input voltage Vee =MAX, v, = 7.0V 100 µA 

11H High-level input current V cc = MAX, V1 = 2.7V 20 µA 

1 Others -0.6 mA 
11L Low-level input current V cc = MAX, V1 = 0.5V 

l CE, WE -1.2 mA 

1oZH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 mA 
High-level voltage applied 

1ozL 
Off-state output current 

V cc = MAX, Vo= 0.5V -50 mA 
Low-level voltage applied 

1os Short-circuit output currenff Vee= MAX -60 .-150 mA 

1cc Supply current (total) Vee= MAX, CE= WE= GND 55 80 mA 

CIN Input capacitance Vee= 5V, v 1N = 2.ov 4 pF 

COUT Output capacitance Vee= 5V, VOUT = 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 cc= SV, TA= 2s•c. 
3. Not more than one output should be shorted at a time. For testing 'as• 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, las tests should be performed last. 

February 23, 1990 23 



Phillps Components-Signetlcs FAST Products Product Specification 

64-Bit TIL Bipolar RAM (16X4) FAST 74Fl 89A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vce=SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 5.0 8.0 2.5 8.0 

tPHL An to On 2.0 4.5 8.0 2.0 8.0 
ns 

tPZH 
Access time 

Enable time 2.0 3.5 6.0 1.5 7.0 

tPZL CE to On 
Waveform 2 

2.0 4.0 7.0 2.0 7.5 
ns 

tPHZ Disable time 
Waveform 3 

2.5 4.5 7.0 2.0 8.0 

tPLZ CE to On 1.5 3.0 5.5 1.5 6.0 
ns 

tPZH Write Recovery Enable time 
Waveform 4 

2.0 4.0 6.5 2.0 7.0 

tPZL time WE to On 2.5 4.5 7.5 2.5 8.0 
ns 

tPHZ Disable time 
Waveform 4 

3.5 5.5 8.5 3.0 9.0 

tPLZ WE to 5-n_ 1.5 3.5 6.5 1.5 7.0 
ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time 

Waveform 4 
4.5 5.0 

t
5
(L) An to WE 4.5 5.0 

ns 

th(H) Hold time 
Waveform 4 

0 0 

~L) A.n to WE 0 0 
ns 

t
5
(H) Setup time 

Waveform 4 
7.5 9.0 

t
5
(L) Dn to WE 6.5 8.0 

ns 

th(H) Hold time 
Waveform 4 

0 0 
_1_(L) D.n.toWE 0 0 

ns 

t
5
(L) 

Setup time 
Waveform 4 0 0 ns 

CE (falling edge) to WE (falling edge) 

\,(L) 
Hold time 

Waveform 4 6.5 7.5 
WE (falling edge) to CE (rising edge) 

ns 

tw(L) 
Pulse width, Low 

Waveform 4 7.0 8.0 ns 
WE 
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Philips Components-Slgnetlcs FAST Products Product Specification 

64-Bit TTL Bipolar RAM (l 6X4) FAST 7 4Fl 89A 

AC WAVEFORMS 

Waveform1. Read Cycle, Address Access Time 

CE 

Waveform 2. Read Cycle, Chip Enable Access Time 

CE 

~:~~~~~---~~~~~~~-
Waveform 3. Read Cycle, Chip Disable Time 

t h(Hor L)_. 

WE 

Hl-Z 
On ~~~~~~~~~~~-tt- VM 
~~~~~~~~~~~~~~~~J ~~~~~~~-

Waveform 4. Write Cycle 

NOTES: 1. For all waveforms, V M = 1.SV. 
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Phillps Components-Slgnetlcs FAST Products 

64-Bit TTL Bipolar RAM (l 6X4) 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

1PZL 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. 

February 23, 1990 

FAMILY 

74F 

26 

Product Specification 

FAST 74Fl 89A 

lw AMPM 

CV 

trK. <•,> 

1TLH (t,) 

•w CV 

VM= 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw lrLH lrHL 
3.0V 1MHz SOOns 2.5ns 2.5ns 



Signe tics 

Document No. 853-0353 

ECN No. 98486 

Date of issue January 8, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Synchronous, reversible 4-blt­

countlng 

• Asynchronous parallel load capa­
bility 

• Asynchronous reset {clear) 
• Cascadable without external logic 

DESCRIPTION 

The 74F192 and 74F193 are 4-bit synchro­
nous Up/Down Counters. The 74F192 counts 
in BCD mode and 74F193 counts in the binary 
mode. Separate up/down clocks, CP u and 
CP o. respectively simplify operation. The out­
puts change state synchronously with the 
Low-to-High transition of either clock input. If 
the CP u clock is pulsed while CP 0 is held High, 
the device will count up. If the CP0 clock is 
pulsed while CPu is held High, the device will 
count down The device can be cleared at any 
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 0 input will 
decrease the count by one, while a similar 
transition on the CP u 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 
e~neous counts.The termin~count up 
(TCu) and terminal count down (TC

0
) outputs 

are normally High. When the circuit has 

FAST 74Fl 92, 74Fl 93 
Counters 
'F192 Up/Down Decade Counter With Separate Up/Down Clocks 
'F193 Up/Down Binary Counter With Separate Up/Down Clocks 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F192 125MHz 32mA 

74F193 125MHz 32mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc = 5V±10%; TA = O"C to + 10°c 

16-Pin Plastic Dip N74F192N, N74F193N 

16-Pin Plastic SO N74F192D, N74F193D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Do-D3 Data inputs 1.0/1.0 20µA/0.6mA 

CPU Count up clock input (active rising edge) 1.0/3.0 20µA/1.8mA 

CP0 
Count down clock input (active rising edge) 1.0/3.0 20µA/1.8mA 

PL 
Asynchronous parallel load control input 

1.0/1.0 20µA/0.6mA (active Low) 

MR Asynchronous Master Reset input 1.0/1.0 20µA/0.6mA 

00-03 Flip-flop outputs 50/33 1.0mA/20mA 

TCU Terminal count up (carry) output (active 50/33 1.0mA/20mA 
Low) 

TC0 
Terminal count down (borrow) output (active 50/33 1.0mA/20mA 
Low) 

NOTE. 
One (1.0) FAST Unit Load is defined as: 20µA 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 t~sition of CPu will cause TCu to go 
Low. TCu will stay Low until CPu goes High 
again, duplicating the count up clock, al­
though delayed by two gate delays. Likewise, 
the TC 0 output will go Low when the circuit is 
in the zero state and CP 0 goes Low. The TC 
outputs can be used as tlie 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 present on the parallel data 
inputs D0-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 0 outputs Low. If one of the clock 
inputs is Low during and after a reset or load 
operation, the next Low-to-High transition of 
the clock will be interpreted as legitimate sig­
nal and will be counted. 



Philips Components-Slgnetlcs FAST Products Product Specification 

Counters FAST 7 4Fl 92, 7 4Fl 93 

AC WAVEFORMS 

CPu 
CPD VM 

~~ 
Waveform 1. 

Propagation Delay, Clock Input To Output, Clock 
Pulsa Width, and Maximum Clock Frequency 

CPu 

CPD 
----+--------+--' 

'fCu 

iC D -°"----J 
Waveform 3. 

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

MR 

CPu 
CPD 

._tw(H)-+ 

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

~:~~v.. ~ 
-~tPHL tPLH 

T~U . V1o1 VM 
TCD 

Waveform 2. 
Propagation Delay, Clock to Terminal Count 

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

Waveform 6. 
Data Setup And Hold Times 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

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

1 
Clear UR 

TCu ---r~-,......,-~---. 
I 

I 

'--~~...--.-~~~1~ 

i I I '·---t--Teo 

Sequence 

aear Pl'Hlt 

I 8 II 0 1 r- CountUp 2 I' I' Y1 a 7--1 - - Co~nt'pown 
I I 
I I a. 'F192 Decade Counter 

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. 

January 8, 1990 
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Document No. 853-0024 

ECN No. 97805 

Date of issue October 5, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• High-impedance NPN base inputs 

for reduced loading (20µA in Low 
and High states) 

• Shift right and parallel load capabil-
ity 

• J - K(D) Inputs to first stage 
• Complement output from last stage 
• Asynchronous Master Reset 

DESCRIPTION 

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

FAST 74Fl 95 
Shift Register 
4-Bit Parallel-Access Shift Register 

TYPE TYPICAL ft.l.~X 

74F195 115MHz 

ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

45mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°c 

N74F195N 

N74F195D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Parallel data inputs 1.0/0.033 20µA/20µA 

J, K J - K or D type serial inputs 1.0/0.033 20µA/20µA 

PE Parallel Enable input 1.0/0.033 20µA/20µA 

CP Clock Pulse input (Active rising edge) 1.0/0.033 2~20µA 

MR Master Reset input (Active Low) 2.0/0.066 40µA/40µA 

00-03, 03 Data outputs 50/33 1.0mA/20mA 

NOTE: 
The 74F195 operates in two primary One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

modes: shift right (0
0

--+ 0
1

) and parallel 
load, which are controlled by the state of 
the Parallel Enable (PE) input. Serial data 
enters the first flip-flop (0

0
) via the J and R 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

4 5 6 7 

Vee 

Oo DO 01 02 03 
9 PE 

01 2 

02 10 CP 03 11 

3 K 
03 

15 MR 
03 oo 010203 

ep 

PE" 15 14 13 12 

vcc·Pin is 

TOP VIEW GND- Pin B 

29 



Signetlcs FAST Products Product Specification 

Shift Register FAST 74Fl95 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=SV vcc=SV±10% 

UNIT CL :SOpF CL :SOpF 
AL= soon AL :soon 

Min Typ Max Min Max 

1 PE mode 120 130 110 
fMAX Maximum clock frequency J Waveform 1 MHz 

Toggle mode 100 115 90 

Propagation delay r-- :--..;. 
tPLH Waveform 1 

4.0 6.5 9.5 4.0 10.0 
CP to an ns 

tPHL 4.0 6.5 9.0 4.0 L 9.5 :---i---tPLH Propa~tion delay 
Waveform 1 

7.0 10.0 13.0 7.0 13.5 
tPHL CP toa3 4.5 7.0 9.0 4.0 9.5 

ns 

tPHL 
Propagation delay 

Waveform 2 5.0 MR to an 7.5 10.5 5.0 11.0 ns 

tPLH 
Propag~tion delay 

Waveform 2 7.0 10.0 13.5 7.0 14.0 ns MR to a 3 

AC SETUP REQUIREMENTS 

LIMITS 

TA =+2S°C TA :O°Cto+70°C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV vcc=SV±10% 

UNIT CL= SOpF CL :SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 3 
4.0 4.0 

t.s_(L) J, Kand D_n to CP 4.0 4.0 
ns 

1t,(H) Hold time, High or Low 
Waveform 3 

0 0 
~(L) J, Kand On to CP 0 0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 4 
3.0 3.0 

t
5
(L) PE to CP 4.0 5.0 

ns 

1!,(H) Hold time, High or Low 
Waveform 4 

0 0 
li,(L) PE to CP 0 0 

ns 

\y(H) 
CP Pulse width Waveform 1 6.0 6.0 ns 
High 

\y(L) 
MR Pulse width Waveform 2 5.0 5.0 ns 
Low 

tREC 
Recovery time 

Waveform 2 6.0 6.0 ns MR to CP 
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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 TIL 

• One chip enable 
• Non-Inverting outputs (For invert-

ing outputs see 74F189A) 

• Buffered PNP Inputs 

• 3-state outputs 
• 74F219A in 150 mil wide S.O. 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 

PIN CONFIGURATION 

Vee 

ce A1 

A2 

A3 

03 

03 

TOP VIEW 

FAST 74F219A 
64-Bit TIL Bipolar RAM, 
Non-Inverting (3-State) 

TYPE TYPICAL ACCESS TIME 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F219A Sns 55mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +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 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

~D_3_ Data inputs 1.0/1.0 20µA/0.6mA 

AO-A3 Address inputs 1.0/1.0 20µA/0.6mA 

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

WE Write Enable input (active Low) 1.0/2.0 20µA/1.2mA 

00-03 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 

1 AO 

15 A1 
14 A2 
13 A3 
2 CE 

3 WE 

Vee· Pin 1s 
GND-Pin 8 

4 6 10 12 

5 7 9 11 

31 

(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. 

LOGIC SVMBOL(IEEE/IEC) 



Philips Components-Slgnetlcs FAST Products 

64-Bit TIL Bipolar RAM (l 6X4) 

LOGIC DIAGRAM 

DATA 
BUFFERS 

DECODER 
DRIVERS 

ADDRESS 
DECODER 

16-WORD X 4-BIT 
MEMORY CELL 

ARRAY 

Vee -pin 1s 
GND-pin 8 

FUNCTION TABLE 
INPUTS 

CE WE D n 

L H x 
L L L 

L L H 

H x x 
H High voltage level 
L Low voltage level 
X Don't care 

OUTPUT 

an 

Stored data 

High impedance 

High impedance 

High impedance 

OUTPUT 
BUFFERS 

OPERATING MODE 

Read 

Write ·o· 
Write "1" 

Disable Input 

Product Specification 

FAST 7 4F2 l 9A 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
!IN Input current -30 to +5 mA 

Your Voltage applied to output in High output state -0.5 to +Yee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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64-Bit TTL Bipolar RAM (l 6X4) FAST 74F219A 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, IOH =MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%V_cc_ 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, IOL =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 
r, Input current at maximum input voltage Vee =MAX, v, = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

l Others -0.6 mA 
11L Low-level input current 

l CE, WE 
V cc = MAX, V1 = 0.5V 

-1.2 mA 

1ozH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 mA 
High-level voltage applied 

1ozL 
Off-state output current 

Vee= MAX, Vo= 0.5V -50 mA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) Vee= MAX, CE= WE= GND 55 80 mA 

GIN Input capacitance Vee= 5V, VIN= 2.0V 4 pF 

GOUT Output capacitance Vee= 5V, VOUT = 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 cc = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reftect 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, 'as tests should be performed last. 
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64-Bit TTL Bipolar RAM (l 6X4) FAST 74F219A 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S"C TA= O"C to +70°c 

SYMBOL PARAMETER TEST CONDITION 
vee=SV vee=SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

2.5 5.0 8.0 2.5 8.0 

tPHL An to On 2.0 4.5 8.0 2.0 8.0 
ns 

tPZH 
Access time 

Enable time 1.5 3.0 6.0 1.5 6.5 

tPZL CE to On 
Waveform 2 

2.5 4.0 7.0 2.0 7.5 
ns 

tPHZ Disable time 
Waveform 3 

2.5 4.5 7.0 2.0 8.0 

tPLZ CE to On 1.5 3.0 5.5 1.0 6.0 
ns 

tPZH Write recovery Enable time 
Waveform 4 

2.0 3.5 6.5 1.5 7.0 

tPZL time WE to On 3.0 4.5 7.5 2.5 8.0 
ns 

tPHZ Disable time 
Waveform 4 

3.0 5.0 8.0 2.5 9.0 

tPLZ WE to~ 1.5 3.5 6.0 1.5 7.0 
ns 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee :5V±10% 

UNIT CL= 50pF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time 

Waveform 4 
4.5 5.0 

t
5
(l) An to WE 4.5 5.0 

ns 

th(H) Hold time 
Waveform 4 

0 0 
~(l) A..n.toWE 0 0 

ns 

t
5
(H) Setup time 

Waveform 4 
8.0 9.0 

ts(l) On to WE 7.5 8.5 
ns 

th(H) Hold time 
Waveform 4 

0 0 
__!h_(L) D_n_toWE· 0 0 

ns 

t
5
(l) 

Setup time 
Waveform 4 0 0 ns 

CE (falling edge) to WE (falling edge) 

li,(l) 
Hold time 

Waveform 4 
WE (falling edge) to CE (rising edge) 

6.5 7.5 ns 

tw(L) 
Pulse width, Low 

Waveform 4 7.0 8.0 ns 
WE 
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Philips Components-Slgnetlcs FAST Products Product Specification 

64-Bit TTL Bipolar RAM (l 6X4) FAST 7 4F2 l 9A 

AC WAVEFORMS 

Waveform1. Read Cycle, Address Access Time 

CE 

Waveform 2. Read Cycle, Chip Enable Access Time' 

CE 

~:~~~~---------
Waveform 3. Read Cycle, Chip Disable Time 

t h(H or L)__. 

CE 

Hl·Z 
an ------------ VM 
----------------~ , ______ _ 

Waveform 4. Write Cycle 

NOTES: 1. For all waveforms, V M = 1.SV. 
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64-Bit TIL Bipolar RAM ( l 6X4) 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
CENERATOR 

\l:-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL 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. 

Ar= Termination resistance should be equal to z0 UT of 

pulse generators. 

February 23, 1990 

FAMILY 

74F 

36 

Product Specification 

FAST 74F219A 

lw AMP(V) 

10% ov 
ITtL (ti) 

ITLH (t,) ITtL (ti) 

90"1. 
AMP(V) 

lw ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w lrLH 'THL 

3.0V 1MHz 500ns 2.Sns 2.Sns 
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Document No. 853-0356 

ECN No. 98173 

Date of issue November 27, 1989 

Status Product Specification 

FAST Products 

PIN CONFIGURATION 

74F242 

TOP VIEW 

Vee 

OE9 

NC 

FAST 74F242, 74F243 
Transceivers 
74F242 Quad Transceiver, Inverting (3-State) 
74F243 Quad Transceiver (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F242 4.3ns 31.2mA 

74F243 4.0ns 66mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP N74F242N, N74F243N 

14-Pin Plastic SO N74F242D, N74F243D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

An,Bn Data inputs ('F242) 3.5/1.67 70µA/1.0mA 

An,Bn Data inputs ('F243) 3.5/2.67 70µA/1.6mA 

OEA Output enable input (active Low) 1.0/1.67 20µA/1.0mA 

OE8 
Output enable input 1.0/1.67 20µA/1.0mA 

An, Bn Data outputs 750/106.7 15mA/64mA 

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

LOGIC SYMBOL 

Vee. Pin 14 

GND-Pin7 

74F242 

11 10 9 8 

37 
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Transceivers FAST 7 4F242, 7 4F243 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

TA =+25°C 

Vee= sv 
CL= SOpF 
RL =soon 

LIMITS 

TA= 0°c to +70°C 
Vee :5V±10% 

CL= SOpF 
RL =soon 

UNIT 

Min Typ Max Min Max 
t-----t--,------,-----,-------,----+---------- .. - ........... -+ ........... ~ ........ 

Waveform 1 [ 2.5 3.5 6.0 2.5 7.0 Propagation delay 

,__~~~~~~··~2_.o_-+-_3_.o_-+-_4_._5--1-__ 2._o_+-_4_.5_-+-_n_s__, 
li>LH 
li>HL An, Bn to Bn, An 

74F242 tPZH Output Enable time 

tPZL to High or Low level 

li>Hz Output Disable time 

tPLZ from High or Low level 

Waveform 3 

Waveform 4 

Waveform 3 

Waveform 4 

I 3.o 
I 3.5 

I 3.5 
I 3.5 

4.0 7.0 3.0 8.0 
6.5 9.0 3.5 10.5 

ns 

5.5 8.5 3.5 9.0 
6.0 9.5 3.5 11.0 

ns 

tPLH Propagation delay 

tPHL A..rr B..n. to B..rr An 
Waveform 2 

I 2.5 
2.5 

4.0 5.2 2.0 6.2 ns 
4.0 5.2 2.0 6.5 

f----------l-----
Waveform 3 2.0 Output Enable time 

______________ ... _________ ,,_ 

lpZH 74F243 4.5 5.7 2.0 6.7 
lpzL to High or Low level Waveform 4 2.0 5.0 7.5 2.0 8.5 

tPHZ Output Disable time 
tPLZ from High or Low level 

Waveform 3 2.0 
Waveform 4 2.0 

4.0 
4.5 

6.0 
6.0 

AC WAVEFORMS 

E\, ,An 

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

OEA v,. v,. 
~ V OH ·0.3V OE B PZL t PLZ 

Ar, , B n V M V OL +0.3V ov -. 
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 = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

2.0 
2.0 

i.----1 w ----« 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 
tPLZ closed 

tPZL closed 

All other open 
DEFINITIONS 

tw 

VM = 1.5V 

Input Pulse Definition 

7.0 
7.0 

AMP (V) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT = Termination resistance shou!d be equal to Zour of 

pulse generators. 

November 27, 1989 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw 1TLH 1THL 

1MHz 500ns 2.5ns 2.5ns 

ns 

ns 
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ECN No. 98769 

Date of issue February 8, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Octal bus Interface 
• 3-State Output buffer output sink 

64mA 
• 1 SmA 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 Ou~put Enables, OEa and OEb, 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 
r------------"-,------------ - - - - - -

COMMERCIAL RANGE INDUSTRIAL RANGE 
PACKAGES V cc = 5V±10% Vee= 5V±10% 

TA= 0°C to +70°C TA = -40°C to +85°C 

20-Pin Plastic DIP N74F244N I74F244N 

20-Pin Plastic SOL N74F244D I74F244D 
'---------------'---------------- - ---
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

74F(U.L.) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1an• 1bn Data inputs 1.0/2.67 20µA/1.6mA 

OEa OEb Output enable inputs (active Low) 1.0/1.67 20µA/1.0mA 

Yan' ybn Data outputs 750/106.7 15mA/64mA 

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

LOGIC SYMBOL 

19 

Vee· Pin 20 
GND- Pin 10 

2 4 6 8 17 15 13 11 

18 16 14 12 3 5 7 9 

39 

LOGIC SYMBOL(IEEE/IEC) 
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Signetlcs FAST Products 

Buffer 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

Propagation delay 
1an' 1bn to y n 
Output Enable time 
to High or Low level 

Output Disable time 
to High or Low level 

AC WAVEFORMS 

TEST CONDITION 

Waveform 1 

Waveform 2 
Waveform 3 

Waveform 2 
Waveform 3 

Wavefonn 1. For Non-Inverting Outputs 

Vee= sv 
CL= 50pF 
RL =soon 

Min Typ Max 

2.5 4.0 5.2 
2.S 4.0 5.2 

2.0 4.3 5.7 
2.0 5.0 7.0 

1.5 2.5 5.5 
1.5 2.5 5.5 

LIMITS 

TA :0°Cto 
+70°C 

Vee= sv ±10% 
CL= SOpF 
RL =soon 

Min Max 

2.0 6.2 
2.0 6.5 

2.0 6.7 
2.0 8.0 

1.0 6.0 
1.0 5.5 

OF OE~ 
tp~z .J.V0w0.3V ~I .. rtPLz I ----

~ ~ ~~~~w 
OV "T 

Wavefonn 2. 3-State Output Enable Time To High Level Wavefonn 3. 3-State Output Enable Time To Low 
And Output Disable Time From High Level Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

closed 

lylL (t,) 

lrtH (t,) 

I W 

I W 

VM = 1.5V 
tPLZ 

closed 

10% 

90% 

Product Specification 

FAST 74F244 

•r;::: _:.;.-;1 
+8S°C I 

I Vee= sv ±10% I 
I CL = SOpF I UNIT 

1 
RL =soon _. 

: Min Max : 

• 
1.5 7.0 •• 

.. 2.0 7.0 .i. ns 

: 2.0 8.0 •• 
1 2.0 8.5 ns 

Jl 1.0 6.0 '1 1.0 5.5 ns 

L---..1 

AMP (V) 

ov 

ov 

Input Pulse Definition 
tPZL 

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. 

Ar = Termination resistance should be equal to z0 UT of 

pulse generators. 

February 8, 1990 

FAMILY 

74F 

40 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate •w tTLH tTHL 

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 

FAST 74F25l, 74F251A 
Multiplexers 
74F251 8-input Multiplexer (3-State) 
74F251A 8-input Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F251 5.5ns 

74F251A 4.5ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

15mA 

19mA 

multiplexer expansion ORDERING INFORMATION 

DESCRIPTION 

The 74F251 and 74F251 A are logic im­
plementation of a single 8- position switch 
with the switch position controlled by the 
state of three Select (S0,S 1 ,~) inputs. 
True(Y) and complementary (Y) outputs 
are both provided. The output Enable 
(OE) is active Low. When OE is High, both 
outputs are in high impedance state, al­
lowing multiple output connections to a 
common bus without driving nor loading 
the bus significantly. All but one device 
must be in high impedance state to avoid 
high currents that would exceed the maxi­
mum ratings when the outputs of the 3-
state devices are tied together. When the 
output of more than one device is tied to­
gether the user must ensure that there is 
no overlap in the active Low portion of the 
output enable voltages. 

PIN CONFIGURATION 

13 Vee 

12 14 

11 15 

lo 15 

'r' 17 

y So 

OE S1 

GND S2 

TOP VIEW 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

16-Pin Plastic DIP N74F251N, N74F251AN 

16-Pin Plastic SO N74F251D, N74F251AD 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1 o~ 11 Data inputs 1.0/1.0 20µA/0.6mA 

S0-82 Select inputs 1.0/1.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

Y, y Data outputs 150/40 3mA/24mA 

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

74F251A is the faster version of 74F251. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

4 3 2 1 15 14 13 12 
MUX 

'o '1 12 13 14 15 Is '1 
11 So 

10 S1 
9 S2 
7 OE 

v v 

' 

I 
I 

J 
Vcc·Pin1s I II 

~GN-Dz-Pin-8 ------- ~----· 
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Multiplexers FAST 74F251, 74F251A 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

Propagation delay 
In to Y 

Propagation delay 
In to Y 
Propagation delay 
Sn toY 

Propagation delay 
Sn toY 

Output Enable time 
OEtoY 

Output Disable time 
OEtoY 

Output Enable time 
OEtoY 

Output Disable time 
OEtoY 

Propagation delay 
In toY 

Propagation delay 
In to Y 
Propagation delay 
Sn toY 

Propagation delay 
Sn toY 

Output Enable time 
OEtoY 

Output Disable time 
OEtoY 

Output Enable time 
OEtoY 

Output Disable time 
OEtoY 

Marxh 19, 1990 

74F251 

TEST CONDITION 

Waveform 2 

Waveform 1 

Waveform 1, 2 

TA= +2S°C 

Vee= sv 
CL= SOpF 

RL =soon 

LIMITS 

Min Typ Max 

3.0 4.0 6.0 
3.0 4.5 6.5 

2.5 
1.0 

4.0 
4.0 

4.0 
2.0 

7.0 
7.0 

6.0 
4.0 

9.5 
9.0 

TA= 0°c to +70°C 

Vee= sv±10% 
CL= SOpF 

RL =soon 
Min Max 

2.5 7.0 
3.0 7.0 

2.0. 
1.0 

3.5 
4.0 

7.0 
5.0 

11.0 
10.0 

Waveform 1, 2 3·5 6·0 9.o 3.5 10.0 
1.5 5.0 7.5 1.5 8.5 

Waveform 3 4.0 6.5 10.0 4.0 11.0 
Waveform 4 4.0 5.5 8.0 3.5 9.0 

UNIT 

ns 

ns 

ns 

ns 

ns 

r--W-av_e_fo_r_m_3 ___ •r--. - -+ - - -+ - - .,.. - - -+- - - + - -
I 2.5 4.0 6.5 2.0 7.5 

Waveform 4 3 O 4 O 6 5 2 5 7 5 ns 
1--~~~~~-1 . ' . . . 

Waveform 3 4.0 5.5 8.0 3.5 9.0 
1 . ns 

f---W_av_e_fo_r_m_4 ___ "".__.4£ -+ _;>~ -+ -2·~ .,.. ..l5- -+- .2,-~ + __ 
Waveform 3 2.5 4.0 6.0 2.0 7.5 
Waveform 4 2.0 4.0 6.5 2.0 7.5 

Waveform 2 

Waveform 1 

Waveform 1 , 2 

3.0 
3.0 

2.5 
1.0 

4.5 
4.0 

5.0 
5.0 

4.5 
2.5 

6.5 
5.5 

7.0 
7.0 

7.0 
5.0 

10.0 
9.0 

2.5 
3.0 

2.0 
1.0 

4.0 
3.5 

8.0 
8.0 

7.5 
5.0 

11.5 
9.5 

ns 

ns 

ns 

ns 

74F251A Waveform 1, 2 

Waveform 3 
Waveform 4 · 

3.5 
2.5 

3.5 
3.5 

6.0 
4.5 

5.5 
5.0 

9.0 
7.0 

7.5 
7.5 

3.5 
2.5 

3.0 
3.0 

9.5 
7.5 

8.5 
8.0 

ns 

ns 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 
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4.0 

4.0 
4.0 
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6.5 
6.0 

6.5 
6.5 

7.5 
4.5 

2.0 
1.0 

2.0 
2.5 

3.0 
1.0 

7.0 
6.5 

7.0 
7.0 
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ns 

ns 
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Signe tics 

Document No. 853-0360 

ECN No. 98483 

Date of issue January 8, 1990 

Status Product Specification 

FAST Products 

FEATURES 

• Multifunction capability 
• Non-Inverting data path 
• 3-state outputs 
• See 'F258A for Inverting version 

DESCRIPTION 

FAST 7 4F257 I 7 4F257 A 
Data Selectors/Multiplexers 
74F257 Quad 2-Une To 1-Llne Selector/Multiplexer, Non-Inverting 
(3-State) 
74F257A Quad 2-Llne To 1-Llne Selector/Multiplexer, Non-Inverting 
(3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F257 4.3ns 12mA 

74F257A 4.3ns 12mA 

The 74F257/74F257A has four identical ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F257N, N74F257AN 

16-Pin Plastic SO N74F257D, N74F257AD 

2-input multiplexers with 3-state outputs 
which select 4 bits of data from two 
sources under control of a common Select 
(S) input. The 1

0 
inputs are selected 

when the common 'Select input is Low and 
the 1

1
n inputs are selected when the 

common Select input is High. Data ap- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
pears at the outputs in true non-inverted 
form from the selected inputs.The 'F257/ 
'F257 A 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 

PINS 

1on· 11n 

s 
OE 

~-~ 
(OE) is High. All but one device must be in NOTE: 

DESCRIPTION 

Data inputs 

Common Select input 

Output Enable input (active Low) 

Data outputs 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1.0 20µA/0.6mA 

1.0/1.0 20µA/0.6mA 

1.011.0 20µA/0.6mA 

150/33 3.0mA/20mA 

high impedance state to avoid currents One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

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. 
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Data Selectors/Multiplexers 

PIN CONFIGURATION 

TOP VIEW 

LOGIC DIAGRAM 

LOGIC SYMBOL 

1 

15 
s 
OE 

Vee s Pin 16 

GND- Pin 8 

2 3 5 6 11 10 14 13 

I oa '1a I Ob I 1b1oc I 1c1 Od l1d 

7 12 

Product Specification 

FAST 7 4F257 I 7 4F257 A 

LOGIC SYMBOL(IEEE/IEC) 

7 

9 

12 
14 

OE loa '1a lob ~b loc l1c lod l1d S 

Vcc=Pin16 
GND =Pin 8 

FUNCTION TABLE 
INPUTS 

OE s lo 

H x x 
L H x 

L H x 
L L L 

L L H 

H High voltage level 
L Low voltage level 
X Don't care 

1, 

x 
L 

H 

x 
x 

Z High impedance "off' state 

January 8, 1990 

OUTPUT 

y 

z 
L 

H 

L 

H 

15 2 3 5 6 11 10 14 

a 
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Signe tics 

Document No. 853-0056 

ECN No. 98778 

Date of issue February 9, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Synchronous counting and 

loading 

• Built-in look-ahead carry 
capability 

• Count frequency 115 MHz typ 

• Supply current 95mA typ 

DESCRIPTION 

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

PIN CONFIGURATION 

TOP VIEW 

FAST 74F269 
Counter 
8-Bit Bidirectional Binary Counter 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F269 115MHz 95mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim Dip (300 mil) N74F269N 

24-Pin Plastic SOL N74F269D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

P_a_-~ Parallel Data inputs 1.0/1.0 20µA/0.6mA 

PE Parallel Enable input (active Low) 1.0/1.0 20µA/0.6mA 

U/D Up/Down count control input 1.0/1.0 20µA/0.6mA 

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

CET Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µAI0.6mA 

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

00-07 Flip-flop outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

23 22 21 20 18 17 16 15 

24 

12 

13 

11 

PE 

UrO 
CEP 

CET 

CP 

Vee. Pin 19 
GND =Pin 7 

TC o--14 

2 3 4 5 6 8 9 10 
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Counter 

LOGIC DIAGRAM 

l 
Po 23 DETAILA 11-----------~ 

Qt-'- -1' 
P1 

17 

16 
Ps 

Pr 15 

DETAILA j 

l~-~·-_ __.~-t---t-"I' 

DETAIL~ _r-i:d.__,r--_ i 

~ 
DETAIL A J 

l 
DETAIL A J 

DETAILA J 

DETAIL A J 

~:~ 
U/O ;x>------.~------t+Hf+Hf+t----+. 

T -d ..J"-.....-" ~'>----__. 
CEP 

12 
_J">._ ~ ~ 

CET 
13 ~'---./---------+-+-1-+++'/ ~ 

La_ __r7 
-~-' J 
TOGGLE L 

'-----------1 ,------------
pn -

1

---+------< DETAIL A 

Vee =pin19 
GND=pin 7 
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Counter 

MODE SELECT-FUNCTION TABLE 
---

INPUTS OUTPUTS 
OPERATING MODE 

CP U/D CEP CET PE p 
n 

Q 
n 

TC 

i x x x I I L (a) 
i x x x I h H (a) Parallel load 

i h I I h x Count up (a) Count up 

i I I I h x Count down (a) Count down 

i x h I h x qn (a) 
i x x h h x qn H Hold (do nothing) 

H High voltage level 
h High voltage level one setup prior to the Low-to-High clock transition 
L Low voltage level 
I Low voltage level one setup prior to the Low-to-High clock transition 
q = Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 
i = Low-to-High clock transition 

(a) = TC is Low when CIT is Low and the counter 1s at Terminal Count. The Terminal Count up is with all Q 
outputs High andTerminal Count Down is with all 0

0 
outputs Low. 

APPLICATION 

CP-<1~~~~~~~~~~~-...~~~~~~~~~~~...-~~~~~~~~~~--t>--._ 

uri>--1-.-~~~~~~~~~~-t-..-~~~~~~~~~~~~~~~~~~~~~--1-...~-.. 

Product Specification 

FAST 74F269 

PE--1-t--.-~~~~~~~~~-t--t-t..--~~~~~~~~~1--+--e-~~~~~~~~~--+-+--e--~~_.. 

PE 

UrD 
CP 

CEP 

PE 

UrD 
CP 

PE 

UrD 
CP 

PE 

UrD 
CP 

CEP 

TC 

r CET____ CET____ CET ---- -,...-, 

~~~~~~~~ I 

I = = I , ______________________________ :______ -~ 
least significant 8-bit counter Moat 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 1990 

Status Product Specification 

FAST Products 

FEATURES 
• High impedance NPN base inputs 

for reduced loading (20µA in Low 
and High states) 

• Buffered inputs--one normalized 
load 

• Word length easily expanded by 
cascading 

r -: ln~str'iai'te-;;;'p'";;a"Wr':'r~g";" - , 
I available (-40°C to +85°C) for I 

74F2808 L------------..1 
DESCRIPTION 

The 74F280A is a 9-bit Parity Generator or 

Checker commonly used to detect errors in 

high speed data transmission or data retreival 

FAST 7 4F280A, 7 4F280B 
Parity Checker Generator 
9-Bit Odd/Even Parity Generator/Checker 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F280A 6.5ns 26mA 

74F2808 5.5ns 26mA 

ORDERING INFORMATION 

PACKAGES 

14-Pin Plastic DIP 

14-Pin Plastic SO 

COMMERCIAL RANGE r-1NO'uS'TRiAL"R --i· ANGE 
Vee= 5V±10% I Vee= SV±1 

TA= 0°c to +70°C J TA= -40°C to 

N74F280AN, N74F280~ I74F2808 
0% l ~5°C 

-- I 

N74F280AD, N74F280BD L - £4~8~ 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

10-18 Data inputs 1.010.033 20µA/20µA 

LE' LO Parity outputs 50/33 1.0mN20mA 

systems. Both Even ( ~)and Odd ( L0 ) parity NOTE: 

outputs are available for generating and One ( 1.0) FAST Unit Load is defined as: 20µA in the High ~tate and 0.6mA in the Low state. 

checking even or odd parity on up to 9 bits. 

The Even ( l.:E} parity output is High when an 
even number of data inputs (1 0-1

8
) are High. 

The Odd ( L0 ) parity output is High when an 
odd number of data inputs are High. 

PIN CONFIGURATION 

Vee 

I 5 

NC 14 

13 

2:E 12 

Lo I 1 

GND 

TOP VIEW 

Expansion to larger word sizes is accom­

plished by tying the Even (LE) outputs of up to 

nine parallel devices to the data inputs of the 

LOGIC SYMBOL 

8 9 10 11 12 13 1 2 4 

lo 11 12 13 I 4 15 15 17 is 

l:E ro 

Vee =Pin 14 

GND=Pin 7 

48 

final stage. This expansion scheme allows an 

81-bit data word to be checked in less than 

20 ns. 

The 74F2808 is a faster version of 74F2BOA 

LOGIC SYMBOL(IEEE/IEC) 

8 
2K 

9 

10 

11 
re 5 

12 

13 
6 

ro 

2 
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Parity Generator Checker 

RECOMMENDED OPERATING CONDITIONS 
-·- . -------- --

SYMBOL PARAMETER --
Min 

---·--·--

Vee Supply voltage 4.5 
---

VIH High-level input voltage 2.0 

VIL Low-level input voltage 

llK Input clamp current 

JOH High-level output current 

1oL Low-level output current 

J 
Commercial range 0 

TA Operating free-air temperature range 
Industrial range -40 

Product Specification 

FAST 7 4F280A, 7 4F280B 

-· 
LIMITS 

·-· 

Norn 
--· 

5.0 

--

Max 

5.5 

0.8 

-18 

-1 

20 

70 

85 

UNIT 

v 
v 
v 

mA 

mA 

mA 

"C 

"C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwiso noll~d.) 

SYMBOL PARAMETER TEST CONDITIONS 1 

High-level output voltage 
Vee= MIN, VIL= MAX ±10%Vcc 

VOH 
V1H =MIN, IOH =MAX ±5%Vcc 

Low-level output voltage V cc = MIN, V1L = MAX ±10%Vce 
VOL 

lnQut clamQ_ voltag_e 
V1H = MIN, IOL = MAX ±5%Vcc 

VIK ln_Q_ut current at maximum in_QUt voltage Vee= MIN, II= llK 

1, V CC = O.OV, V1 = 7.0V 

High-level input current Commercial 

11H 
range 

Vee= MAX, v, = 2.7V 
Industrial 

Low-level in_QUt current range 

Ill Short-circuitoutQ.ut current3 V CC = MAX, V1 = 0.5V 
·----

1os Su_QQ/y_ current__{!otal}_ Vee= MAX 

1cc Vee= MAX 

NOTES: 

Min 

2.5 

2.7 

r-

-60 

LIMITS 

Typ2 
--

3.4 

0.35 

0.35 

-0.73 

--

26 

M 

0. 
.. 

0. 

ux 
UNIT 

v 

v 
50 v 

50 v 

1.2 v 

1 

r ... 
,0: L~ 
1~111A'"1-] ----20 pA 

-1 50 rnA 

35 rnA 

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 = 5V, TA= 2s0 e. 
3. Not more than one output siould be shorted at a time. For testing las• the use of hioh-!;peed test apparatus and/or sample-and-hold techniques aro pr1•f.,r.11>lo in 

order to minimize internal heating and more accurately reflect operational values. 01twrwise, prolonged shorting of a High output may raise tho d11p t1•rnpnr.ituro 
well above normal and thereby cause invalid readings in other parameter tests. In ;my ~equence of parameter tests, 'as tests should be performed J.1·,t 
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Pariiy Generator Checker FAST 7 4F280A, 7 4F280B 

AC ELECTRICAL CHARACTERISTICS 

LIMITS I 
i------.----r- - - - ... 

TA = +25°C TA = 0°C to •" TA = -40°C to 
+ 10°c +85°C I 

Vee= sv Vee= sv ±10% .Vee= sv ±10% I 
CL = 50pF CL = 50pF • CL = 50pF I UNIT 

,___R_,L~_=_so~o_n_+--_R~L~=-s~o_o_n __ ~L~soon I 
SYMBOL TEST CONDITION PARAMETER 

Min Typ Max Min Max J_ Min Max I_ 
i-----1---;;;---;-~;-:-----r-----f----------- ..... ..-,--i----~- • - - I 

tPLH Propagation delay Waveform 1,2 r 5.0 7.ol 9.0 5.0 10.0 I ns 

tPHL lo - 18 to~ 'F280A f----------l"l_L5..,..10.,2 13.0 7.5 14.5 ._ •--
tPLH Propagation delay 6 5 8 6 10 5 6 5 11 o • I 

1 

__ tP_H_L_1--~10_-_;18_m_L~0---+------+W-av_e_fo_rm_1_·2 ___ +-7_:o-+-_9_:_1+-12_:_0+--_6_:_o_t--1_3._.o_.I .. ---+---~ 
tPLH Propagation delay 4.0 6.5 9.0 3.5 10.0 • 3.0 11.0 I ns 

~ . Waveform 1,2 
tPHL 1_- 1_ to 1 'F2808 1--------+-4-.o-+-_1_.o-+-1_0_.o--+--_3_.5_+--1_1_.1_.1_3_.5---j-1_2_.o_l--

tPLH Propagation delay 4.0 6.5 9.0 3.5 10.0 "• 3.0 11.0 I ns 
tPHL 1

0 
- 18 to L0 Waveform 1 ·2 4.0 7.0 10.0 3.5 11.0 3.5 12.0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·---~~~-·--

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Inverting Outputs 

Io· 1 a 

L---..1 

Waveform 2. Propagation Delay For 
Non-Inverting Outputs 

NOTE: For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Vour 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

RL = Load resistor; see AC CHARACTERISTICS for vnluo. 

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

Ar= Termination resistance should be equal to ZOUT of 

pulse generators. 

March 19, 1990 

FAMI LY 

74F 
·--

so 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH 'rHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Slgnetlcs 

Document No. 853-0061 

EeN 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-
lnput Multiplexer 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 (GP). The 4-bit register 
is fully edge triggered. The data inputs 
(1

0 
and 1

1
) and Select input (S) must be 

stable only one setup time prior to the 
High-to-Low transition of the clock for 
predictable operation. 

PIN CONFIGURATION 

TOP VIEW 

FAST 74F298 
Multiplexer 
Quad 2-Input Multiplexer With Storage 

TYPE TYPICAL f MAX TYPICAL SUPPLY 
(TOTAL) 

74F298 115MHz 30mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

CURRENT 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-pin Plastic DIP N74F298N 

16-pin Plastic SO N74F298D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

1oa • 10b • 1ac• 10d Data inputs 1.0/1.0 20µAI0.6mA 

11a' J1b' J1C' J1d Data inputs 1.0/1.0 20µA/0.6mA 

s Select input 1.0/1.0 20µN0.6mA 

Gf1 Clock input (active falling edge) 1.0/1.0 20µA/0.6mA 

Qa' Qb' QC, Qd Data outputs 50/33 1.0mA/20mA 

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

LOGIC SYMBOL 

10 

11 

32419576 

loa l1a lob l1b lac l1c lod l1d 

s 
CP 

15 14 13 12 

Vee= pin 16 

GND =pin 8 
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LOGIC SYMBOL(IEEE/IEC) 
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Multiplexer FAST 74F298 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.5 v 
VOH High-level output voltage V1L =MAX, loH=-MAX 

V1H =MIN ±5%Vcc 2.7 3.4 v 
Vee= MIN, 

±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage V1L =MAX, loL=-MAX 

VIH =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage V cc= MAX, V1 = 7.0V 100 µA 

11H High-level input current V cc = MAX, V1 = 2.7V 20 µA 

11L Low-level input current V cc = MAX, v1 = 0.5V -0.6 mA 
--

1os Short-circuitoutput current3 
Vee= MAX -60 -150 mA 

l 
1ccH 30 40 mA 

1cc Supply current (total) Vee= MAX 
1ccL 32 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108 , 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, 105 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= 5V±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

f-----,---

Min J Max Min Typ Max 

fMAX Maximum clock frequency Waveform 1 110 115 
... -

105
_1 ___ 1~; I 

tPLH Propagation delay 
Waveform 1 

4.0 5.5 7.5 ... 7n---;~T~ I 
tPHL CP to On 4.5 6.5 8.5 4.5 9.5 ns 

--

August 14, 1989 
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Document No. 853-0365 

ECN No. 98989 

Date of issue March 1, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Common parallel 1/0 for reduced 

pin count 

• Additional serial inputs and 
outputs for expansion 

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

FAST 74F299 
Register 
8-Bit Universal Shift/Storage Reglster(3-State) 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F299 115 MHz 58mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +10°c 

20-Pin Plastic DIP N74F299N 

20-Pin Plastic SOL N74F299D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
• 3-state outputs for bus oriented 

applications 

DESCRIPTION 

The 74F299 is an 8-bit universal shift I r 
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 

,I PINS DESCRIPTION 

---_] 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

and flip-flop outputs are multiplexed to 
reduce the total number of package 
pins. Additional outputs are provided for 
flip-flops 0 0 and 0 7 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 

PIN CONFIGURATION 

I DSo Serial data input for right shift 1.0/1.0 20µAI0.6mA 

DS7 _I Serial data input for left shift 1.0/1.0 20µAI0.6mA 

-~.s, Mode Select inputs 1.0/2.0 20µA/1.2mA 

CP Clock Pulse input (Active rising edge) 1.0/1.0 20µAI0.6mA 

MR Asynchronous Master Reset input 1.0/1.0 20µAI0.6mA (active Low) 

OEO ,OE, Output Enable input (active Low) 1.0/1.0 20µAI0.6mA 

00,07 Serial outputs 50/33 1.0mA/20mA 

Multiplexed parallel data inputs or 3.5/1.0 70µA/0.6mA 
I/ On 

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

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

LOGIC SYMBOL 

19 
12 

s, 
s, 
CP 

OE 1 

oe, 

r---, 
I 11 18 I 

8 7 13 6 14 5 15 4 16 17 

Vcc·Pin20 

GND ·Pin 10 
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Register 

DESCRIPTION (Continued) 
load and hold operations. The type of 
operation is determined by S0and S1, as 
shown in the Function Table. All flip-flop 
outputs are brought out through 3-state 
buffers to separate l/O pins that also 
serve as data inputs in the parallel load 
mode. 0 0 and 0 7 are also brought out on 
other pins for expansion in serial shifting 

LOGIC DIAGRAM 

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 

Product Specification 

FAST 74F299 

edge of clock are observed. A High signal 
on either OE

0 
or OE

1 
disables the 3-state 

buffers and puts the 1/0 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 S0 and 
s1 in preparation for a parallel load opera­
tion. 

~Sr::~18 ________________ __, 
OE 0 2 1-1---r=;:=:::::=========:;;=:i=:=:iG_! 

vcc·Pin20 
GND-Pin 10 

March 1, 1990 

OE
1

_3 _____ ~ 

19 

1105 
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Register FAST 74F299 

FUNCTION TABLE 

INPUTS OPERATING MODE 

OE" MR s, so CP 
L L x x x Asynchronous Reset; 0 0-07=Low 

L H H H i Parallel load ; I/On---) On (I/On outputs disabled) fS"t ______________ 
L H L H i hift right; DSO---) 00, 00---) a,, etc. J 
L H H L i 

... 
ch1ft left ; DS7 ---) 0 7, 0 7 ---) 0 6, etc. .1 --------------

--, 
I __ _. 

L H L L x Hold 

H x x x x Outputs in High Z 

H = High voltage level 
L Low voltage level 
X Don't care 
i Low-to-High dock 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 -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state l 00,07 40 mA 

l/O_n_ 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

00,07 -1 mA 
1oH High-level output current 

1/0 
n -3 mA 

1oL Low-level output current 00,07 20 mA 

1/0..n. 24 mA 

TA Operating free-air temperature range 0 70 oc 

March 1, 1990 
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Document No. 853-0367 

ECN No. 98987 

Date of issue March 1, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Common parallel 1/0 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 74F323 is an 8-bit universal shift /stor­
age register with 3-state outputs.Its function 
is similar to the 7 4F299 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 0

0 
and 0 7 to 

allow easy serial cascading. Four modes of 
operation are possible: Hold (store), shift left, 
shift right and parallel load. 

FAST 74F323 
Register 
8-Bit Universal Shift/Storage Register With Synchronous 
Reset and Common 110 pins (3-State) 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F323 115 MHz 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +7occ 

20-Pin Plastic DIP N74F323N 

20-Pin Plastic SOL N74F323D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

DS Serial data input for right shift 1.0/1.0 20µA/0.6mA r;.;p--
DS7 J Serial data input for left shift 1.0/1.0 20µA/0.6mA 

L SO,S1 J Mode select inputs 1.0/2.0 20µA/1.2m 

~---CP Clock Pulse input (Active rising edge) 1.0/1.0 20µA/0.6mA 

SR Synchronous Reset input (active Low) 1.0/1.0 20µA/0.6mA 

OEO ,OE, Output enable input (active Low) 1.0/1.0 20µA/0.6mA 

0 o 001 
Serial outputs 50/33 20µA/20mA 

Multiplexed parallel data inputs or 3.5/1.0 70µAI0.6mA 
I /On 

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

The 74F323 contains eight edge-triggered NOTE: 
D-type flip-flops and the interstage logic One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

PIN CONFIGURATION LOGIC SYMBOL 

18 
12 

8 
2 

r----, 
I 11 1a I 

s, 

CP L----..1 
SR 
OE a 
OE 1 

8 7 13 6 14 5 15 4 16 17 

vcc·Pin20 

GND-Pin 10 
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Register 

necessary to perform synchronous reset, shift 
left, shift right, parallel load and hold opera­

tions. The type of operations is determined by 
S

0
and S1, as shown in the Function Tab!e. All 

flip-flop outputs are brought out through 3-

state buffers to separate 1/0 pins that also 
serve as data inputs in the parallel load mode. 
0

0 
and 0

7 
are also brought out on other pins 

LOGIC DIAGRAM 

for expansion in serial shifting of longer words. 
A Low signal on SR overrides the Select inputs 

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 

Product Specification 

FAST 74F323 

clock are observed. A high signal on either 

OE0 or OE 1disables the 3-state buffers and 
puts the 1/0 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
0 

and S
1 

in preparation for a parallel load opera­

tion. 

~s~-s~Jt-~~~~~~~~~~~~~~--, 
OE"0 2 r--~--r---r=~~=====::=::::::::::::::::::::::~=!===~ 

Vee a Pin 20 
GND- Pin 10 

March 1, 1990 
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SR 

1/06 

1/0 4 

1/03 
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Register 

FUNCTION TABLE 

INPUTS 

OEn SR s, so 
L L x x 
L H H H 

L H L H 

L H H L 

L H L L 

H x x x 
H = High voltage level 
L = Low voltage level 
NC = No change 
X Don't care 

CP 

i 

i 

i 

i 

x 
x 

i = Low-to-High clock transition 

Product Specification 

FAST 74F323 

OPERATING MODE 

Synchronous Reset; 0 0-07=Low 

Parallel load; I/On~ On p--------------+-Shift right; DS
0 
~ 0

0
, 0

0 
~ 0 1, etc 

I 
----, 

l!,hift left ; DS7 ~ 0 7, 0 7 ~ 0 6, etc. 

-~------------------------Hold 

Outputs disabled (3-state} 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 

1our Current applied to output in Low output state l 00,07 40 mA 

l l/O_n_ 48 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

00, 07 -1 mA 
1oH High-level output current 

1/0 
n -3 mA 

1oL Low-level output current 00, 07 20 mA 

l/O_n_ 24 mA 

TA Operating free-air temperature range 0 70 oc 

March 1, 1990 58 
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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 (20µA In High 
and Low states) 

• High speed 

• Bus oriented 

• 3-state buffer outputs sink 64mA 

PIN CONFIGURATION 

'F365 

OEo Vee 

lo OE1 

Yo 15 

I 1 Y5 

Y1 14 

12 Y4 

Y2 13 

GND Y3 

TOP VIEW 

FAST 7 4F365 I 7 4F366 
74F367, 74F368 

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

TYPE TYPICAL PROPAGATION TY~CALSUPPLYCURRENT 
DELAY (TOTAL) 

74F365, 74F367 5.0ns 36mA 

74F366, 74F368 5.0ns 33mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +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 

PINS 
74F(U.L.) LOADVALUE J 

DESCRIPTION HIGH/LOW HIGH/LOW 

20µA/20µA i 10-15 Data inputs 1.0/0.033 
J 

OE0,0E1 Output enable inputs (active Low) 1.0/0.033 20µA/20µA J 
Yo- Y5, Yo- Ys Data outputs 750/106.7 15mA/64mA J 

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

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F365 'F365 

2 4 6 10 12 14 

I 0 I 1 I 2 13 14 15 

OEo 

OE1 

YoY1Y2Y3Y4Y5 

3 5 7 9 11 13 

Vee-Pin 16 

GND- Pins 
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Buffers/Drivers 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay 'F366, Waveform 1 
lrHL In to yn 'F368 

tPLH Propagation delay 'F365, Waveform 2 
tPHL In to Y n 'F367 

tPZH Output Enable time 'F365, Waveform 3 

tPZL to High or Low level 'F366 Waveform 4 

lrzH Output Enable time 'F367, Waveform 3 

tPZL to High or Low level 'F368 Waveform 4 

tPHZ Output Disable time Waveform 3 

tPLZ from High or Low level Waveform 4 

AC WAVEFORMS 

In In 

Product Specification 

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

r 
I 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

Vee= sv Vee= sv±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

3.0 5.0 6.5 3.0 7.5 
2.0 3.0 5.0 1.5 5.5 

ns 

2.5 4.5 6.5 2.0 7.0 
2.5 5.5 7.0 2.0 7.5 

ns 
-"'""--"'"" _____ .._ __ ..., __ !o-

2.5 4.0 I 6.5 2.5 7.5 ns 

2~"'"" -5~ - _8;2_ ... ,.l5_ .... ,l.5_ ~ - - 1--
3.0 5.5 7.5 3.0 8.5 
3.0 

2.0 
2.0 

6.5 

4.5 
4.0 

8.5 

6.5 
6.5 

3.0 

2.0 
2.0 

9.0 

7.0 
7.0 

ns 

ns 

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

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

OE~vM ~ 

-~~tPLZ I ---
Yn,Yn ~VoL+0.3V 

T' 

Waveform 4. 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 

PULSE 
GENERATOR 

\I-
T est Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ'LtPZL Cfoseo 

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. 

January 8, 1990 

'w 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH 

74F 3.0V 1MHz 500ns 2.5ns 

60 
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Document No. 853-0369 

ECN No. 98488 

Date of issue January 8, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• 8-bit transparent latch-'F373 

• 8-bit positive edge triggered 
register-'F374 

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

• Common 3-state Output register 

• Independent register and 3-state 
buffer operation 

DESCRIPTION 

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

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

The 3-State output buffers are 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. 

FAST 74F373, 74F374 
Latch/Flip-Flop 
74F373 Octal Transparent Latch (3-State) 
74F374 Octal D Flip-Flop (3-State) 

r----
TYPE --------------------TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

L 74F373 --- 4.5ns 35mA --------------------
, 

I 
.J 

---------------------, TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) I 

165MHz --..5~1,. - - - .. _ _I 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee =5V±10%; TA= 0°c to +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 HIGH/LOW HIGH/LOW 

Do- D7 ·Data inputs 1.011.0 20µA/0.6mA 

E ('F373) Enable input (active High) 1.0/1.0 20µAI0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP ('F374) Clock Pulse input (active rising edge) 1.0/1.0 20µA/0.6mA 

00-07 3-State outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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. 

MOS memories, or MOS microproces­
sors. 

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 The 3-State output buffers are designed 
controlled independently by the clock to drive heavily loaded 3-State buses, 

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. 
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Document No. 853-0067 

ECNNo. 97804 

Date of issue October 5, 1989 

Status Product Speciiication 

FAST Products 

C..f~DJ~~------~ ..:. .2;,bJ!.h.!s,h.;!P£!CUla .!! 1 !!!. i;!£I i!!,eu 
• Positive edge-triggered D-type 

Inputs 

• Fully buffered common Clock and 
Enable inputs 

FAST 74F378 
Flip-Flop 

Hex D Flip-Flop With Enable 

TYPE TYPICAL fMAX 

74F378 100MHz 

• Input clamp diodes limit high ORDERING INFORMATION 
speed termination effects 

PACKAGES 
• Fully TTL and CMOS compatible 

16-Pin Plastic DIP 

DESCRIPTION 16-Pin Plastic SO 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

35mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F378N 

N74F378D 

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

The register is fully edge-triggered. The 

PINS 

Do- D5 

CP 

E 
0 o- 0 5 

DESCRIPTION 

Data inputs 

Clock Pulse input (active rising edge) 

Enable input (active Low) 

Data outputs 

74F(U.L) LOAD VALUE 
HIGH/LOW HIGH/LOW 

1.0/1,0 20µA/0.6mA 

1.0/1,0 20µA/0.6mA 

1.0/1,0 20µA/0.6mA 

50/33 1.0mA/20mA 

state of each D input, one setup time 
before the Low-to-High clock transition is 
transferred tot~~ corresponding flip-flop's NOTE: 

Q output. The E input must be stable one One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
setup time prior to the Low-to-High clock 
transition for predictable operation. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SVMBOL(IEEE/IEC) 

"E Vee 3 4 6 11 13 14 

05 

05 Do D1 D2 03 04 05 

01 04 9 ep 

04 E 

03 Oo 01 ~ ~ ~ 05 

03 

2 5 7 10 12 15 

TOP VIEW 

vcc· Pin 1s 
GND-Pin 8 
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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.Sns 
• 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 data to be written while previous data 
is held. 3-state outputs are provided for 
maximum versatility. The 74F41 O is fully 
compatible with all TTL families. 

PIN CONFIGURATION 

Vee 

Do 

Co 

o, 

a, 

D2 

02 

D3 

03 

TOP VIEW 

FAST 74F4 l 0 
Register Stack- l 6X4 RAM 
3-State Output Register 

TYPE 
TYPICAL ACCESS TIME TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F410 19.5ns 45mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C __ 

18-Pin Plastic DIP (300 mil wide) N74F410N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 Address inputs 1.0/1.0 20µA/0.6mA 

D_a_- D_a_ Data inputs 1.0/1.0 20µA/0.6mA 

cs Chip Select input (active Low) 1.0/2.0 20µA/1.2mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

WE Write Enable input (active Low) 1.0/1.0 20µA/0.6mA 
---1 

CP Clock Pulse input (active rising edge) 1.0/2.0 20µA/1.2mA I 
00-03 Data outputs 150/40 3.0mA/24mA 

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

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

3 4 5 6 17 15 13 11 

cs 
A

0 
A1 A2 A3 0 0 

0 1 0 2 0 3 

WE 

7 CP 

8 OE 0 o 0 , 0 2°3 

16 14 12 10 

Vee - Pin 1a 
GND-Pin9 
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Register Stack-16 X 4 RAM 
3-State Output Register 

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

0
-D

3
) is 

written into the memory location selected 
by the address inputs (A~). If the input 
data changes while WE, CS, and CP are 

LOGIC DIAGRAM 

OE ~ 

Ao 3 

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

3
) are 

edge-triggered into the Output ~egister. 

A1 ADDRESS RAM 

Vee· Pin 1e 
GND-Pin9 

A2 

A3 

Do 

01 

D2 

D3 

WE" 

cs 
CP 

DECODE 
16 

6 

17 

15 

13 
REGISTER 

11 

2 

Product Specification 

FAST 74F410 

When WE is Low, ©®is Low, and CP 
goes from Low-to-High, the data at the 
Data inputs is edge-triggered into the 
Output Register. The OE input controls 
the output buffers. When OE is High the 
four outputs (0

0
-0

3
) are i~ high imped­

ance or OFF-state; when OE is Low, the 
outputs are determined by the state of the 
Output Register. 

16 
00 

14 01 

12 02 

10 03 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Document No. 853-0373 

ECN No. 97675 

Date of issue September 20, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• 8-Bit bidirectional register with bus­

oriented input-output 
• Independent serial input-output to 

register 
• Register bus comparator with 'equal 

to', 'greater than' and 'less than' 
outputs 

• Cascadable in groups of 8-bits 
• Open collector comparator outputs 

for AND-wired expansion 
• Two's complement or magnitude 

compare 

DESCRIPTION 

The 74F524 is an 8-bit bidirectional register with 
parallel input and output plus serial input and 
output progressing from LSB to MSB. All data 
inputs, serial and parallel, are loaded by the 
rising edge of the clock. The device functions 

are controlled by two control lines (S
0
,S

1
) to 

execute shift, load, hold and read out. An 8-bit 
comparator examines the data stored in the 
registers and on the data bus. Three true-High, 
open collector outputs representing 'register 
equal to bus', 'register greater than bus' and 
'register less than bus' are provided. These out­
puts can be disabled to the OFF state by the use 
of Status Enable (SE). A mode control has also 
been provided to allow Two's Complement as 
well as magnitude compare. Linking inputs are 

FAST 74F524 
Comparator 
8-Bit Register Comparator (Open Collector+3-State) 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F524 65MHz 110mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F524N 

20-Pin Plastic SOL 1 N74F524D 

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 

I/On Parallel data inputs 

S0, S1 Mode select inputs 

C/SI Status priority or serial data input 

CP Clock pulse input (active rising edge) 

SE Status enable input (active Low) 

M Compare mode select input 

74F(U.L) 
HIGH/LOW 

3.5/1.0 

1.0/1.0 

1.0/1.0 

1.0/1.0 

1.0/1.0 

1.0/1.0 

LOAD VALUE 
HIGH/LOW 

70µA/0.6mA 

20µA/0.6mA 

20µA/0.6mA 

20µA/0.6mA 

20µA/0.6mA 

20µA/0.6mA 

I/On 3-state parallel data outputs 150/40 3.0mA/24mA 

t-----'-'-----~- - Im! ~ - Im! - - - - - )lo- - - - ..,. - - - - +-- J C/SO Status pnonty or serial data output 50/33 1.0mA/20mA t------__.,. ___________ )illm ___ -+- ____ ,,... 

LT Register less than bus output OC/33 OC/20mA 

EO Register equal to bus output OC/33 OC/20mA 

GT Register greater than bus output OC/33 OC/20mA 

provided for expansion to longer words. NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
0C=0pen Collector 
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Signetlcs 

Document No. 853-1274 FAST 74F539 
ECN No. 98905 

Date of issue Febnruary 23, 1990 
Dual l-Of ~4 Decoder (3-state) 

Status Product Specification 

FAST Products 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

DESCRIPTION 
74F539 7.5 ns 40mA 

The 74F539 contains two independent ORDERING INFORMATION 
decoders. Each accepts two address (A

0 
-

A
1

) input signals and decodes.them to se­
lect one of four mutually exclusive outputs. 
A Polarity control (P) input determines 
whether the outputs are active Low (P=H) or 
a_£tive High (P=L). An active-Low Enable 
(E) isavailablefordatademultiplexing. Data 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

N74F539N 

N74F539D 

is routed to the selected output in non-in- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
verted or inverted form in the active-Low 
mode or inverted form in the active-High 
mode.A High signal on the Output Enable 
(?En) input forces the 3-state outputs to the 
high impedance state. 

PIN CONFIGURATION 

r 
L 

TOP VIEW 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Aoa • A1a Decoder A Address inputs 1.0/1.0 20µAI0.6mA 

AOb 'A1ti Decoder B Address inputs 1.0/1.0 20µA/0.6mA 

Ea, Eb Enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

OE_;i' OE_b_ Output enable inputs (active Low) 1.0/1.0 20µA/0.6mA 

pjl' p_b_ Polarity control inputs 1.0/1.0 20µA/0.6mA 

0 oa - 0 3a Decoder A Data outputs 150/40 3.0mA/24mA 

QOb -Q3b Decoder B Data outputs 150/40 3.0mA/24mA 

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

LOGIC SYMBOL 

13 

15 

14 

4 

16 

pa 

e. 
oe. 
Pb 

Eb 

r, 
6 7 17 18 

oeb 0 0.01. 02.~a0oba,ba2~3b 

Vcc·Pin20 

GND· Pin 10 

12 11 9 8 3 2 1 19 
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LOGIC SYMBOL(IEEE/IEC) 

4 
DMUX 

N4 3 
EN 0,4 v 

2 

"} 0 

1,4 v 

G- 2,4 v 
1 3 

3,4 v 
19 

12 

11 

9 

8 



Signetics FAST Products 

Decoder 

LOGIC DIAGRAM 

Vee= pin 20 

GND =pin 10 

Aon 

FUNCTION TABLE 

INPUTS OUTPUTS 

OEn En A1n Aon 0 on °1n °2n °3n 

H x x x z z z z 
L H x x Q =P 

n 

L L L L H L L L 
L L L H L H L L 
L L H L L L H L 
L L H H L L L H 

L L L L L H H H 
L L L H H L H H 
L L H L H H L H 
L L H H H H H L 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off "state. 

February 23, 1990 

Product Specification 

FAST 74F539 

12, 3 11, 2 9, 1 8, 19 

OPERATING MODE 

High impedance 

Disable 

Active High output 
(P=L) 

Active Low output 
(P=H) 
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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 (20µA 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 
that are ideal for driving bus lines or buffer 
memory address registers. The outputs 
are capable of sinking 64mA and sourcing 
up to 15mA, producing very good capaci­
tive drive characteristics. The devices 
feature input and outputs on opposite 
sides of the package to facilitate printed 
circuit board layout 

PIN CONFIGURATION 

74F540 

FAST74F540, 74F541 
Buffers 
74F540 Octal Inverter Buffer (3-State) 
74F541 Octal Buffer (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F540 3.5ns 58mA 

74F541 5.5ns 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10o/o; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F540N, N74F541N 

20-Pin Plastic SOL N74F540D, N74F541D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

10-17 Data inputs 1.0/0.033 20µA/20µA 

OE0 OE
1 

3-state output enable inputs (active Low) 1.0/0.033 20µA/20µA 

YO-Y7 Data outputs ('F541) 750/106.7 15mA/64mA 

YO-Y7 Data outputs ('F540) 750/106.7 15mA/64mA 

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

LO_OIC SYMBOL 

OEo 

111 OE 1 

Vee. Pin20 

GND· Pin 10 

74F540 

234567811 

18 17 16 15 14 13 12 11 
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LOGIC SYMBOL(IEEE/IEC) 
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Philips Components-Signetics FAST Products Product Specification 

Buffers FAST 7 4F540 I 7 4F54 l 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA = 0°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min 

tPLH Propagation delay 
Waveform 1 

3.0 4.5 6.5 2.5 

tPHL I 1.5 2.5 4.5 1.5 n to yn 

tPZH Output Enable time Waveform 3 r2ir~ 3.~ - - n- - ~ ---1 
7.5 I 9.5 I 4.0 74F540 Waveform 4 4.0 tPZL to High or Low level 

tPZH --~ ---------: Output Disable time Waveform 3 2.0 4.0 6.0 

tPZL from High or Low level Waveform 4 2.0 4.0 5.5 

tPLH Propagation delay 
Waveform 2 

2.5 5.0 6.5 

tPHL I to Y 3.5 6.0 7.0 n n 

tPZH Output Enable time 
74F541 Waveform 6 3.0 5.5 7.0 

tPZL to High or Low level Waveform 7 3.0 6.5 8.5 

tPZH Output Disable time Waveform 6 2.0 4.0 7.0 
tPZL from High or Low level Waveform 7 2.0 4.0 7.0 

AC WAVEFORMS 

Yn ____ __/ 

Waveform 1. For Propagation Delay Data to 
Output for 'F540 

Waveform 2. For Propagation Delay Data to 
Output for 'F541 

~=- OE" ~i tV,: 1 ~ 
~~-~,JVow0.3V Yn,Yn ~VoL+0.3V 

OV T" 

OEn 

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 M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

l<-----tw 

tw 

VM = 1.5V 

2.0 
2.0 

2.5 
3.0 

3.0 
3.0 

2.0 
2.0 

All other open Input Pulse Definition 

Max 

7.5 
5.0 

ns 

-,~---...,. 
10.0 I ns 
_____ ...,. 

6.5 
6.0 

ns 

7.0 
7.5 ns 

7.5 
9.5 

ns 

7.5 
7.5 

ns 

AMP (V) 

ov 

DEFINITIONS INPUT PULSE REQUIREMENTS 
RL = Load resistor; see AC CHARACTERISTICS for value. 

CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to ZOUT of pulse 

generators. 

January 8, 1990 
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FAMILY 
Amplitude 

74F 3.0V 

Rep. Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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Signetics 

Document No. 853-0874 

ECN No. 99525 

Date of issue May 2, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Combines 74F245 and 74F373 type 

functions in one chip 

• 8-bit octal transceiver with D-type 
latch 

• 'F543 Non-inverting 
'F544 Inverting 

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

each direction 

• A outputs sink 24mA and source 
3mA 

• 8 outputs sink 64mA and source 
15mA 

• 300 mil wide 24-pin Slim DIP 
package 

• 3-state outputs for bus-orientated 
applications 

DESCRIPTION 
The 74F543 and 74F544 Octal Regis-
tered Transceivers contain two sets of D­
type latches for temporary storage of data 
flowing in either direction. Separate Latch 
Enable (LEAB, LESA) 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 

FAST 7 4F543 I 7 4F544 
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 Vcc=5V±10%;TA :0°Cto+70°C 

24-Pin Plastic Slim DIP (300mil) N74F543N, N74F544N 

24-Pin Plastic SOL N74F543D, N74F544D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Port A, 3-state inputs 3.5/1.0 70µA/0.6mA 

Bo- B7 Port B, 3-state inputs 3.5/1.0 70µA/0.6mA 

OEAB !A-to-B Output Enable input (Active Low) 1.0/1.0 20µA/0.6mA 

'F543 OEBA B-to-A Output Enable input (Active Low) 1.0/1.0 20µA/0.6mA 
'F544 

EAB IA-to-B Enable input (Active Low) 1.0/2.0 20µA/1.2mA 

EBA B-to-A Enable input (Active Low) 1.0/2.0 20µA/1.2mA 
f---= 

!A-to-B Latch Enable input (Active Low) LEAB 1.0/1.0 20µA/0.6mA 

LESA 8-to-A Latch Enable input (Active Low) 1.0/1.0 20µA/0.6mA 

AO-A7 Port A, 3-state outputs 150/40 3.0mAl24mA 
'F543 

Bo- B7 Port 8, 3-state outputs 750/106.7 15mA/64mA 

AO-A7 Port A, 3-state outputs 150/40 3.0mA/24mA 
'F544 

Bo- 87 Port B. 3-state outputs 750/106.7 15mA/64mA 

J 
l 
J 

data in both directions. The A outputs are NOTE: 
guaranteed to sink 24mA while the Bout- One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

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-8 Enable (EAB) input must 
be Low in order to enter data from A0-A7 or 
take data from B0-B7' as indicated in the 

Function Table. With EAB Low, a Low signal 
on the A-to-8 Latch Enable (LEAB) input 
makes the A-to-8 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 longer change with the A 

70 

inputs. With EAB and OEAB both Low, the 3-
state 8 output buffers are active and display 
the data present at the outputs of the A 
latches. 
Control of data flow from 8 to A is similar, 
but using the EBA, LESA, and OEBA inputs. 



Philips Components-Slgnetics FAST Products 

Bus Transceivers 

PIN CONFIGURATION 

'F543 

GND 

TOP VIEW 

PIN CONFIGURATION 

'F544 

TOP VIEW 

Vee 

EBA 

a. 
Bs 

Bo 

Br 

LEAB 

OEAB 

LOGIC SYMBOL 

11 EAB 

23 EBA 
14 LEAB 

LEBA 

Vce· Pin24 

GND •Pin 12 

'F543 

3 4 5 6 7 8 9 10 

OEAB 

OEBA 

22 21 20 19 18 17 16 15 

LOGIC SYMBOL 

11 

23 
14 

EAB 

EBA 
LEAB 

LEBA 

'F544 

OEAB 

OEBA 

22 21 20 19 18 17 16 15 

Vee= Pin24 

GND= Pin 12 

FUNCTION TABLE for 'F543 and 'F544 
INPUTS OUTPUTS 

OEXX EXX LEXX DATA 'F543 
STATUS 

'F544 

H x x x z z Disabled 

x H x x z z Disabled 

L i L h z z 
Disabled + Latch 

Product Specification 

FAST 7 4F543 I 7 4F544 

LOGIC SYMBOL(IEEE/IEC) 

r--~-------'F543 
-, 

13 

OGIC SYMBOL(IEEE/IEC) 

'F544 

13 

L i L I z z 
L L i h H L L-------------1 L L 

L L 
L L 

L L 

H= High voltage level 
L= Low voltage level 

i I 

L H 
L L 

H x 

L H 
Latch + Display 

H L 
Transparent 

L H 

NC NC Hold 

h= High state must be present one setup time before the Low-to-High transition of LEXX or EXX (XX=AB or BA) 
I = Low state must be presen~ set~e before the Low-to -High transition of LEXX or EXX (XX=AB or BA) 
i =Low-to-High transition of LEXX or EXX (XX=AB or BA) 
X=Don't care 
NC=No change 
Z =High impedance "off" state 

April 9, 1990 
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Slgnetics 

Document No. 853-1098 

ECN No. 98906 

Date of issue February 23, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• 8-Bit bidirectional 1/0 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-
ceivercontains two 8-bit registers for tem­
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, OE8R) 
for its 3-state buffer. The separate Clocks, 
Flags and Enables provide considerable 
flexibility as 110 ports for demand-re­
sponse data transfer. When data is trans­
ferred from the A port to the 8 port, a parity 
bit is generated. On the other hand, when 
data is transferred from.the 8 port to the A 
port, the parity of input" data on 8

0
-8

7 
is 

checked. 

PIN CONFIGURATION 

FAST 74F552 
Transceiver 
Octal Re__g_lstered Transceiver With Parity and Fla__g_sJ3-State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F552 85MHz 120mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 
--

28-Pin Plastic DIP (600mil) N74F552N 

28-Pin Plastic SOL 1 N74F552D 
NOTE: Thermal mounting technique are recommended. See AN SMD-100 ProcessAppllca­

tions (page 17) for a discussion of thermal consideration for surface mounted devices. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) J LOADVALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

~ ~~ Al>atairi'p'UT's- -- - - - - - - - -~/i.b-1.,.o~iii'A..., 
I B - 8

7 
. 8 Data inouts 3.5/1.0 I 70uA/0.6mA 

~- - - --'-- - - - - - - - - ~ - - - _1_ ._ ___ . ..,.. 
CPR R registers clock input (active rising edge) 1.0/1.0 20µAI0.6mA 

CPS S registers clock input (active rising edge) 1.0/1.0 20µA/0.6mA 

CER R registers clock Enable input (active Low 1.0/1.0 20µA/0.6mA 

CES S registers clock Enable input (active Low) 1.0/1.0 20µA/0.6mA 

A-to-8 Output Enable input (active Low) 
OEBR and clear FS output (active Low) 1 ·012·0 20µA/1.2mA 

OEAS 8-to-A Output Enable input (active Low) 1.012.o 20µA/1.2mA 
and clear FR output (active Low) 

PARITY Parity bit transceiver input 
Parity bit transceiver output 

3.5/1.0 70µAI0.6mA 

750/106. 7 15mA/64mA 

ERROR Parity check output (active Low) 50/33.3 1.0mA/20mA 

n-.~~---------------------• ~ '"'o - A7 A uata outputs 150/40 '1 3.0mA/24mA 

• R - 8.....i. 8 Data cutouts _ 750/106. 7 I 15mA/64mA...._ 

~-~---~-------- ----;----~ FR A-to-B Status Flag output (active High) 50/33.3 l 1.0mA/20mA 

FS 8-to-A Status Fl~ ou.!Q_ut jactive H_ig_h} 50133.3 1.0mAl20mA 
NOTE: One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL 

CPR 

21 CES 

20 CPS 

11 OEAS 

5 OEBR 

vcc·PinS 

GND- Pin 22 

18 17 11 15 14 13 12 11 

FS 

FR 

ERROR 

25 2tl 27 28 1 2 3 • 
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Signetics 

Document No. 853-0166 

ECN No. 98169 

Date of issue November 27, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• 74F563 is broadside pinout version 

of74F533 
• 74F564 Is broadside pinout version 

of74F534 
• 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 7 4F563 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con­
trolled independently by Enable (E) and 
Output Enable (OE) control gates. 
The 74F563 is functionally identical to the 
74F533 but has a broadside pinout con­
figuration to facilitate PC board layout and 
allows easy interface with microproces­
sors. 

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

The 3-State output buffers are 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 independently of 

FAST 7 4F563 I 7 4F564 
Latch/Flip-Flop 
74F563 Octal Transparent Latch (3-State) 
74F564 Octal D Flip-Flop (3-State) .---TYPE 

--------TYPICAL PROPAGATION 
DELAY 

I.. 74F563 --- 5.0ns --------
----------TYPICAL SUPPLY CURRENT 

(TOTAL) 

, 
I 

40mA l .J ----------t---TYPE 

74F564 ---
--------TYPICAL fMAX 

180MHz --------
----------i, TYPICAL SUPPLY CURRENT 

(TOTAL) I 

----~~---- ..J 
ORDERING INFORMATION 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F563N, N74F564N 

20-Pin Plastic SOL N74F563D, N74F564D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D7 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F563) Latch Enable input (active High) 1.0/1.0 Q~O.-~~-: 
OE Output Enable input (active Low) 1.0/1.0 [2BµA?cr.Mi'A 
CP ('F564) Clock Pulse input (active rising edge) 1.0/1.0 [2QµNO.s;;A ..,.... ---"I-0 0- 0 1 3-State outputs 150/40 3.0mA/24mA 

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

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

The 74F564 is functionally identical to the 
7 4F534 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 5 output. 

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

] 

J 



Philips Components-Signetics FAST Products Product Specification 

Latch/Flip-Flop FAST 7 4F563 I 7 4F564 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER UNIT TEST CONDITION 
Vee= sv Vee= sv ±10% 
CL= SOpF CL= SOpF 
RL = soon RL = soon 

Min Typ Max Min Max 
r-----t----------.,-----t---------.-. - ... - - - - - - - - ... - - - - - ... 

Waveform 2 • 4.0 5.5 8.5 3.5 9.5 ns tPLH Propagation delay 

tPHL Dn to On 

tPLH Propagation delay 

tPHL Eto On 

lpZH Output Enable time 
74F563 

lpZL to High or Low level 

tPHZ Output Disable time 

tPLZ to High or Low level 

fMAX Maximum Clock frequency 

tPLH Propagation delay 

tPHL CP to On 

lpzH Output Enable time 74F564 

tPZL to High or Low level 

lpHz Output Disable time 

lpLz to High or Low level 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

t
5
(H) Set-up time 

t
5
(L) Dn to E 

1t,(H) Hold time 
74F563 

1t,(L) Dn to E 

~(H) 
E Pulse width, 
High 

t
5
(H) Set-up time 

t
5
(L) Dn to CP 

1t,(H) Hold time 
74F564 

1t,(L) Dn to CP 

~(H) CP Pulse width, 
~(L) High or Low 

November 27, 1989 

J_ 2.5 4.0 6.5 2.0 7.0 

Waveform 1 
I 5.o 6.5 9.5 4.5 10.5 
_l 3.0 5.0 7.0 3.0 7.0 -.-

Waveform 4 I 2.5 4.5 7.5 2.5 

1
_w_a_v_ef_or_m_5 ___ 

1 
4.0 6.0 8.0 3.5 

Waveform 4 1.5 3.0 6.0 1.0 
Waveform 5 I 1.5 3.0 5.5 1.0 

Waveform 1 I 160 180 150 

8.5 
8,5 

7.0 
6.0 

ns 

ns 

ns 

MHz 
,_W_a_v-ef-or_m_1 ___ 1_3_.5_---+--5-.0--+----8.-0-+--3-.0--+---8.-5----+--n-s---< 

I 3.5 5.o 8.o 3.o 8.5 
,_W_a_v-ef-or_m_4--~.-2-.5--+--4-.5--+---7-.5--+--2-.0--+--8-.0--+--n-s---j 

Waveform 5 l 4.0 5.5 8.0 3.5 8.5 

1-------~--+------------1---+i Waveform 4 1.0 3.0 6.0 1.0 7.0 ns 
Waveform 5 1.0 2.5 5.5 1.0 6.0 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

TEST CONDITION 
Vee= SV Vee =SV±10% 

UNIT CL= SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

Waveform 3 
1.0 1.0 
1.0 1.0 

ns 

Waveform 3 
3.0 3.0 
2.5 2.5 

ns 

Waveform 1 3.5 3.5 ns 

r2.0- --~ --~ -2-r:-

,, __ ~ --· Waveform 3 I 2.0 2.5 
ns 

Waveform 3 I 1.0 1.5 
1.0 1.5 

ns 

Waveform 1 
I 3.5 3.5 
( 3.5 3.5 ns -----------.. ------
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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 plnout version 

of74F373 
• 74F574 is broadside plnout version 

of74F374 
• Inputs and Outputs on opposite 

side of package allow easy Inter­
face to Microprocessors 

FAST 74F573, 74F574 
Latch/Flip-Flop 
74F573 Octal Transparent Latch (3-State) 
74F574 Octal D Flip-Flop (3-State) 

r--- -------- ----------TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE 

DELAY (TOTAL) 

L. 74F573 5.0ns 35mA --- -------- ----------
, 

I 
-' 

r-:;y;- -------- ----------r TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) I 

L. 74F574 180MHz 

----~~---- -' --- --------
• Useful as an Input or Output port ORDERING INFORMATION 

for Microprocessors 
• 3-State Outputs for Bus Interfacing 
• Common Output Enable 
• 74F563 and 74F564 are inverting 

version of 74F573 and 74F574 

PACKAGES 

20-Pin Plastic DIP 

20-Pin Plastic SOL 

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

N74F573N, N74F574N 

N74F573D, N74F574D 

respectively INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
• 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) 
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 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) 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do· D7 Data inputs 1.0/1.0 20µA/0.6mA 

E ('F573) Latch enable input (active falling edge) 1.0/1.0 20µAI0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP ('F574) Clock Pulse input (active rising edge) 1.0/1.0 20µAI0.6mA 

00-07 3-State outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 is functionally identical to the 
74F374 but has a broadside pinout con­
figuration to facilitate PC board layout and 
allow easy interface with microproces­
sors. 

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

74-1 

and Output Enable (OE) control gates. 
The register is fully edge triggered. The 
state of each D input, one set-up time 
before the Low-to-High 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 Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -3 mA 

1oL Low-levei output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output'voltage 

VIH = MIN, 'oH = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, V1L =MAX ±10%V_c_c_ 0.35 0.50 v 
VOL Low-level output voltage 

V1H =MIN, 10 L =MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, II= '1K -0.73 -1.2 v 

1 Input current at maximum input voltage V cc =MAX, V1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, vi= 2.7V 20 µA 

11L Low-level input current V CC = MAX, V1 = 0.5V -0.6 mA 

1oZH 
Off state output current, 

Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1
ozL 

Off state output current, 
Vee= MAX, Vo= 0.5V -50 µA 

Low-level voltage applied 

1
os Short circuit output current3 

Vee= MAX -60 -150 mA 

1ccH 30 40 mA 

1ccL 
t----" 

74F573 Vee= MAX 35 50 mA 

1ccz 40 60 mA 
1cc Supply current 

1ccH 45 65 mA (total) 
~ re- 74F574 Vee= MAX 50 70 mA 

z 55 (85..., mA 
·--_---" 

NOTES: L ..I 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 2s0c. 
3. Not more than one output should be shorted at a time. For testing 105, 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, 105 tests should be performed last. 

74-2 
October 16, 1989 



Philips Components-Signetics FAST Products 

Latch/Flip-Flop 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

tPLH Propagation delay 

tPHL Onto~ 

tPLH Propagation delay 

tPHL Eto~ 
74F573 

lpzH Output Enable time 

tPZL to High or Low level 

tPHZ Output Disable time 

tPLZ from High or Low level 

IMAX Maximum Clock frequency 

tPLH Propagation delay 

tPHL CPto~ 

tPZH Output Enable time 74F574 

tPZL to High or Low level 

tPHZ Output Disable time 

tPLZ from Hlg_h or Low level 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

t
5
(H) Set-up time 

t
5
(L) Dn to E 

th(H) Hold time 
74F573 

th(L) Dn to E 

E Pulse width, 
tw(H) High 

t
5
(H) Set-up time 

t
5
(L) Dn to CP 

th(H) Hold time 
th(L) Dn to CP 

74F574 

tw(H) CP Pulse width, 
tw(L) High or Low 

October 16, 1989 

TEST CONDITION 

Waveform 2 

Waveform 1 

Waveform 5 
Waveform 6 

Waveform 5 
Waveform 6 

Waveform 1 

Waveform 1 

Waveform 5 
Waveform 6 

Waveform 5 
Waveform 6 

TEST CONDITION 

Waveform 4 

Waveform 4 

Waveform 1 

Waveform 3 

Waveform 3 

Waveform 1 

Product Specification 

FAST 74F573, 74F574 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= SV±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon AL= soon 

Min Typ Max Min Max 

3.0 5.5 8.0 2.5 9.0 
1.0 3.5 6.0 1.0 7.0 ns 

4.5 8.5 11.5 4.0 12.5 
3.0 5.0 7.0 2.5 8.0 ns 

2.5 5.5 9.5 2.0 10.5 
2.5 5.5 8.0 2.0 8.5 ns 

1.0 3.0 6.0 1.0 6.5 
1.0 2.5 5.5 1.0 5.5 

ns 

r-- --- --- ---~--_._ 160 180 150 MHz . 
-. 3.5 5.0 7.5 3.0 8.0 I 

I 3.5 5.0 7.5 3.0 8.0 I ns 

I 2.5 4.5 7.5 2.0 7.5 l 
I 3.0 5.0 8.0 3.0 8.5 I ns 

I 
:-

1.0 3.0 5.5 1.0 6.0 I ns 
I 1.0 2.5 5.5 1.0 6.0 _l 

L--------------1 
TA=+2S°C 

Vee= sv 
CL= SOpF 
AL= soon 

Min Typ 

~ ------
I 1.5 

I 
-1-
I 
I 
I 

I 
t 
I 
I 
I 
I 
I 

2.5 
4.0 

3.0 

2.5 
2.5 

0 
0 

3.0 
3.5 

I 

I 

LIMITS 

Max ------

TA= 0°C to +70°C 

Vee= sv±10% 
UNIT CL= SOpF 

RL =soon 

Min Max 

~- -----i 

2.0 J 
ns 

2.5 I ns 
4.0 I . 
3.5 I ns 

I-
3.0 
3.0 I ns 

0 t 
0 I ns 

3.0 :~1 4.0 

L--------------1 

74-3 





Signe tics 

Document No. 853-0377 

ECN No. 99600 

Date of issue May 15, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Fully synchronous operation 
• Multiplexed 3-state 1/0 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 11 SMHz typ 
• Supply current 100mA typ 
• See 'F269 for 24 pin separate 1/0 

port version 
See 'F779 for 16 pin version 

DESCRIPTION 
The 74F579 is a fully synchronous 8-stage 
Up/Down Counter with multiplexed 3-state II 
0 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 output is not 
recommended for use as a clock or asyn-

FAST 74F579 
Counter 
8-Bit Bidirectional Binary Counter (3-state) 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F579 115MHz 100mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee =5V±10%; TA= 0°c to +70°c 

20-Pin Plastic Dip N74F579N 

20-Pin Plastic SOL N74F579D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Data inputs 3.5/1.0 70µA/0.6mA 
1/0 n Data outputs 150/40 3.0mA/24mA 

PE Parallel Enable input (active Low) 1.011.0 20µA/0.6mA 

uii'5 Up/Down count control input 1.0/1.0 20µA/0.6mA 

MR Master Reset input (active Low) 1.0/1.0 20µA/0.6mA 

SR Synchronous Reset input (active Low) 1.011.0 20µA/0.6mA 

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

GET Count Enable Trickle input (active Low) 1.0/1.0 20µA/0.6mA 

cs Chip Select input (active Low) 1.011.0 20µA/0.6mA 

OE Output Enable input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

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

chronous reset due to the possibility of de- NOTE: ---··-·-

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

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

MR 

S"R 
t10, CEP 

l/02 CET 

1 CP 
18 CEP 

CET 

OE 

13 12 20 19 14 

MR SR UAl 

---·---- -1 .!!.l:-;-i"'r:Tf40 ..... 

TC 

Vex; 

TC 

1104 UtD 

1/0 s PE 

1106 cs 

Vee· Pin 16 

GND- Pin 6 

2 3 4 5 1 8 9 10 

75 
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Philips Components-Signetics FAST Products Product Specification 

Counter FAST 74F579 

LOGIC DIAGRAM 

Vee =pin16 
GND=pin 6 

March 18, 1990 

-CP MR 

*20 
~ 

-i::l1 l 
~ DETAILA l 

'""\_ 

·~ ~ ./ 
J t:O~ t:1 DETAILA J 
~} 

~ \. 
../ t:Q H DETAILA J 
.~) 

~ r-t-t ' ./ t=D B DETAILA J 
r----L 

~ H-r===r ""\. 

~ ./ ) 
~ B DETAILA 

~ 
L 

~ ~ t-+--t-E::3 ) 
~ ) 

FD r 

B DETAILA 

J 

~ '\. 

I/Or ~~J..oi~j:!$!$$$$E;;'l:::)~-W-U-U-t--.)-~Dt;L~AOL A l 
- 14 -....s- • 

U!D 1=i?>-H+-+-Hl-++-'l"+'l"----H 
CEP~ II 
-~ II. 
CET_.l'--'---'. V, ............. ..........._._-i, ... i-

;:c _1_s __ ~~ , _____ l_I __ ~ J 
u 

76 

TOGGLE CP tiR 
.----'------

DATA 
I 
I 

LOAD .l. l ""- 1 ;1-I J'.:'.: 
I ~ 

0-+----i--.i.~--------~ 
Q-+--------------~I 
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DETAIL A 



r-
1 
I 
I 
I 
I 
L.-

Philips Components-Signetics FAST Products Product Specification 

Counter FAST 74F579 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V 
CL= 50pF 

Vee= 5V±10% 
UNIT CL= 50pF 

RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 80 MHz 

tPLH Propagation delay 
Waveform 1 

5.0 7.5 10.5 5.0 11.5 
tPHL CP to I/On 5.0 7.5 10.5 5.0 11.5 

ns 

tPLH Propagation delay 
Waveform 1 

5.5 7.5 10.0 5.0 11.0 
ns 

tPHL CP to TC 5.5 7.5 10.0 5.0 11.0 

tPLH Propagation delay 
Waveform 4 

3.5 5.5 8.0 3.5 9.0 
tPHL U/Dto TC 4.5 6.5 8.0 4.5 9.0 

ns 

tPLH Propagation delay 
Waveform 3 

3.5 5.5 7.0 3.5 8.5 
ns 

tPHL CET to TC 3.5 6.0 8.0 3.5 8.5 

tPHL 
Propagation delay 

Waveform 2 5.0 
MR to l/O_n 

7.0 9.0 5.0 10.0 ns 

tPZH Output Enable time Waveform 6 4.0 5.0 8.5 3.5 10.0 
ns 

tPZL CS to I/On Waveform 7 5.5 7.0 10.5 5.0 11.5 

tPHZ Output Disable time Waveform 6 3.0 5.0 7.5 3.0 9.0 
tPLZ CS to I/On Waveform 7 5.0 7.5 9.5 4.5 11.0 ns 

- ~H- '!ru!'Put~~e~;- - - - - - ~~~~---3.04~--M--3.~ -----~ 9.0 
tPZL PE to I/On Waveform 7 5.0 6.5 10.0 4.5 11.0 ns 

tPHZ Output Disable time Waveform 6 3.0 4.0 7.5 3.0 9.0 ns 
tPLZ PE to I/On Waveform 7 2.5 4.0 7.5 2.0 8.5 

tPZH Output Enable time Waveform 6 2.5 4.0 7.0 2.5 8.5 
tPZL OE to l/O_n Waveform 7 4.5 5.5 9.0 4.0 10.5 

ns 

tPHZ Output Disable time Waveform 6 1.0 2.5 4.0 1.0 5.5 ns 
_ ~ £.E~ ~ ..... _______ ~J~e~m...Z, ___ ~0- -4£ __ j,J __ J.,p_. _ ~- __ ..., 

March 18, 1990 
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Counter FAST 74F579 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H)' Setup time, High or Low 

Waveform 5 
3.0 . 4.0 

!s!L) 1/0..n. to CP 3.0 4.0 
ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 

JN l/O_n to CP 0 0 
ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
8.0 9.0 

t
5
(L) ui5 to CP 8.0 9.0 

ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
1i_(L) ui5 to CP 0 0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
9.5 10.0 

t
5
(L) PE, SR or CS to CP 9.5 10.0 

ns 

~(H) Hold time, High or Low 
Waveform 5 

0 0 
~(L) PE, SR or CS to CP 0 0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
5.0 5.5 

t
5
(L) CEP or CET to CP 9.0 10.5 

ns 

th(H) Hold time, High or Low 
Waveform 5 

0 0 
~(L) 1/0 n to CP 0 0 

ns 

c: 
1w(H) CP Pulse width, 

Waveform 1 
4.5 4.5 

1w(L) High or Low 4.5 4.5 
ns 

,,_t{t) 

,... _________ ] 
Waveform 2 3.0 3.0 MR Pulse width, Low ' ns 

.,... lil!m-
,... ____ "!!!!!L ____ ' 

1REC Recovery time, MR to CP Waveform 2 4.0 4.5 ns 

March 18, 1990 
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Document No. 853-1247 

ECN No. 99495 

Date of issue April 27, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Performs four BCD functions 
· P and q outputs for high speed 

expansion 
• Add/Subtract delay 28ns max 

Look ahead delay 22.Sns 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 

~.,t> ~ryg~.Qir~t~ __ _ 

[ CASCADING FEATURE IS DELETED J 
--~--------When AIS is Low, BCD addition is per-

formed (A+B+C/B=F). If an input is 
greater than 9 binary to BCD conversion 
results at the output. 

When Als 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 equal to B, the BCD differ­
ence appears at the output F in its true 
form. If A is less than Band C/Bis Low, the 
9s complement of the true form appears 
at the output F. As long as A is less than 
B, an active Low borrow is also gener­
ated. The 'F582 also performs binary to 
BCD conversion. For inputs from 1Oto15, 
binary to BCD conversion occurs by 
grounding one set of inputs, An or Bn' and 
applying the binary number to the other 
set of inputs. 

FAST 74F582 
4-Bit BCD Arithmetic Logic Unit 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F582 12.0 ns 55mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

I PACKAGES Vee =5V±10%; TA= 0°c to +70°C 

J 24-Pin Plastic Slim DIP (300 mil) N74F582N 

24-Pin Plastic SOL N74F582D J 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A3 A operand inputs 1.012.0 20µA/1.2mA 

Bo B operand input 1.0/1.0 20µA/0.6mA 

B, B operand input 1.0/4.0 20µA/2.4mA 

B2 B operand input 1.0/3.0 20µA/1.8mA 
I 

B3 B operand input 1.0/2.0 20µA/1.2mA 

Ats Add/Subtract input 1.0/3.0 20µA/1.8mA 

C/B Carry/Borrow input 1.0/1.0 20µA/0.6mA 

C/Bn+4 Carry/Borrow output 50/33 1.0mAl20mA 

p Carry Propagate output 50/33 1.0mA/20mA 

G Carry Generator output 50/33 1.0mA/20mA 

A=B Comparator output OC/33 OC/20mA 

FO-F3 Outputs 50/33 1.0mA/20mA 

NOTE: One (1.0) FAST Unit Load is defined as: 20µA 1n the High state and 0.6mA in the Low state. 
OC=Open Collector 
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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 
• C.ontrolled output edge rates 
• High impedance PNP base inputs 

for reduced loading (20µA 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 
for cascading. Both the shift register and 
storage register clocks are positive edge­
triggered. If the user wishes to connect 
both clocks together, the shift register 

PIN CONFIGURATION 

01 

02 Oo 

03 Ds 

OE 

05 STCP 

06 SHCP 

07 SHR 

GND 

FAST 74F595 
Shift Register 
8-Bit Shift Register with Output Latches (3-state) 

TYPE TYPICALfMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

N74F595 130MHz 65mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°C to +70°C 

16-Pin Plastic DIP N74F595N 

16-Pin Plastic SO N74F595D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ds Serial data input 1.0/0.033 20µA/20µA 

SHCP 
Shift register clock pulse input 

1.0/0.033 20µA/20µA 
(active rising edge) 

STCP 
Storage register clock pulse input 

1.0/0.033 20µA/20µA 
(active rising edge) 

SHR Shift register reset input (active Low) 1.0/0.033 20µA/20µA 

OE Output enable input (active Low) 1.0/0.033 20µA/20µA 

Os Serial expansion output 50/33 1.0mA/20mA 

00-07 Data outputs 150/40 3.0mA/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 

LOGIC SYMBOL 

13 

12 

11 

10 

14 

I 
15 1 2 3 4 5 6 7 

vcc ·Pin 1s 
GND •Pin 8 

80 

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

LOGIC SYMBOL(IEEE/IEC) 
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Shift Register FAST 74F595 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 
CL= SOpF CL = SOpF UNIT 

RL =soon RL =soon 

Min Typ I Max Min Max 

r~--~-------e-~-----*--~--~--~--~--~---, 
L 

I fMAX Maximum clock frequency SHCP to ~ Waveform 1 115 135 I I 90 MHz / ....._____..________ ---- -------------- ---------------- ______ _. 
tPLH Propagation delay Waveform 1 6.0 8.0 10.5 5.0 12.5 ns 
tPHL SHCP to ~ 2.5 4.5 7.5 2.5 7.5 

tPLH Propagation delay Waveform 1 5.5 8.0 10.0 4.5 13.0 
tPHL STCP to 00 - 07 3.0 5.0 8.0 3.0 8.5 

ns 

tPHL 
Propagation delay 
SHRto% 

tPZH Output Enable time 
1PZL OE to~-07 
1PHZ Output Disable time 

tPLZ OE or~-~ 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

Setup time, High or Low 
D_s_ to SHCP 

Hold time, High or Low 
D_s to SHCP 

Waveform 2 

Waveform 5 
Waveform 6 

Waveform 5 
Waveform 6 

TEST CONDITION 

Waveform 3 

Waveform 3 

3.5 

3.5 
3.0 

2.0 
4.0 

5.5 

5.5 
5.5 

4.0 
6.0 

TA=+2S°C 

Vee= sv 
CL= SOpF 

RL =soon 

8.0 

9.0 
8.5 

7.0 
9.0 

LIMITS 

Min Typ Max 

2.0 
2.0 

0 
0 

3.0 8.5 

2.5 10.5 
2.5 10.5 

1.5 8.5 
3.0 10.0 

TA = 0°c to +70°C 

Vee= sv ±10% 
CL= 50pF 

RL =soon 

Min Max 

2.5 
2.5 

0 
0 

ns 

ns 

ns 

UNIT 

ns 

ns 

Setuptime, Low r,--- --- --- --- ... -----,.---:-, 
SHR to STCP Waveform 3 J_ 4.5 5.0 ns I 
Setup time, High I I 

ts(H) SHCP to STCP Waveform 4 4.5 5.0 ns 
I I 

~:~~? SH~c:o~~~: width, Waveform 1 i !:~ ::~ ns I 
tw(H) STCP Pulse width, I 4.0 4.0 I 

Waveform 1 ns 
tw(L) High or Low L3.0 3.5 .J 

f-~---+--------------+---------- - -+ - - ...., - - ..,. - - ... - - .... - - -
tw(L) SHR Pulse width, Low 

April 18, 1990 

Recovery time, 

SHR to SHCP 

Waveform 2 

Waveform 2 
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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 (20µA In High 
and Low states) 

• 8-bit Parallel storage register 

• Shift register has asynchronous 
direct overriding load and reset 

• Guaranteed shift frequency DG to 
120MHz 

• Parallel 3-State 110, 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 7 4F598 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 1/0 ports that provide 
parallel shift register outputs and also has 
multiplexed serial data input. 

FAST 7 4F597 I 7 4F598 
Shift Registers 
74F597 8-Bit Shift Register with Input Storage Registers 
74F598 8-Bit Shift Register with Input Storage Registers (3-State) 

TYPE TYPICALfMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F597 120MHz 75mA 

74F598 120MHz 75mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F597N 

20-Pin Plastic DIP N74F598N 

16-Pin Plastic SO N.74F597D 
20-Pin Plastic SOL N74F598D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ds Serial data input 1.0/0.033 20µN20µA 

11_-~ Parallel data inputs 1.0/0.033 20µN20µA 

SHCP Shift register clock pulse input 1.0/0.033 20uA/20µA 
·F597 STCP Storage register clock pulse input 1.0/0.033 20µA/20µA 

SHLD Shift register load input (active Low) 1.0/0.033 20µN20µA 

SHRST Shift register reset input (active Low) 1.0/0.033 20µA/2QµA 

as Serial data output 50/33 1.0mA/20mA 

l/O_n_ Parallel data inputs 1.0/0.033 20µN20µA 

Dso· D..si Serial data inputs 1.0/0.033 20µA/20µA 

SHCP Shift register clock pulse input 1.0/0.033 20µA/2QµA 

STCP Storage register clock pulse input 1.0/0.033 20µA/20_J.IA 

'F598 SHCPEN Shift register clock pulse enable input 1.0/0.033 20µA/20µA 

SHLD Shift register load input (active Low) 1.0/0.033 20µA/20µA 

SHRST Shift register reset input (active Low) 1.0/0.033 20µA/20µA 

s Serial data selector input 1.0/0.033 20!lA/2QM. 
OE Output Enable input 1.0/0.033 20µA/20µA 

~ Serial data output 50/33 1.0mA/20mA 

1/0..n_ Parallel data outputs 150/40 3.0mA/24mA 

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

82 



Philips Components-Signetics FAST Products 

Shift Registers 

PIN CONFIGURATION 

'F597 

TOP VIEW 

PIN CONFIGURATION 

'F598 

February 1, 1990 

Vee 

Do 

Ds 

SHLD 

STeP 

SHeP 

SHRST 

Os 

DSo 

DS 1 

OE 

STCP 

SHCPEN 

SHCP 

SHRST 

LOGIC SYMBOL 

'F597 

14 15 1 2 3 4 5 6 7 

10 

o9 o0 o1 o2 o3 o4 o5 0 6 o7 

SHRST 

11 SHCP 

12 STCP 

13 SHLD 

Vee= Pin 16 

GND= Pin B 

LOGIC SYMBOL 

'F598 

18 17 1 2 3 4 6 7 8 

DSo OS 1V00 V0 1 V0 2 V0 3 V04 V0 5 V0 1 V0 1 

19 
16 
15 
14 
13 
12 
9 

s 
OE 
STCP 
SHCPEN 
SHCP 
SHA ST 
SHLD 

Vee= Pin 20 

GND =Pin 10 

11 
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Preliminary Specification 

FAST 7 4F597 I 7 4F598 

LOGIC SYMBOL(IEEE/IEC) 

'F597 

LOGIC SYMBOL(IEEE/IEC) 

~EH14 
1.L___J:::,._ 
.!L__b. G4 
13 

'F598 

I> 
Z13 
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Shift Registers 

LOGIC DIAGRAM for 'F597 

vee • Pin1s 

GND- Pina 

February 1, 1990 

Preliminary Specification 

FAST 7 4F597 I 7 4F598 
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Shift Registers 

LOGIC DIAGRAM FOR 'F598 

vee =Pin 20 

GND =Pin 10 

February 1, 1990 

OE:~"'----<ll>------------, 
s ~··----{L,>O---.-ct>-, 

os, "''"'--------+-L-1 
os, """-----___,L..-1 
s~o~9 ---<ir>---------~ 

-SHC-PE-N ~14'------~ 

SHCP -"
13---<>--------{__J 

SHAST~'2'--~Do---------, 

STCP -15----{::»---~ 

85 

Preliminary Specification 
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Shift Registers FAST 7 4F597 I 7 4F598 

FUNCTION TABLE 
INPUTS 

STCP SHCP SHLD SHRST 
OPERATING MODES 

i x x x data loaded to storage registers 

i x L H data loaded from inputs to shift register 

+ 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 i H H shift register clocked, on= on-1' 00 = 0 s 
H High voltage level 
L Low voltage level 
X Don't care 

i Low to High clock transition 

+ 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 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state l 
Os 40 mA 

l/O__o:-1/0.2 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

Os -1 mA 
1oH High-level output current 

1/00-1/07 -3 mA 

1oL Low-level output current Os 20 mA 

1/00-1/07 24 mA 

TA Operating free-air temperature range 0 70 oc 

February 1, 1990 
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Shift Registers FAST 7 4F597, 7 4F598 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 
Os 

Vee= MIN, 
10H=-1mA 

±5%Vcc 2.7 3.4 v 
VOH High-level output voltage VIL= MAX, 

±10%Vcc 2.4 v 
1/0 n 

V1H =MIN 
10H=-3mA 

±5%Vcc 2.7 3.3 v 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =Ml ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at maximum others Vee= O.OV, vi= 7.0V 100 µA 
II input voltage 

I/On Vee= 5.5V, v 1=5.5V 1 mA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -20 µA 

1ozH+llH 
Off-state output current, 

Vee= MAX, Vo= 2.7V 70 µA High-level voltage applied 

Off-state output current, 
1/0 n only 

1ozL +Ill Low-level voltage applied V cc = MAX, Vo= 0.5V -70 µA 

1os Short-circuit output current3 
Vee= MAX -60 -150 mA 

1ccH 45 70 mA 

'F597 1ccL 48 75 mA 
1ccz 1cc Supply current Vee= MAX 75 90 mA 

(total) 1ccH 
'F598 1ccL 

78 95 mA 

1ccH 
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 Vee= SV, TA= 25'C. 
3. Not more than one output should be shorted at a time. For testing 105 , 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, 105 tests should be performed last. 

February 1, 1990 
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Shift Registers FAST 7 4F597 I 7 4F598 

AC ELECTRICAL CHARACTERISTICS for 'F597 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

I 

Min Typ Max Min Max 

1MAX Maximum clock frequency Waveform 1 100 120 80 MHz 

tPLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 

tPHL SHCP to as 4.0 7.0 9.0 4.0 10.0 
ns 

tPLH Propagation delay 
Waveform 1 

4.0 7.5 9.5 4.0 10.0 

tPHL SHLD to as 4.0 8.0 10.0 4.0 11.0 
ns 

tPLH Propagation delay 4.0 7.5 9.5 4.0 10.0 

tPHL STCP to as Waveform 1 4.0 8.0 10.0 4.0 11.0 
ns 

tPHL 
Propagation delay 

Waveform 3 4.0 8.0 10.0 4.0 11.0 ns 
SHRSTto a...S._ 

AC SETUP REQUIREMENTS for 'F597 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 3 

3.0 3.0 
ts(L) On to STCP 3.0 3.0 

ns 

th(H) Hold time, High or Low 
Waveform 3 

3.0 3.0 

~L) D_n_ to STCP 3.0 3.0 
ns 

t
5
(H) Setup time, High or Low 

Waveform 3 
3.0 3.0 

ts(L) Ds to SHCP 3.0 3.0 
ns 

th(H) Hold time, High or Low 
Waveform 3 

1.0 1.0 
~L) D_s_ to SHCP 1.0 1.0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 4 
3.0 3.0 

t
5
(L) STCP to SHLD 3.0 3.0 

ns 

th(H) Hold time, High or Low 
Waveform 4 

1.0 1.0 
ns 

!ti_(L) STCP to SHLD 1.0 1.0 

tw(H) SHCP pulse width, 
Waveform 1 

4.0 4.0 
tw(L) High or Low 5.0 5.0 

ns 

tw(H) STCP pulse width, 
Waveform 1 

4.0 4.0 
k(L) High or Low 5.0 5.0 

ns 

tw(L) SHRST pulse width, Low Waveform 1 4.0 4.0 ns 

tw(L) SHLD pulse width, Low Waveform 1 4.0 4.0 ns 

1REC Recovery time, SHRST to SHCP Waveform 2 6.0 7.0 ns 
r---- ----

1REC Recovery time, SHLD to SHCP Waveform 2 6.0 7.0 ns 
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Shift Registers FAST 7 4F597 I 7 4F598 

AC ELECTRICAL CHARACTERISTICS for 'F598 
LIMITS 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 120 80 MHz 

1PLH Propagation delay 
Waveform 1 

4.0 6.5 8.5 4.0 9.5 
1PHL SHCP to Os 4.0 7.0 9.0 4.0 10.5 

ns 

1PLH Propagation delay 
Waveform 1 

4.0 7.5 9.5 4.0 10.0 
1PHL STCP to OS (SHLD =Low) 4.0 8.0 10.0 4.0 11.0 

ns 

1PLH Propagation delay 
Waveform 1 

4.0 7.5 9.0 4.0 10.0 
1PHL SHLD to Os 4.0 8.0 9.0 4.0 11.0 

ns 

1PLH Propagation delay 
Waveform 1 

4.0 7.5 9.0 4.0 10.5 
1PHL SHCP to 110

11 
4.0 8.0 9.0 4.0 10.5 

ns 

1PLH Propagation delay 
Waveform 1 

4.0 7.5 9.0 4.0 10.0 
1PHL SHRST to Os 4.0 8.0 9.0 4.0 10.0 

ns 

1PHL Propagation delay, SHRST to I/Os Waveform 2 4.0 8.0 10.0 4.0 11.0 ns 

1PHL Propagation delay, SHRST to Os Waveform 2 4.0 8.0 10.0 4.0 11.5 ns 

1PZH Output Enable time to Waveform 5 4.0 7.5 9.0 4.0 10.5 
1PHZ High or Low Waveform 6 4.0 7.5 9.0 4.0 10.5 

ns 

1PHZ Output Disable time to Waveform 5 3.0 6.0 8.0 3.0 9.0 
ns 

1PLZ High or Low Waveform 6 3.0 6.0 8.0 3.0 I 9.0 

AC SETUP REQUIREMENTS for 'F598 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee =SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 3 
3.0 3.0 

t
5
(L) Dsn to SHCP 3.0 3.0 

ns 

th(H) Hold time, High or Low 
Waveform 3 

1.0 1.0 
ns 

~(L) D_sn_ to SHCP 1.0 1.0 

t
5
(H) Setup time, High or Low 

Waveform 4 
3.0 3.0 ns t

5
(L) STCP to SHLD 3.0 3.0 

th(H) Hold time, High or Low 
Waveform 4 

1.0 1.0 ns 
!t_(L) STCP to SHLD 1.0 1.0 

t
5
(H) Setup time, High or Low 

Waveform 3 
6.0 4.0 ns t

5
(L) SHCPEN to SHCP 6.0 5.0 

tw(H) SHCP pulse width, 
Waveform 1 

4.0 4.0 ns 
tw(L) High or Low 5.0 5.0 

tw(H) STCP pulse width, 4.0 4.0 
Waveform 1 ns 

tw(L) High or Low 5.0 I 5.0 

tw(L) SHRST pulse width, Low Waveform 1 4.0 4.0 ns 

tw(L) SHLD pulse width, Low Waveform 1 4.0 4.0 ns 

1REC Recovery time, SHRST to SHCP Waveform 2 6.0 7.0 ns 

1REC Recovery time, SHLD to SHCP Waveform 2 6.0 7.0 ns 

February 1, 1990 
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Shift Registers 

AC WAVEFORMS 

SHRST,SHCP 

SHLD, STCP 

Waveform 1. Propagation Delay, Clock Inputs To Output, 
Clock Pulse Width, Maximum Clock Frequency, Shift 

Register Reset And Load inputs To Serial Data Output 

OE 

Waveform 3. Setup And Hold Times 

VM 

____.._t_PH~Z~1-"-VoH -0.3V 

ov 
Waveform 5. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

Preliminary Specification 

FAST 7 4F597 I 7 4F598 

Waveform 2. Propagation Delay, Shift Register Reset And 
Load inputsTo Serial Data Output, Shift Register Reset And 

Load Inputs To Shift register Clock Pulse Input Recovery Time 

Waveform 4. Setup And Hold Times 

OE~ 
~1 :tPLZ 1 ---

I/On ~ VoL+0.3V 

Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TYPICAL TIMING DIAGRAM for 74F597 

SHRST 

SHLD 

SHCP 

STCP 

Do~ 

D1 W'7dfd 

D2~ 

D4™3 

Ds~ 

WJ#7f&t&f/7/.fffi_ -~?~~·- ~~~: _ W/,J&'7dh%ff¥~ 
@)%%9}%};}j/)%@ Don't care ,%7dJJ%W%ffdJJa 

05 _____ ~ 

February 1, 1990 
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Shift Registers 

TYPICAL TIMING DIAGRAM for 74F598 

OE 

SHRST 

SHCP 

SHCPEN 

STCP 

f Don't care 

110 1 

1/0 2 

110 3 

110 4 

110 5 

110 6 

1/0 7 

05 

I 
OUT IHl-Z '-'-~_,HI ,..__ SHIFT & OUTPUT __..j 
z~~-Z~ I 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ_ 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ, tPZL closed 

All other open 

DEFINITIONS 

R L 

FAMILY 

Preliminary Specification 

FAST74F597,74F598 

---- t w ___ _, AMP (VJ 

lnL (ti) 
lr-------

9
-
03
--._t -+-- AMP (V) 

I W av 

VM= 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; Amplitude Rep. Rate tw tTLH tTHL 
see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 

pulse generators. 

February 1, 1990 
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Document No. 853-0029 FAST 74F604 
ECN No. 98991 

Date of issue March 1, 1990 

Status Product Specification 

FAST Products 

r.------------, 1Latch 1 
I I 
i_D~!,2~'..!;a~~3~t~eL ___ .J 

r FEATu~s- - - - - - -, TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

• High impedance NPN base inputs 
for reduced loading (20µA in High 
and Low states) 

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

• 3-state outputs 
• Power supply current 75mA typical 

DESCRIPTION 
The 74F604 multiplexed latch is ideal 

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

74F604 7.5ns 75mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES. 
Vee= 5V±10%; TA= 0°c to +70°C 

28-Pin Plastic DIP N74F604N 

28-Pin Plastic SOL N74F604D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 

SELECT A/B 

DESCRIPTION 

Data inputs 

Select input 

74F(U.L) 
HIGH/LOW 

1.0/0.033 

1.0/0.033 

Latch Enable Input (active Low) t 1.0/0.033 ------------ ---Data outputs 150/40 

LOAD VALUE 
HIGH/LOW 

20µA/20µA 

20µA/20µA 

contents are multiplexed to the eight 3- NOTE: 

state outputs. Data entered from the 8 LO~(~~S!,,ll~0,,:li~el:!:~:~~n~~h~t,:;.:n~.~AO:.t~L~s~:l;-____ , 

inputs are selected when SELECT AIB is 
the latches when the Latch Enable (LE) edge. The outputs are enabled when LE 

Low; data from the A inputs are selected input is Low and is latched on the LE rising -
when SELECT AIB is High. Data enters is High and disabled when LE is Low. 

~~--------------------------------------
PIN CONFIGURATION 

IE 

SELECT AIB 

TOP VIEW 

LOGIC SYMBOL 

3 4 5 6 7 8 9 10 Zl 262524232221 20 

LE 

SELECT AIB 

vcc • Pin2B 
GND •Pin 14 

15 13 12 11 16 17 18 19 

92 
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Latch 

-2 
SELECTAIB 

A2 ---+------+---! 

Vee - Pin 20 
GND-Pin 14 

B2 

FUNCTION TABLE 
INPUTS 

n 
-l ~ 
_l J 

AO-A7 80-87 SELECT A/B -~ 

A data Bdata L i 

Adata B data H i 

x x x L 

x x L H 

x x H H 
H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "off' state 
i Low-to-High transition 

March 1, 1990 

Product Specification 

FAST 74F604 

OUTPUTS 

00-07 

B data 

Adata 

z 
B latched data 

A latched data 
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Signetics FAST Products 

Latch 

AC ELECTRICAL CHARACTERISTICS 

PARAMETER TEST CONDITION 

,- - -~p:'Qation'dei:y'- - - - - - - - - - -
tLH SELECT NB to Q (B latch) Waveform 1 
PHL n 

Propagation delay 
SELECT NB to On (A latch) 

Waveform 2 

IPZH Output Enable time Waveform 4 
'PZL to High or Low level Waveform 5 

I IPHZ Output Disable time Waveform 4 

L'~- -f~J;ia~r~v~ ____ ~a~f=~ __ 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER TEST CONDITION 

t
5
(H) r~me.11r9~Lo'w-------, 

~L) J An ,Bn to LE J_ Waveform 3 

th(H) I Hold time, High or Low 
lWaveform 3 \i(L) J An ,Bn to LE . --

\v(L) I LE Pulse width, Low I Waveform 3 

-1- _L . 
L---------..1 

March 1, 1990 
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Min 

~ 
6.0 

6.0 
4.0 

~ 
5.0 

5.0 

~ 

Min 

1.0 
2.0 

0 
1.0 

5.0 

TA= +2S°C 

Vee= sv 
CL= SOpF 
RL =soon 

Typ 

-~ 
8.5 

8.0 
6.5 --7.5 
7.5 

LIMITS 

Product Specification 

FAST 74F604 

TA= 0°c to +70°C 
Vee= sv ±10% 

CL= SOpF 
RL =soon 

UNIT 

Max Min Max 

-9.o--~ 1oil 
10.5 5.5 11.5 

ns 

11.5 
ns 

9.0 
10.0 5.5 
8.5 3.5 -- --9.5 4.5 
9.5 4.5 11.0 ns 

7.0 9.5 4.5 

ms_±_ 
~0- :1 
11.0 -- --- ~ - - J..5- - 'U 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 
Vee :SV Vee= sv±1oo;., 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

2.0 
3.0 

ns 

0 
1.5 ns 

6.0 ns 



Signetics FAST Products Product Specification 

Latch FAST 74F604 

AC WAVEFORMS 

SELECT4VM 

t PHL-+ 

Waveform 1. Propagation Delay, SELECT A/B 
To Output (8 latched data:Low. LE=H) 

Waveform 2. Propagation Delay, SELECT A/B 
To Output (A latched data:Low. LE:H) 

an 

r :-.-; ,~~/,~~~~~~~ 
I n n 1,.../,- X.U:.U.LL.~ql:.o....-~~µ.u~= 
I I 
I ·---- -------tw<L> 
I 

L------------------

_____ __, 

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

ov 
Waveform 4. 3-State Output Enable Time To High Level 

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

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

cLJ. 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

1PLZ closed 

tPZL 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. 

~ = Termination resistance should be equal to z0 UT of 

pulse generators. 

March 1, 1990 
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VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH 

74F 3.0V 1MHz 500ns 2.5ns 

tTHL 

2.5ns 



Signe tics 

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 (20µA in High 
and Low states) 

• Stores 16-blt-wide Data inputs, · 
multiplexed 8-bit outputs 

• Open Collector outputs . 

• Propagation delay 10ns typical 

• Power supply current 85mA typical 

DESCRIPTION 

FAST 74F605 r.------------, 
1Latch 1 
I Dual Octal Latch (Open Collector) I L-------------1 ·---TYPE --------------------TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

10.0ns 85mA -------------------ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee =5V±10%; TA= 0°c to +70°c 

28-Pin Plastic DIP N74F605N 

28-Pin Plastic SOL N74F605D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

A0-A7' 80-87 Data inputs 1.0/0.033 20µA/20µA 

- Select input 1.0/0.033 SELECT A/8 

The 74F605 multiplexed latch is ideal 
for storing data from two input buses, A 
or B, and providing data from either the 
A or B latches to the ouput bus. Organ­
ized as 8-bit A and B latches, thelatch 
outputs are connected by pairs to eight 
2-input multiplexers. A Select (SE­
LECT NB) input determines whether 
the A or B latch contents are multi­
plexed to the eight Open Collector 
outputs. Data entered from the B inputs. 
are selected when SELECT NB is Low; 
data from the A inputs are selected 
when SELECT NBis High. Data enters 
the latches when the Latch Enable (LE) 

r----:----.----- ~JI LE I Latch Enable Input (active Low) I 

"- - - -1- - - - - - - - - - -
20µA/20µA 

1.0/0.033 20µA/20µA 

PIN CONFIGURATION 

TOP VIEW 

QQ-~7 Data outputs OC/40 OC/24mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
oc·= Open Collector 

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

LOGIC SYMBOL 

3 4 5 6 7 8 9 10 27 26 2524232221 20 

Vee. Pin 2a 
GND- Pin 14 

15 13 12 11 16 17 18 19 

96 

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) 



Philips Components-Signetics FAST Products 

Latch 

LOGIC DIAGRAM 

SELECT NB 2 

Vee· Pin28 
GND- Pin 14 

FUNCTION TABLE 
INPUTS 

...., 
I I 
--- t ! _._ 

Ao·A7 80-87 SELECT A/B ~ : 
~ 

A data Bdata L i 

Adata B data H i 

x x x L 

x x L H 

x x H H 
H High voltage level 
L Low voltage level 
X Don't care 
OFF= Pulled up through resistor (open collector) 
i =Low-to-High transition 

September 20, 1989 

OUTPUTS 

0 0·0 1 

Bdata 

A data 

OFF 

B latched data 

A latched data 

Product Specification 

FAST 74F605 

97 
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Philips Components-Signetics FAST Products Product Specification 

Latch FAST 74F605 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA = 0°c to +70°C 

~YMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation_ delay Waveform 2 
7.5 9.5 11.5 7.0 12.0 

tPHL SELECT NB to an (B latch) 7.5 10.0 12.0 7.0 13.5 

tPLH Propagation delay 
Waveform 1 

8.5 11.0 13.0 8.0 14.5 

tPHL SELECT NB to an (A latch) 6.5 8.5 11.0 6.0 11.5 

tPLH Propagation delay 
Waveform 3 

8.5 11.0 13.0 8.0 14.5 

tPHL LE to an 6.5 9.0 11.0 6.0 12.0 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

vee=SV vce=SV±10% 
CL= SOpF CL :SOpF SYMBOL PARAMETER TEST CONDITION 

tS(H) r ~uP'ti=: m9h~ rc;-W- - - -,IA1. f 4 
.!s_(L) l A..n.. ,B..n.. to LE j .. ave orm 

th(H) I Hold time,_!:!!gh or Low IAJ 
_1_(L) ~ An ,Bn to LE !.aveform 4 

lw(L) ~ LE Pulse width, Low aveform 4 

L---------.J 
AC WAVEFORMS 

SELECT~VM 
t PHL .. 

Waveform 1. Propagation Delay, SELECT Ale 
To Output (A latched data:Low. rE:H) 

Waveform 3. Propagation Delay, Clock To Output 
(A latched data=Low. SELECT AIS"°:H) 

ru-, 
I 
I I 

RL =soon RL =soon 

Min Typ Max Min Max 

1.0 2.0 
3.0 4.0 

1.0 2.0 
2.0 3.0 

5.0 6.0 

Waveform 2. Propagation Delay, SELECT A/B To 
Output (B latched data=Low.TE=H) 

I- -I Waveform 4. Data Setup And Hold Times, Latch Enable 
pulse width 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

September 20, 1989 
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ns 

ns 

ns 

UNIT 

ns 

ns 

ns 



Signetics 

Document No. 853-0380 

ECN No. 97743 

Date of issue September 27, 1989 

Status Product Specification 

FAST Products 

1FEAi-U"RE5-------, 
I · High impedance NPN base inputs I 
I for reduced loading (20µA in High I 
I and Low states) I 
I · Octal bidirectional bus interface I 
I · Open collector outputs sink 64mA I 
I · -'F621 Non-Inverting I 

FAST 7 4F62 l , 7 4F622 
Transceivers 
74F621 Octal Bus Transceiver, Non-Inverting (Open Collector) 
74F622 Octal Bus Transceiver, Inverting (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F621 8.0ns 105mA 

74F622 8.Sns 53mA 

I -'F622 Inverting I 
I I ORDERING INFORMATION 

l..------------1 DESCRIPTION 
The 74F621 is an octal bus transceiver 
featuring non-inverting open collector 
bus-compatible outputs in both send 
and receive directions. The outputs are 
capable of sinking 64mA, providing 
very good capacitive drive characteris­
tics. The 74F622 is a inverting version 
of the 7 4F621. 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. 

COMMERCIAL RANGE 
PACKAGES Yee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F621N, N74F622N 

20-Pin Plastic SOL 1 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 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7, Bo- B7 Data inputs 1.0/0.033 20µN20µA 

OEBA,OEAB Output Enable inputs 1.0/0.033 20µN20µA 

AO-A7 Data outputs OC/40 OC/24mA 

Bo- 87 Data outputs OC/106.7 OC/64mA 

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

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

99 

bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at 
their last states. 
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Philips Components-Signetics FAST Products Product Specification 

Transceivers FAST 7 4F62 l , 7 4F622 

AC ELECTRICAL CHARACTERISTICS for 74F621 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee= 5V±10% 

UNIT CL= SOpF CL= SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 2 6.0 9.5 12.0 5.5 13.0 ns 

tPHL An to Bn 4.0 6.0 8.0 3.5 8.5 

tPLH Propagation delay 
Waveform 2 6.0 9.0 12.0 5.5 12.5 ns 

tPHL Bn to An 3.5 5.5 7.5 3.0 8.0 

tPLH Propagation delay 
Waveform 3 6.0 10.0 13.5 5.5 14.0 ns 

tPHL OEBAto~ 3.5 6.5 10.5 3.0 11.0 

1PLH Propagation delay 
Waveform 4 

7.0 12.0 15.0 6.0 17.0 ns 
tPHL OEAB to Bn 3.5 6.5 9.5 3.0 10.0 

AC ELECTRICAL CHARACTERISTICS for 74F622 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 8.0 11.0 12.5 8.0 13.5 ns 1PHL An to Bn 1.5 4.0 5.5 1.5 6.0 

1PLH Propagation delay 
Waveform 1 7.5 10.0 12.0 7.5 12.5 ns 1PHL Bn to An 1.5 3.5 5.0 1.5 5.5 

tPLH Propagation delay 
Waveform 3 

8.0 10.5 12.0 8.0 12.5 

tPHL OEBA to An 6.0 8.0 10.0 6.0 10.5 
ns 

tPLH Propagation delay 10.0 12.5 14.5 10.0 15.5 

tPHL OEAB to Bn 
Waveform 4 5.0 7.5 9.0 5.0 9.5 ns 

AC WAVEFORMS 

BnorAn B
0

orA 0 I 

Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs I --- -=-=- ------------------------------ -11 
OEBA v M v M oEAB %' v M 'i_.._v_M __ _ 

~ ~ tPHL ~\PLH -----...... 

Waveform 3. Propagation delay, OEBA to An Waveform 4. Propagation delay, OEAB to Bn 

-------------------------------------! NOTE: For all waveforms, V M = 1.SV. 
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Philips Components-Signetics FAST Products Product Specification 

Transceivers FAST74F62l, 74F622 

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS 
I r---------------------------------------, 18 

NOTE: 

Propagation 
delay (ns) 

10 1'---+-----+----+---t---z-.,.'t--1 --1 

y 

0 '-~~~--'-~~~~...._~~~-'-~~~~...._~~~-'-~~~--' 
0 1 00 200 300 400 500 600 

Load Resistor (Q) 

When using open-collector parts, the value of the pull-up resistor greatly affects the value of the tPLH' For example, changing the pull-up 
resistor value from 500 .n to 100.n will improve the tPLH up to 50% with only slight increase in the tPHL' However, if the pull-up resistor is 
changed, the user must make certain that the total 10 L current through the resistor and the total 11L 's of the receivers do not exceed the 
10 L maximum specification. 

L---------------------------------------~ 
TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

D.U.T 

7.0V 

Vour 

r -----------------, Test Circuit For Open Collector Outputs 

L------------------~ 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. 

September 27, 1989 
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FAMILY 

74F 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 



Signetics 

Document No. 853-0381 

ECN No. 98171 

Date of issue November 27, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• High-Impedance NPN base Inputs 

for reduced loading (70µA In High 
and Low states) 

• Ideal for applications which require 

FAST 74F640 
Tronsceiver 
Octal Bus Transceiver , Inverting ( 3-State ) 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74F640 3.5ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

78mA 

high-output drive and minimal bus ORDERING INFORMATION 
loading 

• Inverting version of 'F245 
• Octal bidirectional bus Interface 
• 3-state buffer outputs sink 64mA 

and source 1 SmA 

DESCRIPTION 

The 7 4F640 is an octal transceiver featur­
ing inverting 3-state bus compatible out­
puts in both transmit and receive direc­
tions. The 8 port outputs are capable of 
sinking 64mA and sourcing 1 SmA, 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, 
8

0
-87, have been designed to prevent 

output bus loading if the power is removed 
from the device. 

PIN CONFIGURATION 

TOP VIEW 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin Plastic DIP N74F640N 

20-Pin Plastic SOL N74F640D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Ao-Ar Bo- B7 Data inputs 3.5/0.115 70µA/70µA 

OE Output enable input (active Low) 2.0/0.067 40µA/40µA 

T/R TransmiVReceive input 2.0/0.067 40µA/40µA 

AO-A7 A port outputs 150/40 3.0mA/24mA 

Bo- B7 B Port outputs 750/106.7 15mA/64mA 

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

LOGIC SYMBOL 

19 OE 

T/R 

Vcc· Pin20 

GND· Pin 10 

23456789 

18 17 16 15 14 13 12 11 
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LOGIC SYMBOL(IEEE/IEC) 



Philips Components-Signetics FAST Products Product Specification 

Transceiver FAST 74F640 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee :SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 2.0 4.5 7.0 2.0 8.0 ns 
tPHL An to Bn, Bn to An 1.0 2.5 5.0 1.0 5.5 

,__t.:....PZ:...:.H=---+--O__:.:_ut_p_u_t "'"'E-na-b'-'-l-e-ti-m-'-e'---------+-W-a_v_e_fo_r_m_2 ___ -1.r-5!-+ 6.5-+ 10".5..., 5.'o- + 12.0-!- - - :- , 
tPZL to High or Low level Waveform 3 I 5.5 7.0 10.5 5.0 11.0 ns I 

1----'-==--+---------------+--------
t PH Z Output Disable time Waveform 2 I 2.0 3.5 6.5 1.5 8.0 I 
tPLZ from High or Low level Waveform 3 L2.0 4.5 7.0 2.0 7.5 ns .J 

c___.:_.:::=.___L ______________ _L_ ________ - ... - - ... - - - - - ..... - - .... - - -

AC WAVEFORMS 

An•Bn~ 

Bn•An~ 
Wavoform 1. Propagation Delay For Inverting Outputs 

.~ .. ~,~ 
Waveform 2. 3-State Output Enable Time To High Level 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

NOTE: For all waveforms, V M = 1.SV. 

----1 w ----<I 

----I W ----<( 

VM = 1-5V 

Input Pulse Definition 

AMP (Y) 

ov 

RL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to ZOUT of 
pulse generators. 

November 27, 1989 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
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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 (20µA 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 

PIN CONFIGURATION 

74F641 

TOP VIEW 

November 27, 1989 

FAST 7 4F64 l , 7 4F642 
Transceivers 
74F641 Octal Bus Transceiver With Common Output Enable, 

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

Inverting (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F641 8.0ns 69mA 

74F642 8.Sns 52mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +10°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 HIGH/LOW HIGH/LOW 

AO- AT 80- 87 Data inputs 1.0/0.033 20µA/20µA 

T/R Transmit I Receive input 2.0/0.067 40µA/40µA 

OE Output Enable inputs 2.0/0.067 40µA/40µA 

A0-AJ_ Data outputs OC/40 QC /24mA 

80- 87 Data outputs OC/106.7 OC/64mA 

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

LOGIC SYMBOL 

T/R 

19 OE 

vcc· Pin20 

GND- Pin 10 

74F641 

23456789 

18 17 16 15 14 13 12 11 
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LOGIC SYMBOL(IEEE/IEC) 

74F641 

853-0382-98172 



Philips Components-Signetics FAST Products Product Specification 

Transceivers FAST 7 4F64 l, 7 4F642 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High-level output current Vee= MIN, VIL= MAX, VIH =MIN, voH=MAX 250 µA 

Vee= MIN, 
±10%Vcc 0.35 0.50 v 

AO-A7 10 L=24mA 
±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 
IOL =48mA ±10%Vcc V1H =MIN 0.38 0.55 v 

80-87 
IOL =64mA ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

Input current at T/R,OE V cc= O.OV, V1 = 7.0V 100 µA 
II maximum 

input voltag An' 8n Vee= 5.5V, vi= 5.5V 1 mA 

TIA.OE 40 µA 
11H High-level input current Vee= MAX, vi= 2.7V 

An' 8n 20 µA 

T/R, OE -40 µA 
11L Low-level input current Vee= MAX, vi= 0.5V 

An, 8n -20 µA 

1ccH An= TIR=4.5V, OE=GND 60 90 mA 
'F641 

1ccL T/R=4.5V, An=OE=GND 78 120 mA 
1cc Supply current Vee= MAX 

An= T/R=0E=4.5V (total) 1ccH 37 55 mA 
'F642 

An= T/R=4.5V, OE=GND 1ccL 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 V cc= SV, TA= 25°C. 

AC ELECTRICAL CHARACTERISTICS for 74F641 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Yee= SY Yee= 5Y±10% 

UNIT CL= SOpF CL :SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 

rE_..,. __ _,.. __ ... __ .,. __ • ,,_ __ -, 
Waveform 2 

6.5 8.5 11.5 6.5 12.5 

tPHL An to 8n •- 4.0 6.0 9.5 4.0 11.0 
ns 

I 
tPLH Propagation delay 

Waveform 2 [ 6.0 8.0 11.5 6.0 12.0 ns I 
1PHL 8n to An 3.5 5.5 7.5 3.5 8.0 I 
tPLH Propagation delay 

Waveform 4 ~-
7.0 10.5 12.5 7.0 13.0 ns I 

tPHL OE to An 5.0 7.0 9.0 5.0 10.0 I 
1PLH Propagation delay 

Waveform 4 [ 8.0 9.0 12.5 8.0 13.5 ns I 
tPHL OE to 8n 5.5 7.5 9.5 5.5 10.5 

I T 

I 

~---------~-------~ 
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Transceivers FAST 7 4F64 l I 7 4F642 

AC ELECTRICAL CHARACTERISTICS for 74F642 
LIMITS 

TA= +25°C TA= 0°c to +70°C 

PARAMETER SYMBOL TEST CONDITION UNIT 
Vee= sv Vee= sv ±10% 
CL = 50pF CL = 50pF 
RL = soon RL = soon 

Min Typ Max Min Max 
~-tP_L_H_-+-_P_r_o-pa_g_a-ti-on_de_l_a_y ______ -+---------11r--8'0lllijs-90lllijs125'""" So-• 13 '5 + - -

Waveform 2 ._,. c · · · · · ns 
tPHL An to Bn 2.0 4.5 6.5 2.0 7.0 

tPLH Propagation delay Waveform 2 • 7.5 8.0 12.0 7.5 12.5 ns 
tPHL Bn to An l 1.5 4.0 6.0 1.5 6.5 

tPLH Propagation delay Waveform 4 • 7.5 
tPHL OE to An •- 6.0 

tPLH Propagation delay Waveform 4 j 8.0 
IPHL OE to Bn !- 6.0 

9.0 
8.0 

9.0 
7.0 

12.0 
10.5 

12.5 
10.5 

7.5 
6.0 

8.0 
6.0 

12.5 
11.0 

13.0 
11.0 

ns 

ns 

AC WAVEFORMS L-----------------

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

OE 

Waveform 3. Propagation delay for OEto 
An or Bn Outputs ('F642) 

(Bn or An inputs in High state) 

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

OE --k i ,rP:H i ~ 
AnorBn ~VM 

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

(Bn or An inputs in Low state) 

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

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

= = = cL.J. = 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

DEFINITIONS 

RL 

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. 

November 27, 1989 
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FAMILY 

74F 

lo----- t w ___ __,, AMP (V) 

tr.._ (t1) 

i,.--------9-0%~1 ---<>--- AMP (V) 

t w ov 
VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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Status Product Specification 

FAST Products 

FEATURES 
• Combines 'F245 and two 'F374 

type functions in one chip 
• High Impedance base Inputs for 

reduced loading (70µA In High and 
Low states) 

• Independent registers for A and B 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• Controlled ramp outputs for 
'F646A/'F648A 

• 3-state outputs 
• 300 mil wide 24-pin Slim Dip 

package 

DESCRIPTION 

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

FAST 74F646, 74F646A 
7 4F648 I 7 4F648A 

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

TYPE TYPICAL f MAX 
TYPICAL SUPPL V CURRENT 

(TOTAL) 

74F646/648 115MHz 140mA 

74F646N648A 185MHz 105mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES V cc= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F646N, N74F646AN, N74F648N, N74F648AN 

24-Pin Plastic SOL 1 N74F646D, N74F646AD, N74F648D, N74F648AD 

NOTE 1: Thermal mounting techniques are recommended except for N74F646NN74F648A. 
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 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao - A7, Bo - B7 A and B inputs 3.5/0.166 70µA/70µA 

CPAB A-to-B clock input 1.0/0.033 20µA/20µA 

CPBA B-to-A clock input 1.0/0.033 20µA/20µA 

SAB A-to-B select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µA/20µA 

DIR Data flow Directional control enable input 1.0/0.033 20µA/20µA 

OE Output Enable input 1.0/0.033 20µA/20µA 

Ao - A7, Bo - B7 Outputs for 'F646A/'F648A 750/80 15mA/48mA 

Ao - A7. Bo - B7 Outputs 'F646/'F648 750/106.7 15mA/64mA 

tion. In the transceiver mode, data pres- NOTE: 
ent at the high impedance port may be One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 

stored in either the A or B register or both. 

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

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 , A or B 
may be driven at a time. The following 
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examples demonstrate the four funda­
mental bus-management functions that 
can be performed with the 'F646/646A 
and 'F648/648A. 
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 

PIN CONFIGURATION 

'F646/646A 

TOP VIEW 

PIN CONFIGURATION 

'F648/648A 

Ao 

A1 

A2 

A3 

A4 

A5 

A& 

GND 

TOP VIEW 

REAL TIME BUS TRANSFER 
BUS BTOBUSA 

OE DIR CPAB CPBA SAB SBA 
L L X X X L 

April 18, 1990 
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82 

B:i 

84 

Bs 

B& 

e, 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F646/646A 

4 5 6 7 8 9 10 11 

Aa A1 '\ A3 A4 ~ A6 A7 

CPAB 

23 

22 
21 

SAB 

DIR 

CPBA 
SBA 
OE 

Yee· Pin24 
GND· Pin 12 

20 19 18 17 16 15 14 13 

'F646/646A 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F648/648A 

4 5 6 7 8 9 10 11 

A0 A1 ~ A3 A4 A,, A6 A7 

CPAB 

3 
23 

22 
21 

flllllll 
20 19 18 17 16 15 14 13 

Yee. Pin24 

GND. Pin 12 

REAL TIME BUS TRANSFER 
BUS A TO BUS B 

BUSA 

~ 
OE DIR CPAB CPBA SAB SBA 
L H X X L X 

108 

STORAGE FROM 
A, B, OR A AND B 

~ 
OE DIR CPAB CPBA SAB SBA 
x x i x x x 
x x x i x x 
H X i i X X 

'F648/648A 

TRANSFER STORED DATA 
TOA ORB 

OE DIR CPAB CPBA SAB SBA 
L L X Harl X H 
L H Horl X H X 
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Transceivers/Registers 

FUNCTION TABLE 

INPUTS 

OE DIR CPAB 

+-~ x i 
+-H I x x 

H x i 
H x Hor L 

L L x 
L L x 
L H x 
L H Hor L 

H= High voltage level 
L= Low voltage level 
X=Don't care 

CPBA 

x 
i 

i 
Hor L 

x 
Hor L 

x 
x 

i =Low-to-High clock transition 

SAB SBA 

x x 
x x 
x x 
x x 
x L 
x H 

L x 
H x 

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

DATA 110 OPERATING MODE 

Ao·A7 80-87 'F646/646A 'F648/648A 

Input Unspecified* Store A, B unspecified* Store A, B un~ecified* 

Unspecified* Input Store B, A unspecified* Store B, A unspecified* 

Input Input Store A and B data Store A and B data 
Isolation, hold storage Isolation, hold storage 

Output Input Real time B data to A bus Real time B data to A bus 
Stored B data to A bus Stored B data to A bus 

Input Output Real time A data to B bus Real time A data to B bus 
Stored A data to B bus Stored A data to B bus 

·= 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 

20 9n 

"-----------. ,__ ______ _,/ v 
To 7 other channel• 

'F648/648A 

~Bo 

I 
I 
I 

+----
"-~-------.. ~-------'/ v 

To 7 other channel• 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1 
74F646A, 74F648A 72 mA 

1our Current applied to output in Low output state 
74F646, 74F648 128 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

April 18, 1990 
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

V1H High-level input voltage 2.0 v 

V1L Low-level input voltage 0.8 v 

I 1K Input clamp current -18 mA 

I OH High-level output current -15 mA r-+-------------'" I low-le,el output amen! . 
--------~---1--------+----74F646A, 74F648A 48 mA 

74F646, 74F648 [ 64 mA 
L,.. ____________ _ 

TA I Operating free-air temperature range --------~---~-------+----0 I 70 °c 

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

SYMBOL PARAMETER 

V OH High-level output voltage 

All 
VOL Low-level output voltage 'F646 and 'F648 

VIK Input clamp voltage 

Input current at 
maximum input voltage 

High-level input current 

on!1'_ 

others 

TEST CONDITIONS 1 

±10%Vee Vee ='MIN, 10H=-3mA 
VIL= MAX, ±5%Vec 

V1H =MIN 10 H=-15mA ±10%Vcc 

Vee= MIN, IOL= 48mA ±10%Vcc 
VIL= MAX, 

loL= 64mA ±5%Vcc V1H =MIN 

Vee= MIN, II= llK 

Vee= O.OV, vi= 7.0V· 

Vee= MAX, vi= 5.5V 

V cc= MAX, V1= 2.7V 

LIMITS 

Typ2 
UNIT 

Min Max 

'' 2.4 v 

2.7 3.4 v 

2.0 v 

0.38 0.55 v 

0.42 0.55 v 

-0.73 -1.2 v 

100 µA 

1 mA 

20 µA llH OE, DIR 
t--~~--+-~~~~~~~~-1CPAB,CPBA1--~~~~-'-~~~~~~~~~~--j~~-+-~-+-~~+----1 

11L Low-level input current SAB, SBA 

1 
Off-state output current, 

OZH + 
1
1H High-level voltage applied 

Off-state output current, 
1
ozL + 

1
1L Low-level voltage applied 

V CC = MAX, V1 = 0.5V 

Vee= MAX, Vo= 2.7V 

Vee= MAX, ~o = 0.5V 

-20 µA 

70 µA 

-70 µA 

105 Short-circuit output current3 'F646, 'F648 Vee= MAX -100 -225 mA 

[

""'1"" _______ 4 ____ ""r-~A. ... --------------·-.... -- -m111-"""I 
10 Output current 'F

648
A Vee= MAX, V0 = 2.25V . -60 -150 mA .... --~-----------+--------------+-..,.--+-~--+ 'ccH 125 165 mA 

Supply current (total) 

NOTES: 

'F646 f-----1 

'F64B 
1
ccL 

'F646A 
'F648A 

r----1 
1ccz 

160 

135 
Vee= MAX 

100 

110 

105 

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

210 mA 

160 mA 

145 mA 

155 mA 

155 mA 

2. All typical values are at V cc = SV, TA= 2s0 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, 'as tests should be performed last. 

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

April 18, 1990 
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F646 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

~YMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 100 115 90 MHz 

tPLH Propagation delay 
Waveform 1 

5.5 7.5 10.0 5.0 11.5 
tPHL CPAB or CPBA to An or Bn 5.5 8.0 10.0 5.0 11.0 

ns 

tPLH Propagation delay r ----~,..--
,. ___ ,. ___ ,. __ , 

"""10'.0. 

,.. __ I 

w f 4.0 6.0 9.0 4.0 
tPHL An to Bn or Bn to An L' ave arm 2 4.0 6.5 8.0 4.0 10.0 

ns ----tPLH Propagation delay 
Waveform 2, 3 

5.0 7.0 8.5 4.5 10.5 ns 
tPHL SAB or SBA to An or Bn 5.0 6.5 8.5 4.5 9.5 

tPZH Output Enable time Waveform 5 5.0 7.0 10.0 4.5 11.0 
ns 

tPZL OE to An or Bn Waveform 6 6.5 8.5 11.0 6.0 12.5 

tPZH Output Enable time Waveform 5 4.5 6.5 9.0 4.0 10.0 
tPZL DIR to A...n. or B_n_ Waveform 6 6.0 8.5 11.0 5.5 12.5 

ns 

tPHZ Output Disable time Waveform 5 6.5 9.0 11.5 6.0 12.5 
tPLZ OE to An or Bn Waveform 6 6.5 9.0 11.5 6.0 13.5 

ns 

tPHZ Output Disable time Waveform 5 5.5 8.5 11.0 4.5 13.0 
tPLZ DIR to An or Bn Waveform 6 5.5 8.5 11.0 5.0 12.5 

ns 

AC SETUP REQUIREMENTS for 74F646 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee = sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
4.5 5.0 

.'s_(L) A_n_ or B...n. to CPAB or CPBA 4.5 5.0 
ns 

th(H) Hold time, High or Low 
Waveform 4 

0 0 
1i_(L) A...n. or B...n. to CPAB or CPBA 0 0 

ns 

tw(H) Pulse width, High or Low 
Waveform 1 

4.0 4.0 
ns 

tw(L) CPAB orCPBA 6.0 6.0 
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F648 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

vee=SV Vee :SV±10% 
UNIT CL= SOpF CL= SOpF ~YMBOL PARAMETER TEST CONDITION 

RL =soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum dock frequency Waveform 1 100 115 90 MHz 

f 
5.0 7.0 9.5 4.5 11.0 

Wave orm 1 5.0 7.5 9.5 4.5 11.0 ns 

r----~~-~--*--+--~--•--• IA 3.0 6.0 8.5 2.5 9.5 
• Waveform 3 4.0 6.0 8.5 3.5 9.5 ns 

l-----+-'-'----'-'------'-'---'-'--------1"''-- - - - - -.---l----l------1f-----+------+------1 

tPLH Propagation delay 
tPHL CPAB or CPBA to An or Bn 

tPLH Propagation delay 
tPHL An to Bn or Bn to An 

4.5 7.0 8.5 4.5 10.5 
4.5 6.5 8.5 4.5 9.5 

tPLH Propagation delay 
tPHL SAS or SBA to An or 8 n 

ns Waveform 2, 3 

tPZH Output Enable time 
tPZL OE to An or Bn 

ns 4.5 7.0 10.0 4.5 11.0 
6.0 8.5 11.0 5.5 12.5 

Waveform 5 
Waveform 6 

tPZH Output Enable time 
tPZL DIR to An or Bn 

Waveform 5 4.5 7.0 10.0 4.0 11.0 ns 
Waveform 6 6.0 8.5 11.0 5.5 12.5 

tPHZ Output Disable time 
tPLZ OE to An or Bn 

Waveform 5 6.0 9.0 11.5 6.0 12.5 ns 
Waveform 6 6.0 8.5 12.0 6.0 13.5 

tPHZ Output Disable time 
tPLZ DIR to An or Bn 

Waveform 5 5.0 9.0 12.5 4.5 14.0 ns 
Waveform 6 5.0 9.0 12.5 5.0 14.0 

AC SETUP REQUIREMENTS for 74F648 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
4.0 5.0 

~L) A_n_ or ~to CPAB or CPBA 4.0 5.0 
ns 

1t,(H) Hold time, High or Low 
Waveform 4 

0 0 
j;_(L) A_n_ or ~to CPAB or CPBA 0 0 

ns 

\y(H) Pulse width, High or Low 
Waveform 1 

3.5 4.0 
ns 

\y(L) CPAB or CPBA 6.5 7.0 
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Transceivers/Registers FAST 74F646, 74F646A, 74F648, 74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F646A 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

~YMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

1MAX Maximum clock frequency Waveform 1 165 185 150 MHz 

tPLH Propagation delay 
Waveform 1 

5.5 7.0 10.0 4.5 11.0 
tPHL CPAB or CPBA to A or 8 4.5 7.0 9.5 4.0 10.0 

ns 
n n 

tPLH Propagation delay 
Waveform 2 

4.0 6.0 9.0 3.5 10.0 
tPHL An to Bn or Bn to An 2.0 5.0 8.0 2.0 8.0 

ns 

tPLH Propagation delay 
Waveform 2, 3 

4.5 6.5 9.5 4.0 10.0 
tPHL SAB or SBA to A or Bn 3.5 8.0 10.0 3.0 11.5 

ns 
n 

tPZH Output Enable time Waveform 5 3.0 5.5 9.0 2.5 10.0 
ns 

tPZL OE to An or Bn Waveform 6 3.0 5.5 9.0 2.5 10.0 

tPZH Output Enable time Waveform 5 3.0 5.0 8.0 3.0 8.5 
tPZL DIR to A_n_ or B_n_ Waveform 6 3.5 6.0 8.5 3.0 9.5 

ns 

tPHZ Output Disable time Waveform 5 1.5 4.0 6.5 1.0 8.0 
ns 

tPLZ OE to An or Bn Waveform 6 2.5 5.5 8.0 2.0 9.5 

tPHZ Output Disable time Waveform 5 2.0 4.5 7.5 1.5 8.5 
tPLZ DIR to An or Bn Waveform 6 3.0 5.0 8.0 2.0 8.5 

ns 

AC SETUP REQUIREMENTS for 74F646A 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
3.5 4.0 

1_(L) A_n_ or 8_.n_ to CPAB or CPBA 4.0 4.5 
ns 

'i,(H) Hold time, High or Low 
Waveform 4 

0 0 
ib_(L) A_n_ or ~to CPAB or CPBA 0 0 

ns 

1w(H) Pulse width, High or Low 
Waveform 1 

3.5 4.5 
ns 

tw(L) CPAB orCPBA 3.5 4.0 
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Transceivers/Registers FAST74F646,74F646A,74F648, 74F648A 

AC ELECTRICAL CHARACTERISTICS for 74F648A 

LIMITS 

TA= +2S°C TA= 0°C to +70°C 

~YMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 160 185 135 MHz 

tPLH Propagation delay 
Waveform 1 

5.0 7.0 9.5 4.5 10.5 
ns 

tPHL CPAB or CPBA to A n or B n 5.5 7.5 10.0 4.5 10.5 

tPLH Propagation delay 
Waveform 3 

2.5 4.5 7.5 2.0 8.5 
ns 

tPHL An to Bn or Bn to An 4.0 6.0 8.5 4.0 9.5 

tPLH Propagation delay 
Waveform 2, 3 

4.0 7.0 9.5 3.5 11.5 
ns 

tPHL SAB or SBA to An'or Bn 4.5 7.0 9.5 4.5 10.0 

tPZH Output Enable time Waveform 5 3.5 6.5 10.0 3.5 11.0 
ns 

tPZL OE to An or Bn Waveform 6 4.5 6.5 10.0 4.0 11.5 

tPZH Output Enable time Waveform 5 3.5 5.5 8.5 3.0 9.0 
ns 

tPZL DIR to A...n. or~ Waveform 6 4.0 6.5 9.5 4.0 10.0 

tPHZ Output Disable time Waveform 5 2.5 4.0 6.5 2.0 8.0 
ns 

tPLZ OE to An or Bn Waveform 6 4.0 6.5 9.0 3.5 10.0 

tPHZ Output Disable time Waveform 5 2.5 5.0 8.5 2.0 9.0 
ns 

tPLZ DIR to An or Bn Waveform 6 2.5 5.0 8.0 2.5 9.0 

AC SETUP REQUIREMENTS for 74F648A 
LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= 50pF 

AL= soon AL= soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
4.0 4.5 

~L) A..n. or ~to CPAB or CPBA 4.0 4.5 
ns 

th(H) Hold time, High or Low 0 0 I 

-1._(L) A..n. or ~to CPAB or CPBA 
Waveform 4 

0 0 
ns 

tw(H) Pulse width, High or Low 
Waveform 1 

3.5 4.0 
ns 

'w(L) CPAB or CPBA 3.5 3.5 

114 
April 18, 1990 



Philips Components-Signetics FAST Products 

Transceivers/Registers 

AC WAVEFORMS 

CPBA 
or 

CPAB 

111 MAX 

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

Frequency 

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

OE~ 
DIR I'- tpzHI ~...±V- .• -0.3V 

An or Bn _____/ VM ~ OV 

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

Product Specification 

FAST74F646, 74F646A, 74F648, 74F648A 

Waveform 2. Propagation Delay, An to Bn or 
Bn to An and SBA or SAB to An or Bn 

Waveform 4. Data Setup And Hold Times 

OE 

An~IRB ~I -- !'-tPLZ I ----

n ~VoL+0.3V 
Waveform 6. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when th!J input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ_ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

AL = 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. 
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FAMILY 

74F 

I<----- I W -----<I AMP (V) 

lw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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Document No. 853-1126 

ECN No. 98640 

Date of issue January 29, 1990 

Status Product Specification 

FAST Products 

r------------, I FEATURES 
I • Combines 'F245 and two 'F374 type I 
L functions in one chip .J 

-: H'i9'h 1':1i'p'eda~~ci'S"e iri'pUisTor 
reduced loading (70µA in High and 
Low states) 

FAST 7 4F65 l , 74F65 lA 
74F652, 74F652A 

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

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F651/74F652 110MHz 140mA 

74F651 A/74F652A 175MHz 110mA 

• Independent registers for A and B ORDERING INFORMATION 
buses 

• Multiplexed real-time and stored 
data 

• Choice of non-inverting and 
inverting data paths 

• 3-state outputs 

DESCRIPTION 

The 74F651/74F651A and 74F652/ 
7 4F652A 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 will be clocked into the registers as the 
appropriate clock pin goes High. Output 
Enable (OEAB, OEBA) and Select (SAB, 
SBA) pins are provided for bus manage­
ment. 

COMMERCIAL RANGE 
PACKAGES Vee"'. 5V±10%; TA= 0°C to +70°C 

24-Pin Plastic Slim Dip (300mil) 1 N74F651N, N74F652N 

24-Pin Plastic Slim Dip (300mil) N74F651AN, N74F652AN 

24-Pin Plastic SOL 1 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 
74F(U.L) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

Ao- A7 A inputs 3.5/0.116 70µA/70µA 

Bo- B7 B inputs 3.5/0.116 70µA/70µA 

CPAB A-to-B clock input 1.0/0.033 20µA/20µA 

CPBA B-to-A clock input 1.0/0.033 20µA/20µA 

SAB A-to-B select input 1.0/0.033 20µA/20µA 

SBA B-to-A select input 1.0/0.033 20µA/20µA 

OEAB A-to-B Output Enable input 1.0/0.033 20µA/20µA 

OEBA B-to-A Output Enable input 1.0/0.033 20µA/20µA 

A0 - A7' B0 - B7 A outputs ('F651, 'F652) 750/106.7 15mA/64mA 

A0 - AT B0 - B7 B outputs ('F651A, 'F652A) 750/80 15mA/48mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 74F65l, 74F652, 74F651A, 74F652A 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

'F651/651A 
'F651/651A 'F651/651A 

Vee 

CPBA 

SBA 

Ao OEBA A0 A1 -\ A1 A, A,, A1 A7 

A1 Bo ePAB 

A2 B, 3 

A3 ~ 
23 

A4 e, 

As B4 e0 e, a, s:1 e,. e5 0 1 B7 

A., Bs 

Be 20 11 11 17 11 15 14 13 

GND a, 

Vee - Pin 24 
TOP VIEW GNO =Pin 12 

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. 

23 

22 
21 

Vee - Pin 24 
GND =Pin 12 

REAL TIME BUS TRANSFER 
BUS BTO BUS A 

REAL TIME BUS TRANSFER 
BUS ATO BUS B 

'F652/652A 

4 5 6 7 8 9 10 11 

20 19 18 17 16 15 14 13 

STORAGE FROM 
A. B, OR A AND B 

OEABOEBACPABCPBA SAB SBA OEABOEBACPABCPBA SAB SBA OEABOEBACPABCPBA SAB SBA 

L L X X X L H H X X L X X H i X X X 

x x i x x 
H i X X 

January 29, 1990 
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'F652/652A 

TRANSFER STORED DATA 
TOA AND/ORB 

OEABOE!JACPABCPBA SAB SBA 

H L Hor LH or L H H 



Philips Components-Signetics FAST Products Product Specification 

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

LOGIC DIAGRAM 

'F651/651A 'F652/652A 

!l ~-~~~~~~ ~~----~/ v ~-----~/ v 

FUNCTION TABLE 
INPUTS 

OEAB OEBA CPAB 

L H Hor L 
L H i 

x H i 

H H i 

L x Hor L 

L L i 
L L x 
L L x 
H H x 
H H Hor L 

H L Hor L 

NOTES: 
H= High voltage level 
L= Low voltage level 

CPBA 

Hor L 
i 

Hor L 

i 

i 

i 
x 

Hor L 

x 
x 

Hor L 

SAB SBA 

x x 
x x 
x x 
L x 
x x 
x L 

x L 
x H 

L x 
H x 
H H 

DATA 1/0 OPERATING MODE 

A n B n 'F651/651A 'F652/652A 

Isolation Isolation 
Input Input Store A and B data Store A and B data 

Input Unspecified* Store A, Hold B Store A, Hold B 

Input Output Store A in both registers Store A in both registers 

Unspecified* Input Hold A, Store B Hold A, Store B 

Output Input Store B in both registers Store B in both registers 

Output Input 
Real time B data to A bus Real time B data to A bus 

Stored B data to A bus Stored B data to A bus 

Input Output 
Real time A data to B bus Real time A data to B bus 

Stored A data to B bus Stored A data to B bus 

Output Output Stored A data to B bus Stored A data to B bus 
Stored B data to A bus Stored B data to A bus 

*=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. 
i =Low-to-High clock transition 
X=Don't care 
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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 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

l 'F651, 'F652 128 mA 
1ouT Current applied to output in Low output state 

l 'F651A, 'F652A 72 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

IOH High-level output current -15 mA 

1oL Low-level output current [ 'F651, 'F652 64 mA 

l 'F651A, 'F652A 48 mA 

TA Operating free-air temperature range 0 70 oc 

January 29, 1990 
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Transceivers/Registers FAST 7 4F65 l, 7 4F652, 7 4F65 l A, 7 4F652A 

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

SYMBOL 

.YOH 

VOL 

VIK 

'1 

llH 

11L 

11H+'oZH 

11L+1ozL 

PARAMETER 

High-level output voltage 

Low-level output voltage 

Input clamp voltage 

Input current at maximun 
others 

input voltage 
A0-A7' 80-87 

High-level input current OEA8, OE8A, 
CPA8,CP8A 

Low-level input current SA8,S8A 

Off-state output current 
High-level voltage applied A0-A7' 
Off-state output current 80-87 
Low-level voltage applied 

Short circuit output current3 74F651 
74F652 

TEST CONDITIONS 1 

Vee= MIN, 

VIL= MAX, 
loH=-3mA 

V1H =MIN 10 H=-15mA 

Vee= MIN, 

VIL= MAX, IOL=MAX 

V1H =MIN 

Vee= MIN, 11= 11K 

V cc =0.0V, V1 = 7.0V 

Vee =5.5V, vi= 5.5V 

Vee =MAX, vi= 2.7V 

Vee =MAX, vi= 0.5V 

Vee =MAX, V1= 2.7V 

Vee =MAX, v,= 0.5V 

LIMITS 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.4 v 

±5%Vcc 2.7 3.3 v 

±10%Vcc 2.0 v 

±10%Vcc 0.55 v 

±5%Vcc 0.42 0.55 v 

-0.73 -1.2 v 

100 µA 

1 mA 

20 µA 

-20 µA 

70 µA 

-70 µA 

-100 -225 mA 

[
-- ,...----...., ----;----- r"mm·..-----------~---1"'--"lml-"I"'-- --

10 Output current 
74

F
652

A Vee =MAX, V0 =2.25V -60 -160 mA 

""'"' -_...,. -----.,... -- .,... -_ . ..,. --------------,... - .... - ... - .. -.. 110 155 A 
1ccH 1405 1855 m 

1cc Supply current 
(total) 

NOTES: 

74F651 
74F652 

74F651A 
74F652A 

1ccz 

1ccH 

1ccL 

1ccz 

155 200 
1655 2405 mA 

130 175 mA 
Vee =MAX 

105 145 mA 

115 165 mA 

115 160 mA 

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 Vee= 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are prelerable 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, 105 tests should be performed last. 

4. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (105). 

5. These values are for worst case only. Worst case is defined as all (16) 110 pins selected as outputs. When using worst case conditions thermal mounting is 

required. 
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Philips Components-Signetics FAST Products Product Specification 

Transceivers/Registers FAST 74F65l, 74F652, 74F651A, 74F652A 

AC ELECTRICAL CHARACTERISTICS for 74F651/74F652 

LIMITS 

I 
TA= +25°C TA= 0°C to +70°C 

Vee= 5V Vee =5V±10% 
SYMBOL PARAMETER TEST CONDITION I CL= 50pF CL= 50pF UNIT 

I RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

1MAX Maximum clock frequency Waveform 1 90 110 80 MHz 

tPLH Propagation delay 
Waveform 1 

5.0 7.0 10.5 4.5 12.5 

tPHL CPAB or CPBA to An or Bn 5.5 7.5 11.0 5.0 12.0 
ns 

tPLH Propagation delay 
Waveform 2, 3 

3.0 6.0 10.0 2.5 12.0 

tPHL A or B to B or A 3.0 6.0 9.0 3.0 10.0 
ns 

n n n n 

tPLH Propagation delay 
Waveform 2, 3 

4.0 7.0 10.0 4.0 12.5 

tPHL SAB or SBA to An or Bn 4.0 6.5 9.5 4.0 10.0 ns 

tPZH Output Enable time Waveform 7 4.0 7.0 10.0 3.5 11.0 

tPZL OEAB or OEBA to A or B Waveform 8 6.0 10.5 12.0 5.5 13.0 ns 
n n 

tPHZ Output Disable time Waveform 7 4.5 9.5 13.0 4.0 14.5 

tPLZ OEAB or OEBA to An or Bn Waveform 8 4.5 9.0 13.0 4.0 15.5 ns 

AC SETUP REQUIREMENTS for 74F651/74F652 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=5V Vee= 5V±10% 

UNIT CL= 50pF CL= 50pF 
RL = 500.Q RL = 500.Q 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
4.0 5.0 

ns 
t
5
(L) A mB ~ CPABmCPBA 4.0 5.0 n n 

th(H) Hold time, High or Low 
Waveform 4 

0 0 
ns 

th(L) An or Bn to CPAB or CPBA 0 0 

t
5
(H) Setup time, High or Low 

Waveform 5, 6 
5.0 5.0 

t
5
(L) OEBA to OEAB or OEAB to OEBA 5.0 5.0 

ns 

th(H) Hold time, High or Low 
Waveform 5, 6 

0 0 
th(L) OEBA to OEAB or OEAB to OEBA 0 0 

ns 

tw(H) Pulse width, High or Low 
Waveform 1 

4.5 4.5 
ns 

tw(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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Transceivers/Registers FAST 7 4F65 l, 7 4F652, 7 4F65 l A, 7 4F652A 

AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A 

LIMITS 

TA= +2S°C TA = 0°c to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=5V±10% 

UNIT CL :SOpF CL= SOpF 
RL :soon RL =soon 

Min Typ Max Min Max 

IMAX Maximum clock frequency Waveform 1 155 175 140 MHz 

'F651A 
4.5 7.0 10.0 4.0 11.0 
5.5 7.5 10.5 5.0 11.0 

ns 
tPLH Propagation delay 

Waveform 1 
tPHL CPAB or CPBA to An or Bn 

'F652A 
5.0 7.5 10.0 4.5 11.5 
5.0 7.0 10.0 4.5 10.5 

ns 

'F651A 
2.5 4.5 7.5 2.0 8.5 

Propagation delay 4.0 6.5 9.0 4.0 10.0 ns 
tPLH Waveform 2, 3 
tPHL An or Bn to Bn or An 

'F652A 
4.0 6.0 9.0 3.5 10.0 
3.0 5.0 8.0 2.5 8.5 ns 

'F651A 4.0 7.0 10.0 3.5 12.0 
5.0 7.0 10.0 4.5 10.0 ns 

tPLH Propagation delay 
Waveform 2, 3 

tPHL SAB or SBA to An or Bn 
'F652A 4.5 7.0 10.0 4.0 11.0 

4.0 8.0 10.0 4.0 11.5 ns 

tPZH Output Enable time Waveform 7 3.0 5.0 8.0 2.5 8.5 

tPZL OEAB or 5EBA to An or 8 Waveform 8 3.5 6.0 8.5 3.0 9.0 ns 
n 

tPHZ Output Disable time Waveform 7 1.5 4.0 7.0 1.0 7.5 

tPLZ OEAB or 5EBA to An or Bn Waveform 8 2.5 6.0 8.5 2.0 9.0 ns 

AC SETUP REQUIREMENTS for 74F651 A/74F652A 

LIMITS 

TA= +25°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee=SV vee=SV±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 4 
3.5 

I 
4.0 

ns 
t
5
(L) An or Bn to CPAB or CPBA 4.0 4.5 

th(H) Hold time, High or Low 
Waveform 4 

0 0 
'h_(L) A__n_ or B__n_ to CPAB or CPBA 0 0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5, 6 
5.0 5.0 

t
5
(L) OEBA to OEAB or OEAB to OEBA 5.0 5.0 

ns 

th(H) Hold time, High or Low 
Waveform 5, 6 

0 0 

th(L) OEBA to OEAB or OEAB to OEBA 0 0 
ns 

tw(H) Pulse width, High or Low 
Waveform 1 

4.0 4.5 
ns 

tw(L) CPAB or CPBA 3.5 4.0 

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

AC WAVEFORMS 

CPBA 
or 

CPAB VM 

~···~ 
Waveform 1. Propagation Delay, Clock Input to Output, 

Clock Pulse Width, and Maximum Clock Frequency 

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

Waveform 5. OEBA to OEAB Setup and Hold Times 

OEBA~ VM VM 
OEAB 

rt PZH I ~-*-v OH -o.3v 
An~ Bn~vM ~ov 

Waveform 7. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

Waveform 2. Propagation Delay, An to Bn or Bn to 
An and SAB or SBA to An or Bn 

Waveform 4. Data Setup and Hold Times 

Waveform 6. OEAB to OEBA Setup and Hold Times 

OEBA~ VM VM 

OEAB ~I .. rtpu I ---
Ano• Bn ~VoL+0.3V 

T" 

Waveform 8. 3-State Output Enable Time To low Level 
And Output Disable Time From low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

L1.ov 
"-----I W ---~ 

10% 

I THL (If) 

ITLH (t,) 

90% 

h------ I W ___ __, 

VM= 1.5V 

Input Pulse Definition 

AMP(V) 

ov 

ov 

DEFINITIONS INPUT PULSE REQUIREMENTS 

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. 

January 29, 1990 
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FAMILY 
Amplitude 

74F 3.0V 

Rep.Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 



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 (40µA in High 
and Low states) 

• Ideal in applications where high 
output drive and light bus loading 
are required (11L is 40µA vs FAST 
std of 600µA) 

• 'F655A combines 'F240 and 'F280A 
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 slmplifies PC board 
layout 

• Combined functions reduce part 
count and enhance system 
performance 

r -: in'dlffit'ri'a1TeffiP:ratUr'e7ange- - , 

L _ ::;a_:~ i:!~ .!!! :!s~>- __ .J 

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. 

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 TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F655A 6.Sns 64mA 

74F656A 6.Sns 64mA 

ORDERING INFORMATION 

COMMERCIAL RANGE r1N'OusrR'iAL RANGE 
PACKAGES Vee= 5V±10% I Vee= 5V±10% 

TA= 0°C to +70°C 1 TA = -40°C to +85°C 

24-Pin Plastic Slim DIP (300mil) N74F655AN, N74F656AN I 174F655AN, 174F656AN 

24-Pin Plastic SOL N74F655AD, N74F656AD L!,74F655AD, 174F656AD ------
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do· D7 Data inputs 2.0/0.066 40µA/40µA 

Pl Parity input 1.0/0.033 20µA/20µA 

OE0, OE
1

, OE2 
Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

L.E, L.o Parity outputs 750/106.7 15mA/64mA 

00-07 Data outputs ('F655A) 750/106.7 15mA/64mA 

00-07 Data outputs ('F656A) 750/106.7 15mA/64mA 

NOTE: 
One {1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
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Buffers/Drivers FAST 7 4F655A, 7 4F656A 

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

SYMBOL PARAMETER TEST CONDITIONS 1 LIMITS 
UNIT 

Min Typ2 Max 

±10%Vcc 2.4 v 
Vee= MIN, 10 H=-3mA 

±5%Vcc v V1L =MAX, 2.7 3.3 

V1H =MIN 
10 H=-15mA ±10%Vcc 2.0 v 

High-level output voltage 

Vee= MIN, ±10%Vcc 0.55 v 
V1L =MAX, IOL=64mA 

V1H =MIN ±5%Vec 0.42 0.55 v 
Low-level output voltage 

Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1
1 

Input current at maximum input voltage Vee= O.OV, V1 = 7.0V 100 µA 

r- !'- - - ...,.- - - - ..- - - - ..,.. D- - ,_. - - - - - - - - - - - - - - !""- - "'""-~~ -, 

I Commercial 1~ I 
High-level range Pl, OEn 20 µA 

I 1
1
H vcc =MAX, v 1 = 2.7V I Input current ,___ ___ _, __ _, 80 µA 

I Industrial Dn I 
L [ range 

1~ 40 µAl .J 
----~----~---~~~~--------------~---~-~- -. Dn -40 µA 

11L Low-level input current t------::::- Vee= MAX, V1=0.5V 
Pl, OEn -20 µA 

1oZH 
Off-state output current 

Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current 

Vee= MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

1os Short-circuit output current3 
Vee= MAX -100 -225 mA 

~ 50 80 mA 

1cc Supply current (total) 1ccL Vee= MAX 78 110 mA 

1ccz 
83 90 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 cc = SV, TA = 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 1

05
, 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, bs tests should be performed last. 
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Buffers/Drivers FAST 7 4F655A, 7 4F656A 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

Propagation delay 

Dn to On 

Propagation delay 

Dn to On 

Propagation delay 

On to LE, Lo 
Output Enable time to 
High or Low level 

Output Disable time from 
High or Low level 

AC WAVEFORMS 

'F655A 

'F656A 

TEST CONDITION 

Waveform 2 

Waveform 1 

Waveform 1 , 2 

Waveform 3 
Waveform 4 

Waveform 3 
Waveform 4 

Vee= sv 
CL= SOpF 
RL =soon. 

Min Typ Max 

2.0 4.5 6.5 
1.0 2.5 4.0 

2.0 4.0 6.5 
2.5 5.5 7.0 

5.5 10.0 13.0 
5.5 11.0 14.5 

4.0 7.0 10.5 
4.0 8.0 11.0 

1.5 4.5 8.0 
2.0 5.0 8.0 

LIMITS 

TA= 0°C to 
+70°C 

Vee= sv ±10% 
CL= SOpF 
RL =soon. 

Min Max 

2.0 7.5 
1.0 4.5 

2.0 7.0 
2.5 7.5 

5.5 14.0 
5.5 16.5 

4.0 11.5 
4.0 12.0 

1.5 9.0 
2.0 9.0 

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

Oen Oen ~VM ~ 

.i Min Max j 
~- ~:~ ~:~ J ns 

I 2.0 8.0 i ns 
: 2.5 9.0 _I 

~ 4.5 16.5 I 
~ 5.5 18.0 I ns 

~ 3.o 13.o I 
,_ 4.0 13.5 ·~ 
l 1.5 10.0 I 
l 1.5 10.0 _J ns 

L---.J 

an' a;, 
r.E, r.O ____ ~ 

-~~tPLZ 1·---. 
an.an ~VoL+0.3V 
r. E• r. 0 """T ov 

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

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

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL 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. 

March 19, 1990 

FAMILY 

74F 

126 

'w AMP (V) 

10% ov 
trH.. (t,) 

ITLH (',) •rH.. 11,) 

90% 
AMP (V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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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 (70µA In High and 
Low states) 

• Ideal in applications where High 
output drive and light bus loading 
are required (11L is 70µA vs FAST 
std of 600µA) 

• 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 24mAat 
the A ports and 64mA at the 8 ports. The 
Transmit/Receive (T/R) input deter­
mines the direction of the data flow 
through the bidirectional transceivers. 

PIN CONFIGURATION 

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 Vee= 5V±10% Vee= 5V±10% 
TA= 0°C to +70°C TA = -40°C to +85°C 

24-Pin Plastic Slim DIP (300mil) N74F657N I74F657N 

24-Pin Plastic SOL N74F657D I74F657D 

NOTE: 

I 
I 
J 

j 
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 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 A ports 3-state inputs 3.5/0.117 70µA/70µA 

Bo - B7 B ports 3-state inputs 3.5/0.117 70µA/70µA 

PARITY Parity input 3.5/0.117 70µA/70µA 

T/R TransmiVReceive input 2.0/0.066 40µA/40µA 

ODD/EVEN Parity select input 1.0/0.033 20µA/20µA 

OE Output Enable input (active Low ) 2.0/0.066 40µA/40µA 

AO-A7 A port 3-state outputs 150/40 3.0mA/24mA 

Bo - B1 B port 3-state outputs 750/106.7 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: 20µA in the High state and 0.6mA in the Low state. 

LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 

TIA 
OE 

2 3 4 5 1 a 1 10 

PARITY 

ERROR 

e, e, 11, e, e, e, e, e, 

Vcc·Pin7 
GND •Pin 18, 19 
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Transceiver 

Transmit (active-High) enables data from 
A ports to B ports; Receive (active-Low) 
enables data from B ports to A ports. 
The Output Enable (OE)input disables 
both the A and B ports by placing them in 
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 (TiR=High) and an input 
when receiving from port B to A port (Tl 
R=Low). When transmitting (T/R=High) 

FUNCTION TABLE 

NUMBER OF INPUTS THAT ARE HIGH 

0,2,4,6,8 

1, 3, 5, 7 

Don't care 

H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance •otr state 

May 25, 1990 

the parity select (ODD/EVEN) input is set, 
then the A port data is 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 
on port A is 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 

INPUTS INPUT/ 
OU PUT 

OE T/R ODD/EVEN PARITY 

L H H H 

L H L L 

L L H H 

L L H L 

L L L H 

L L L L 

L H H L 

L H L H 

L L H H 

L L H L 

L L L H 

L L L L 

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

OUTPUTS 

ERROR OUTPUTS MODE 

z Transmit 

z Transmit 

H Receive! 

L Receive 

L Receivet 

H Receivett 

z Transmit 

z Transmit 

L Receivet 

H Receive 

H Receivet 

L Receivett 

z 3-state 
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Transceiver 

LOGIC DIAGRAM 

T!R 

OE 24 

Ao 

A1 

A.z 

A3 

A4 

As 8 

A& 

A7 10 

vcc=Pin 7 

GND=Pin 18, 19 

May 25, 1990 
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FAST 74F657 

23 
Bo 

22 81 

21 
82 

20 
83 

17 
84 

16 
BS 

15 
86 

14 87 
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Transceiver FAST 74F657 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
AO-A7 48 mA 

1our Current applied to output in Low output state 
8

0
-87' PARITY, ERROR 128 mA 

Commercial range 0 to +70 cc 
TA Operating free-air temperature range 

Industrial range -40 to +85 cc 
TSTG Storage temperature -65 to +150 cc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

AO-A7 -3 mA 
1oH High-level output current 

8
0
-87' PARITY, ERROR -15 mA 

AO-A7 24 mA 
IOL Low-level output current 

8
0
-87' PARITY, ERROR 64 mA 

Commercial range 0 70 cc 
TA Operating free-air temperature range 

Industrial range -40 85 oc 
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Transceiver FAST 7 4F657 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'oH=-3mA 4,5 
±10%Vcc 2.4 v 

All outputs 
2.7 v ±5%Vcc 3.4 

Vee= MIN, 

loH=-12mA
5 ±10%Vcc 2.0 v 

VOH High-level output voltage VIL= MAX, 80-87' ±5%Vcc 2.0 v 
PARITY, V1H =MIN 

ERROR 
'oH=-15mA

4 ±10%Vcc 2.0 v 

±5%Vcc 2.0 v 

IOL =24mA 
4

•
5 ±10%Vcc 0.35 0.50 v 

AO-A7 
Vee= MIN, ±5%Vcc 0.35 0.50 v 

VOL Low-level output voltage 
80-87' 

VIL= MAX, 'm=48mA
4 

±10%Vcc 0.38 0.55 v 

PARITY, 
V1H =MIN 

'm=48mA
5 

±5%Vcc 0.42 0.55 v 
ERROR 

IOL =64mA
4 

±5%Vcc 0.42 0.55 v 

~ Input clamp voltage Vee= MIN, '1=1,K -0.73 -1.2 v 

OE, T/R. 
Vee =0.0V, v, = 7.0V 100 µA 

ODD/EVEN 

1, 
Input current at maximun AO-A7 2 mA 
input voltage Vee =5.5V, v, = 5.5V 

80-87 1 mA 

204 µA 
ODD/EVEN 

405 µA 
llH High-level input current Vee =MAX, v, = 2.7V 

404 µA 
OE, T/R 805 µA 

11L Low-level input current ODD/EVEN -20 µA 

OE, T/R 
V cc =MAX, V1 = 0.5V -40 µA 

11H+1ozH 
Off-state output current A0-A7' Vee =MAX. Vi= 2.7V 70 µA 
High-level voltage applied 

11L +IOZL 
Off-state output current 80-87 

Vee =MAX, v,= 0.5V -70 µA 
Low-level voltage applied PARITY 

1oZH 
Off-state output current 

Vee =MAX, v,= 2.7V 50 µA 
High-level voltage applied 

ERROR 
1ozL 

Off-state output current 
Vee =MAX, Vi= 0.5V -50 µA 

I 
Low-level voltage applied 

Short circuit output current3 AO-A7 -60 -150 mA 
1os 

80-87 
Vee =MAX 

-100 -225 µA 

90 1254 mA 
1ccH 90 1355 mA 

1cc Supply current (total) Vee =MAX 106 1504 mA 
1ccL 

l 106 1605 mA 

1ccz I 98 145 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 cc = 5V, TA = 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, 108 tests should be performed last. 

4. For commercial range. 
5. For industrial range. 
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Transceiver FAST 74F657 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°Cto TA= -40°C to 
+70°C +8S°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Vee= sv ±10% Vee= sv ±10% 

UNIT CL= SOpf CL= SOpf CL= SOpf 

RL =soon RL =soon RL =soon 

Min Typ Max Min Max Min Max 

1PLH Propagation delay 
Waveform 2 

2.5 5.5 7.5 2.5 8.0 2.0 9.0 ns 1PHL An to 8 or 8 to A 3.0 6.0 7.5 3.0 8.0 2.5 9.0 n n n 
1PLH 

Propagation delay 
Waveform 1,2 

7.0 10.0 14.0 7.0 16.0 5.5 16.5 
1PHL 

An to PARITY 7.0 10.0 15.0 7.0 16.0 6.5 19.0 
ns 

1PLH Propagation delay 
Waveform 1,2 

4.5 7.5 11.0 4.5 12.0 3.5 13.0 
1PHL ODDl'E'VEN' to PARITY, ERROR 4.5 8.0 11.5 4.5 12.5 4.0 15.5 

ns 

1PLH Propagation delay 
Waveform 1,2 

8.0 14.0 20.5 7.5 22.5 7.5 24.5 
1PHL ~to ERROR 8.0 14.0 20.5 7.5 22.5 7.5 25.0 

ns 

1PLH Propagation delay 
Waveform 1,2 

8.0 11.5 15.5 7.5 16.5 6.5 18.5 
1PHL PARITY to ERROR 8.0 12.0 15.5 8.0 17.0 6.5 20 0 

ns 

1PZH Output Enable time 1 Waveform 3 3.0 5.5 8.0 3.0 9.0 2.0 9.0 

tPZL to High or Low level Waveform 4 4.0 7.0 9.5 4.0 11.0 4.0 13.0 
ns 

tPHZ Output Disable time Waveform 3 2.0 4.5 7.5 2.0 8.0 1.0 8.0 
1PLZ from High or Low level Waveform 4 2.0 4.0 6.0 2.0 6.5 1.0 7.5 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 
~information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (8 to A), through the parity check 
circuitry (same as A to PARITY), and to the ERROR output. YAUil data at the ERROR pin ;:: (8 to A) + (A to PARITY) . 

AC WAVEFORMS 

An,Bn 

ODD/EVEN 
PARITY 

PARITY, ERROR 

Waveform 1. Propagation Delay for Inverting Outputs 

OE 

An,Bn 

PARITY, ERROR ____ __, 

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

An,Bn 

ODD/EVEN 
PARITY 

An,Bn 

PARITY, ERROR 

Waveform 2. Propagation Delay for Non-Inverting Outputs 

OE~ 
An,B.!!.__ ~I .. !"-IPLZ I --

PARITY, ERROR ~Vol +0.3V 

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

NOTE: For all waveforms, V M = 1.SV. 
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Transceiver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

LuN 

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. 
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lw AMP (V) 

10% ov 
1111. (t,) 

ITLH (I,) 

90% 

lw ov 

VM = 1.SV 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.Sns 2.Sns 
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Document No. 853-0284 

ECN No. 99394 

Date of issue April 18, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• 16-blt parallel-to-serial conversion 

• 16-blt serial-In, serial-out 

• Chip select control 

• Power supply current 48mA 
typical 

• Shift frequency 11 O MHz typical 

• Available In 300mll-wlde 24-pln 
Slim DIP package 

DESCRIPTION 

The 74F676 contains 16 flip-flops with 
provision for synchronous parallel or 
serial entry and serial output. When the 
mode (M) input is High, information pres­
ent on the parallel data (D0 -D1!>) inputs is 
entered on .the falling edge ot the clock 

·pulse (CP) input signal. When M is Low, 
data is shifted out of the most significant 
bit position while information present on 
the serial (SI) input shifts into the least 
significant bit position. A High signal on 
the chip select (CS) input prevents both 
parallel and serial operations. The 16 bit 
shift register operates in one of three 
modes, as indicated in the shift register 
Function Table. 

Hold : a High signal on the Chip Select 

PIN CONFIGURATION 

FAST 74F676 
Shift Register 
16-Blt Serial/Parallel-In, Serial-Out Shift Register (3-State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F676 110MHz 48mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic Slim DIP (300mil) N74F676N 

24-Pin Plastic SOL N74F676D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

PINS 
74F(U.L) 

DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D15 Parallel data inputs 1.0/1.0 20µA!0.6mA 

SI Serial data input 1.0/1.0 20µA!0.6mA 

cs Chip Select input (active Low) 1.0/1.0 20µA/0.6mA 

CP Clock Pulse input (active falling edge) 1.0/1.0 20µA/0.6mA 

M Mode select input 1.0/1.0 20µAI0.6mA 

so Serial data output 50/33 1mN20mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 SI 
pin shifts into the register on the falling 
edge of CP. Data enters the 0

0 
position 

and shifts toward 0 15 on successive 
clocks finally appearing on the SO pin. 

LOGIC SYMBOL 

4 7 8 • 10 11 13 14 15 16 17 18 19 20 21 22 23 

cs 

CP 

Vcc·Pin24 

GND· Pin 12 

so 

134 

Parallel load: data present on 0
0

- 0 15 are 
entered into the register on the falling 
edge of CP. The SO output represents 
the 0

15 
register output. _ 

To prevent false clocking, CP must be 
Low during a Low-to-High transition of 
cs. 
LOGIC SYMBOL(IEEE/IEC) 
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Shift Register 

rrH:-ci:~7L1~T;m 
LOGIC DIAGRAM L ALL FLIP-FLOPS .J 
~~~~~~~~~~~--~---~~~--=-=--=-:==-~~~~~~~~~ 

' Ci> -i~l>"+-l 

~ ~~~~~--+----r)__._~~ 

SI 

Do ~7~~~~~~~~~,..+--_,--... 

Vee =pin 24 

GND=pin 12 

April 18, 1989 
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FUNCTION TABLE 

H 
L 
x 

CONTROL INPUTS 

cs 

H 

L 

L 

M CP 

x x 
L .!. 
H .!. 

High voltage level 
Low voltage level 
Don't care 

Product Specification 
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OPERATING MODE 

Hold 

Shift/Serial load 

Parallel load 

.!. High-to-Low transition of clock input 
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FEATURES for 74F711/711-1 
• Consists of five 2-to-1 Multiplexers 
• High Impedance PNP base Inputs 

for reduced loading (20µA 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 

FAST 7 4F7 l l /7 l l - l , 
M I 

I 17 4F7 l 2/7 l 2- l 
u tip exers 

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

Serles Termination Resistors (3-State) 
74F712 Quint 3-to-1 Data Selector Multiplexer 
74F712·1 Quint 3-to-1 Data Selector Multiplexer With 30 ohm 

Serles Termination Resistors 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE DELAY (TOTAL) 

74F711 6.5ns 35mA 

74F711-1 7.0ns 32mA 

74F712 6.0ns 25mA 

74F712-1 7.0ns 31mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee= 5V±10%; TA= 0°C to +70°C 

20-Pin Plastic DIP N74F711N, N74F711-1N 
24-Pin Plastic Slim DIP J._300 mil) N74F712N, N74F712-1N 
20-Pin Plastic SOL N74F711D N74F711-1D 
24-Pin Plastic SOL N74F712D, N74F712-1D 

for reduced loading (20µA in High INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
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 
a common 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 same as the 'F711 
except that it has a 30 ohm series termi­
nation resistor on each output to reduce 
line noise and the 3-state outputs source 
12mA and sink 5mA. 

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

LOAD VALUE 
TYPE 

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

Dna' Dnb Data inputs 1.0/0.066 20µA/40µA 

s Select input 1.0/0.033 20µA/20µA 

'F711/ OE Output Enable input (active Low) 1.0/0.033 20µA/20µA 

'F711-1 INV Output Inverting input (active Low) 1.0/0.033 20µA/20µA 

00- 04 Data outputs for 'F711 750/80 15mA/4BmA 

00-04 Data outputs for 'F711-1 600/8.33 12mA/5mA 

Dna' Dnb' Dnc Data inputs 1.0/0.066 20µA/40µA 

'F712/ so· s1 Select inputs 1.0/0.033 20µA/20µA 

'F712-1 00-04 Data outputs for 'F712 750/150 15mA/64mA 

00-04 Data outputs for 'F712-1 600/8.33 12mA/5mA 

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

To improve speed and noise immunity, 
V ccand GND side pins are used. 
The 7 4F712/712-1 consists of five 3-to-1 
multiplexers designed for address multi­
plexing for dynamic RAMs and other 
multiplexing applications. The 'F712 has 
two select (S

0
,S

1
) inputs to determine 
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which set of five inputs will be propagated 
to the five outputs. The outputs source 
15mA and sink 64mA. The 'F712-1 is 
same as the 'F712 except that it has a 30 
ohm series termination resistor on each 
output to reduce line noise and the out­
puts source 12mA and sink 5mA. 
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'F711fF711-1 

TOP VIEW 

PIN CONFIGURATION 

'F712/712-1 

TOP VIEW 
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LOGIC SYMBOL 

'F711rF711-1 

1 2 20 19 18 17 1~ 14 13 12 

11 

10 

s 
OE 
INV 

Vee - Pin 1s 
GND- Pin 5 

3 4 6 7 8 

LOGIC SYMBOL 

'F712/712-1 

2,, •• 2J1710221111t1151J201•1:1 

., 

Vee· Pin 19 
GND-Pin6 

I• I 7 I 
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LOGIC SYMBOL(IEEE/IEC) 

'F711rF711-1 

MUX 

LOGIC SYMBOL(IEEE/IEC) 
'F712/712-1 

G1 

G2 

MUX 
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Product Specification 

FAST 74F71 l /711-1, 74F712/712- l 

FUNCTION TABLE for 'F711/711·1 
INPUTS OUTPUT 

s INV OE 0 na Dnb an 

L L L data a data b data a 

H L L data a data b data b 

L H L data a data b data a 

H H L data a data b data b 

x x H x x z 
H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance "ofr state 

FUNCTION TABLE for 'F712/712-1 
r INPUTS OUTPUT 

so s, D na Dnb 0 nc an 

L L data a data b data c data a 

H L data a data b data c data b 

x H data a data b data c data c 

H High voltage level 
L Low voltage level 
X Don't care 
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Multiplexers FAST 7 4F7 l l /711- l , 7 4F7 l 2/7 l 2- l 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
'F711 72 mA 

1our Current applied to output in Low output state F712 108 mA 

'F711-1, 'F712-1 10 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

'F711, 'F712 -15 mA 
1oH High-level output current 

-12 mA 'F711-1, 'F712-1 

'F711 48 mA 

1oL Low-level output current 'F712 64 mA 

'F711-1, 'F712-1 5 mA 

T_A Operating free-air temperature 0 70 oc 
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Multiplexers FAST 7 4F7 l l /711-1 , 7 4F7 l 2/7 l 2-l 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'F711/ 
±10%Vcc 2.4 v 

'F711-1 10 H=-3mA 
'F712/ 

±5%Vcc 2.7 3.4 v 
'F712-1 

'F711-1/ Vee= MIN, ±10%Vcc 2.0 v 
VOH High-level output voltage 'F712-1 VIL= MAX, 'oH=-12mA 

only 
V1H =MIN 

±5%Vcc 2.0 v 
'F711/ ±10%Vcc 2.0 v 
'F712 10 H=-15mA 

only ±5%Vcc 2.0 v 

'F711/ Vee= MIN, ±10%Vcc 0.38 0.55 v 
'F712 loL=MAX 

VOL Low-level output voltage only VIL= MAX, ±5%Vcc 0.42 0.55 v 
'F711-1/ V1H =MIN 

loL=5mA 
'F712-1 

±10%Vcc 0.38 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximun input voltage Vee =MAX, v, = 7.0V 100 µA 

llH High-level input current Vee =MAX, v, = 2.7V 20 µA 

Others -20 µA 
Ill Low-level input current Vee =MAX, v, = 0.5V 

Dn only -40 µA 

1oZH 
Off-state output current 

'F711/ Vee =MAX, Vo= 2.7V 50 µA High-level voltage applied 
'F711-1 

1ozL 
Off-state output current only V cc =MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

'F711-1/ 
-60 -150 mA 

1os Short circuit output current3 'F712-1 Vee =MAX 
'F712 -100 -225 mA 

lo Output current4 'F711/'F712 Vee =MAX, Vo=2.25V -60 -160 mA 

1ccH 33 45 mA 
r--------1 

'F711 1ccL Vee =MAX 37 50 mA 
1---1 

1ccz 37 50 mA 

1ccH 30 40 mA 
1----1 

'F711-1 1ccL Vee =MAX 33 45 mA 
1cc Supply current 1---1 

(total) 1ccz 34 45 mA 

1ccH 20 27 mA 
'F712 1- Vee =MAX 

1ccL 30 40 mA 

1ccH 29 40 mA 
'F712-1 
I~ Vee =MAX 

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 V cc = SV, TA= 25°C. 
3 Not more than one output should be shorted at a time. For testing 105, 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, 105 tests should be performed last. 

4. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (105). 

April 25, 1990 
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Multiplexers FAST 7 4F7 l l /711- l , 7 4F7 l 2/7 l 2-1 

AC ELECTRICAL CHARACTERISTICS for 74F711/74F711-1 
LIMITS 

TA= +2S°C TA = 0°C to + 70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee=SV Vee= SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 , 2 

2.5 5.0 8.0 2.0 9.0 

tPHL Ona' Dnb to On 2.5 5.0 8.0 2.0 8.0 
ns 

tPLH Propagation delay 
Waveform 1 ,3 

7.0 10.5 13.0 6.0 15.0 

tPHL Sto On 6.0 9.5 12.5 5.5 13.5 
ns 

tPLH Propagation delay 
74F711 Waveform 1,3 

5.5 9.0 13.0 4.5 15.0 

tPHL INV to On 4.5 8.5 11.5 4.0 12.5 
ns 

tPZH Output Enable time Waveform 4 2.5 5.0 7.0 2.0 7.5 

tPZL OE to On Waveform 5 3.0 5.0 7.5 3.0 8.5 
ns 

tPHZ Output Disable time Waveform 4 1.5 3.5 6.0 1.0 7.0 

tPLZ OE to On Waveform 5 2.5 4.5 7.0 2.0 8.0 
ns 

tPLH Propagation delay 
Waveform 1, 2 

3.5 6.5 9.5 3.0 10.5 

tPHL Ona' Dnb to On 2.0 5.5 8.5 1.5 9.0 
ns 

tPLH Propagation delay 
Waveform 1,3 

8.0 11.0 14.5 6.5 17.0 

tPHL S, INV to 0 5.0 9.0 12.5 5.0 13.5 
ns 

. n 74F711-1 
tPZH Output Enable time Waveform 4 3.5 5.5 8.0 2.5 9.0 

tPZL OE to On Waveform 5 3.5 6.5 9.0 2.5 10.5 
ns 

tPHZ Output Disable time Waveform 4 1.0 3.5 6.5 1.0 7.5 

tPLZ OE to On Waveform 5 3.0 5.5 8.0 2.5 9.5 
ns 

AC ELECTRICAL CHARACTERISTICS for 74F712/74F712-1 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 , 2 

2.5 5.0 8.0 2.0 9.0 

tPHL D...na.: D..nb' D_nc_ to~ 2.5 5.0 8.0 2.0 8.5 
ns 

tPLH Propagation delay 
74F712-1 

8.0 10.5 13.5 7.0 16.0 

tPHL ~SJ. to~ 
Waveform 1 

6.0 9.0 12.0 6.0 12.0 
ns 

tPLH Propagation delay 
Waveform 1, 2 

2.0 4.0 7.5 2.0 8.0 

tPHL D...na.: D..nb' D= to~ 2.0 4.0 7.5 2.0 8.0 
ns 

74F712 
tPLH Propagation delay 

Waveform 1 
6.5 9.5 12.5 5.5 14.5 

tPHL ~s-1 to On 4.5 7.5 10.5 4.0 11.0 
ns 

April 25, 1990 
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AC WAVEFORMS 

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

1:: ::~ ~ INV~i 

Waveform 3. Propagation Delay For INV To Output 

OE 
VM 

,,--~t P-'-'H"'-Z -.1->l V OH -0.3V 

ov 
Waveform4. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CL+ 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL closed 

All other open 

DEFINITIONS 

lw 

10% 

ITHL (ti) 

I TLH (t,) 

90% 

'w 

VM = 1.5V 

Input Pulse Definition 

AMP (V) 

ov 

ov 

AL = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

INPUT PULSE REQUIREMENTS 

see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to Zour of 

pulse generators. 
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FAMILY 
Amplitude 

74F 3.0V 

Rep. Rate tw tTLH tTHL 

1MHz 500ns 2.5ns 2.5ns 
_ _____, 
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FAST Products 

FEATURES for 74F723/723-1 
• Consists of four 3-to-1 Multiplexers 
• High Impedance PNP base Inputs 

for reduced loading (20µA In High 
and Low states) 

• Inverting or non-Inverting data path 
capability by an Inverting (INV) 
~p~ . 

• Designed for address multiplexing 
of dynamic 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 series termination 
resistor optlon-74F723-1 

FEATURES for 74F725/725-1 
Consists offour 4-to-1 Multiplexers 
High Impedance PNP base Inputs 
for reduced loading (20µA In High 
and Low states) 
Equivalent to two 'F253s without 3-
state 
Outputs sink 48mA ('F725 only) 
30 ohm output series termination 
resistor optlon-74F725-1 

DESCRIPTION 
The 7 4F723/723-1 consists of four 3-to-1 
multiplexers designed for address multi­
plexing for dynamic RAMs and other 
multiplexing applications. Select (8

0
,8

1
) 

inputs control which line is to be selected, 
as defined in the Function Table for 'F723/ 
723-1. The inverting (JN¥) input, when 
Low, changes data path to inverting. 

To improve speed and noise immunity, 
V cc and GND side pins are used. The 3-
state outputs sorrce 15mA and sink 

FAST 7 4F723/723- l, 
7 4F725/725- l 

Multiplexers 
74F723 Quad 3-to-1 Data Selector Multiplexer (3-State) 
74F723-1 Quad 3-to-1 Data Selector Multiplexer With 30 ohm 

Serles Termination Resistors (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 -
PACKAGES 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 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, N74F725D, N74F725-1D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

DESCRIPTION 
74F(U.L.) 

TYPE PINS HIGH/LOW HIGH/LOW 

Ona• Dnb' One Data inputs 1.0/0.066 20µA/40µA 

'F723/ so. s1 Select inputs 1.0/0.033 20µA/20µA 

'F723-1 ~ Output Inverting input 1.0/0.033 20µA/20µA 

ee Output Enable input 1.0/0.033 20µA/20µA 

'F723 00- 03 Data outputs 750/80 15mA/48mA 

'F723-1 00- 03 Data outputs 600/8.33 12mA/5mA 

'F725/ Ona• Dnb' One• One Data inputs 1.0/0.066 20µA/40µA 

'F725-1 so. s1 Select inputs 1.0/0.033 20µA/20µA 

'F725 00- 03 Data outputs 750/80 15mA/48mA 

'F725-1 00-03 Data outputs 600/8.33 12mA/5mA 

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

48mA. The 7 4F723-1 is same as 7 4F723 
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 5mA. 
The 74F725/725-1 consists of four4-to-1 
multiplexers designed for general multi­
plexing purpose. The select (8

0
,8

1
) in-
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puts control which line is to be selected, 
as defined in the Function Table for 'F725/ 
725-1. The outputs source 15mA and 
sink 48mA.The 74F725-1 is same as the 
7 4F725 except that it has a 30 ohm series 
termination resistor on each output to 
reduce line noise and the outputs source 
12mA and sink 5mA. 
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PIN CONFIGURATION 

'F723fF723-1 

TOP VIEW 

PIN CONFIGURATION 

'F725fF725-1 

~ 1 So 
De.. S1 

Doc D1a 

Ooi:t 

Oo D1c 

01 D1d 

GND 

Oz 

O:i 

~ 1 

~ 

TOP VIEW 
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Product Specification 

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

LOGIC SYMBOL 

'F723fF723-1 

1 2 3 22 21 20 17 16 15 10 11 12 

14 

13 

23 

24 

Vee. Pin 10. 19 

GND• Pin6,7 

4 5 I I 

LOGIC SYMBOL 

'F725fF725-1 

1 2 J 4 22 21 20 1t 11 11 15 14 10 ,, 12 ,, 

I 

.. .. °'a, <\a. 

I I I I 

Vee· Pin 10 

GND·Pin 7 
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LOGIC SVMBOL(IEEE/IEC) 

'F723fF723-1 

LOGIC SYMBOL(IEEE/IEC) 
'F725fF725-1 
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LOGIC DIAGRAM for 'F723fF723-1 

So 

S1 

Doa 

Dob 

Doc 

22 
D1a 

21 o, b 
>--___;5;:_ a, 

20 o, c 

17 
D2 a 

16 
D2b 

15 
D2 c 

10 
03 a 

11 
03b 

12 
D3c 

Vee. Pin 1s, 19 

GND- Pin 6, 7 

FUNCTION TABLE for 'F723/'F723-1 

INPUTS OUTPUT 

so s1 INV OE 0 na Onb 0 nc an 

L L L L data a data b data c data a 

L L H L data a data b data c data a 

H L L L data a data b data c data b 

H L H L data a data b data c data b 

x H L L data a data b data c data c 

x H H L data a data b data c data c 

x x x H x x x z 
H High voltage level 
L Low voltage level 
X Don't care 
Z High impedance ·otr state 
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LOGIC DIAGRAM for 'F725/'F725-1 
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5
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19 
01 d 

17 
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02b 
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8
- 02 

02c 

14 
02d 

10 
033 

11 
03b 

12 
D3c 

13 
03d 

Vee. Pin 1s 
GND. Pin 7 

FUNCTION TABLE for 'F725/'F725-1 

INPUTS OUTPUT 

so s1 0 na Onb 0 nc Dnd an 

L L data a data b data c data d data a 

H L data a data b data c data d data b 

L H data a data b data c data d data c 

H H data a data b data c data d data d 

H High voltage level 
L Low voltage level 
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Multiplexers FAST 7 4F723/723-l, 7 4F725/725- l 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1 'F723-1 , 'F725-1 10 mA 

1our Current applied to output in Low output state l 'F723, 'F725 72 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

I VIH High-level input voltage 2.0 v 
VIL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

'F723-1, 'F725-1 -12 mA 
JOH High-level output current 

'F723, 'F725 -15 mA 

'F723-1, 'F725-1 5 mA 
1oL Low-level output current 

'F723, 'F725 48 mA 

TA Operating free-air temperature range 0 70 oc 
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Multiplexers FAST 7 4F723/723-l, 7 4F725/725- l 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

'F723/ ±10%Vcc 2.4 v 
'F723-1 10 H=-3mA 
'F725/ 

±5%Vcc 2.7 3.4 v 
'F725-1 

Vee= MIN, 
±10%Vcc 2.0 v 

VOH High-level output voltage 'F723-1/ VIL= MAX, 10 H=-12mA 
'F725-1 

V1H =MIN ±5%Vcc 2.0 v 

'F723/ 10H=-15mA ±10%Vcc 2.0 v 

'F725 
±5%Vcc 2.0 v 

'F723-1/ ±10%Vcc 0.38 0.55 v 
10L=5mA 

'F725-1 Vee= MIN, 
±5%Vcc 0.38 0.55 v 

VOL Low-level output voltage VIL= MAX, 

'F723/ V1H =MIN ±10%Vcc 0.38 0.55 v 
loL=MAX 

'F725 
±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

II Input current at maximun input voltage Vee =MAX, vi= 7.0V 100 µA 

llH High-level input current Vee =MAX, vi= 2.7V 20 µA 

others -20 µA 
Ill Low-level input current Vee =MAX, vi= 0.5V 

on only -40 µA 

1oZH 
Off-state output current 

'F723/ Vee =MAX, Vo= 2.7V 50 µA High-level voltage applied 
Off-state output current 

'F723-1 
1ozL Low-level voltage applied 

only V cc =MAX, Vo= 0.5V -50 µA 

1os Short circuit output current3 'F723-1/ 
Vee =MAX -60 -150 mA 'F725-1 

lo Output current4 'F723/'F725 -60 -160 mA 

1ccH Vee =MAX 23 40 mA 
~ 

'F723 1ccL 25 40 mA 
1-------1 

1ccz 26 40 mA 

1ccH 33 45 mA 
f---- Vee =MAX 

'F723-1 1ccL 33 45 mA 
1cc Supply current t----

1ccz 35 50 mA 

1ccH Vee =MAX 
18 30 mA 

'F725 f----
1ccL 22 35 mA 

1ccH 17 35 mA 
'F725-1 t---- Vee =MAX 

1ccL 20 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, 108 tests should be performed last. 

4. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (108). 
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Multiplexers FAST 7 4F723/723- l, 7 4F725/725-l 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= SV±10% 

UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

2.5 5.5 8.5 2.0 9.0 

tPHL Dna' Dnb' Dnc to an 2.5 5.0 8.0 2.0 8.5 
ns 

tPLH Propagation delay 
Waveform 1, 2 

6.0 10.0 13.5 5.0 15.0 

tPHL S0, S 1, INV to an 4.5 9.0 12.5 4.0 13.5 
ns 

'F723 
tPZH Output Enable time Waveform 4 2.5 4.0 7.0 2.0 7.5 

tPZL OE to an Waveform 5 3.0 5.0 8.0 3.0 8.5 
ns 

tPHZ Output Disable time Waveform 4 1.5 3.5 6.5 1.0 7.0 

tPLZ OE to an Waveform 5 2.5 4.5 7.5 2.0 8.0 
ns 

tPLH Propagation delay 
Waveform 1, 2 

3.0 6.5 9.0 3.0 10.0 

tPHL Dna' Dnb' Dnc to an 3.0 5.5 8.5 2.5 9.0 
ns 

tPLH Propagation delay 
Waveform 1, 2 

7.0 10.5 14.0 6.0 16.0 

tPHL S0, S 1, INV to an 5.0 9.5 12.5 5.0 13.5 
ns 

tPZH Output Enable time 
'F723-1 

Waveform 4 3.0 5.0 8.0 2.5 8.5 

tPZL OE to an Waveform 5 4.0 6.0 9.0 3.5 10.0 
ns 

tPHZ Output Disable time Waveform 4 2.0 3.5 6.5 1.0 7.5 

tPLZ OE to an Waveform 5 3.5 5.0 8.0 3.0 8.5 
ns 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA=+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

2.0 4.0 7.0 2.0 7.5 

tPHL Dna' Dnb' Dnc' Dnd to Qn 2.0 4.0 7.0 2.0 7.5 
ns 

'F725 
tPLH Propagation delay 

Waveform 1 
6.5 9.5 12.5 5.0 14.0 

tPHL S0, S 1 to an 5.0 8.0 11.0 5.0 13.0 
ns 

tPLH Propagation delay 3.0 5.5 8.0 2.5 9.0 I 

tPHL Dna' Dnb' Dnc' Dnd to Qn 
Waveform 1, 2 

3.0 5.0 8.0 2.5 8.5 
ns 

'F725-1 
tPLH Propagation delay 

Waveform 1 
8.0 10.5 13.5 7.0 15.5 

1PHL S0, S 1 to an 6.5 8.5 11.5 6.0 12.0 
ns 
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Multiplexers FAST 7 4F723/723-l, 7 4F725/725- l 

AC WAVEFORMS 

Wavefonn 1. Propagation Delay For Non-Inverting OUtput Wavefonn 2. Propagation Delay For Inverting OUtput 

Wavefonn 3. Propagation Delay For INV To OUtput 

OE 

ov 
Wavefonn 4. 3-State Output Enable Time To High Level 

And OUtput Disable Time From High Level 

NOTE: For all waveforms, V M = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

cli 
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL 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. 

Setember 20, 1989 
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FAMILY 

74F 

•w AMP (V) 

10% ov 
•n1..<•,J 
ITLH (t,) 

90% 

•w ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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Document No. 853-1121 

ECN No. 

Date of issue June 11, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Octal Latched Transceiver 
• Drives heavily loaded backplanes 

with equivalent load impedances 
down to 1 O ohms 

• High drive (100mA) open collector 
drivers on 8-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 I power down 
operation 

,;.. ~1~12.f~k~e.!f~'l! __ r • Industrial temperature range , 

L available (-40°C to +80°C) .J -----------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 
m V threshold region and a 4ns glitch filter. 

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

FAST 74F776 
Pi-Bus Transceiver 
Octal Bidirectional Latched Transceiver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F776 6.5ns 80mA 

ORDERING INFORMATION r-1 ______ 
COMMERCIAL RANGE INDUSTRIAL RANGE 

PACKAGES Vee= 5V±10% I Vee= 5V±10% 
TA= 0°c to +70°C _I TA = -40°C to +85°C 

28-Pin Plastic DIP (600mil)1 N74F776N _J 174F776N 

28-Pin PLCC 1 N74F776A _I 174F776A -------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) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 PNP latched inputs 3.5/0.117 70µA/70µA 

Bo- B7 Data inputs with threshold circuitry 5.0/0.167 100µA/100µA 

OEA A Output Enable input (active High) 1.0/0.033 20µA/20µA 

OEB0, OEB
1 

B Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

LE Latch Enable input (active Low) 1.0/0.033 20µA/20µA 

A__o_-~ 3-State outputs 150/40 3mA/24mA 

Bo - B7 Open Collector outputs OC*/166.7 OC*/100mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA 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 (Vx) is provided to limit the 
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A side output level to a given voltage level 
(such as 3.3V). For 5.0V systems, Vx is 
simply tied to V cc· 

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 OEBn= 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 OEBn= High then the B 

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

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER 

Propagation delay 
~ toA_n_ 

TEST CONDITION 

Waveform 1 

Output Enable time from High or Low 
OEAn to An Waveform 3,4 

Output Disable time from High or Low W f 3 4 OEAn to An ave orm ' 

SYMBOL PARAMETER TEST CONDITION 

Vee= sv 
CL= SOpF 
RL =soon 

Min Typ Max 

5.5 7.5 12.0 
6.0 7.5 10.5 

8.0 10.5 14.5 
8.5 12.0 14.5 

2.0 4.5 7.0 
2.0 4.5 7.5 

TA= +2S°C 

Product Specification 

FAST 74F776 

A PORT LIMITS 

TA= 0°C to ~ ~QoC ;- , 
+ 10°c • +8S°C I 

Vee= sv ±10% fee= sv ±10% I 
CL= SOpF ~ CL= SOpF IUNIT 

RL = soon I RL = soon I 

Min Max I Min Max I_ 

5.o 12.0 .- 5.o 12.0 I 
6.0 11.0 I 6.0 11.0 !1 ns 

7.5 15.5 • 7.5 15.5 . !Iii ns 
8.5 17.0 • 8.5 17.0 11 

2.0 1.5 I 2.0 1.5 I 
2.0 8.0 2.0 8.0 ns 

B PORT LIMITS f -. 

+70°C I +ss 0 c I 
TA= 0°C to rA = -40°C to I 

vee = sv Vee= sv ±10% !flee= sv ±10% llUNIT 
CD = 30pF CD = 30pF 

1

• CD = 30pF 
Ru =9n Ru= gn I Ru= 9n I 

1--M-in-.-T_y_p-.-M_a_x-+--M-i-n--.-M-ax---111 Min Max I 
1----+--------------+--------+--+---+---+----1-----iJ =-

;:~ ::g ~:g ;:g ::g l ;:g ::g J ns 

i-LH 
i-HL 

Propagation delay 
An to Bn 
Propagation delay 
LE to Bn 

Propagation delay 
OEBn to Bn 

Transition time, 8 port 
1.3V to 1.7V, 1.7V to 1.3V 

AC SETUP REQUIREMENTS 

SYMBOL PARAMETER 

ts(H) Set-up time 
~(L) A_n_to LE 

th(H) Hold time 
th(L) An to LE 

\v(L) LE Pulse width, Low 

April 23, 1990 

Waveform 1 

Waveform 1 

Waveform 1 

Test circuit and 
Waveform 

TEST CONDITION 

Waveform 2 

Waveform 2 

Waveform 2 
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3.0 5.0 8.5 2.5 10.0 I 2.5 10.0 I ns 
4.0 6.0 9.0 3.0 9.5 ll 3.0 9.5 1-
2.5 4.5 7.5 1.5 8.5 I 1.5 8.5 I ns 
4.5 7.5 10.5 3.5 10.5 ii 3.5 10.5 -• 

0.5 2.0 4.5 0.5 4.5 -11 0.5 4.5 -. 
0.5 2.0 4.5 0.5 4.5 I 0.5 4.5 I ns 

TA=+2S°C 

Vee= sv 
CL= 30pF 

RL :9n 

Min Typ Max 

5.0 
5.0 

0.0 
0.0 

6.0 

1. • 
I T 

I _l 
B PORT LIMITS I I 

TA= 0°C to hA =-40°C to I 
+70°C I +Ss 0 c I 

Vee= sv ±10% Fee= sv ±10% I UNIT 

CL= 30pF 
RL :9n 

Min Max 

5.0 
5.0 

0.0 
0.0 

6.0 

I CL= SOpF 
_. RL =soon I 

-.-

I 

I 
I -. 
I 

-I 
J 
I 
I 
I 

Min 

5.0 
5.0 

0.0 
0.0 

6.0 

-I 
Max I_ 

I ns 
I 
~ 

I ns 
I 

-.- ns ·-I 
I 
I 

L---..1 
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Document No. 853-1413 

EeN No. 98963 

Date of issue February 27, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Latching Transceiver 
• High drive open collector output 

FAST 74F777 
Triple Bidirectional Latched Bus Transceiver 

Triple Bidirectional Latched Bus Transceiver 
(3-State + Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F777 7ns 45mA 

current with minimum output swing ORDERING INFORMATION 
• Compatible with Test Mode (TM) 

Bus specification 

• Controlled output ramp 
• Multiple package options 

DESCRIPTION 

PACKAGES 

20-Pin Plastic DIP {300mil) 

20-Pin PLCC 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F777N 

N74F777A 

The74F777isatriplebidirectionallatched INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
Bus transceiver and is intended to provide 
the electrical interface to a high perform­
ance wired-OR bus. This bus has a loaded 
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 8 and 3-state A 
port output drivers. A latch function is 
provided for the A port signals. The 8 port 
output driver is designed to sink 100 mA 
from 2 volts to minimize crosstalk and 
ringing on the bus. 

A separate output threshold clamp volt­
age (V ) is provided to prevent the A port 
output 'High level from exceeding future 
high density processor supply voltage 
levels. For 5 volt systems, Vx is simply 
tied to Vee· 

74F(U.L) LOAD VALUE 
PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A2 PNP latched inputs 3.5/0.117 70µA/70µA 

Bo- B2 Data inputs with threshold circuitry 5.0/0.167 1 OOµA/1 OOµA 

OEA0 - OEA2 A Output Enable inputs {active High) 1.0/0.033 20µA/20µA 

OEB0 - OEB2 
B Output Enable inputs {active Low) 1.0/0.033 20µA/20µA 

LE0 - LE2 
Latr-h Enable inputs {active Low) 1.0/0.033 20µA/20µA 

AO-A2 3-State outputs 150/40 3mA/24mA 

Bo- B2 Open Collector outputs OC*/166.7 OC*/100mA 

NOTES: 
One (1.0) FAST Unit Load is defined as: 20µA 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 

5 7 

GND Bo 

Vx Ao A, A2 

GND 
LE0 

Vx 
LE1 

Bo Yee 
LE2 
OEA

0 
e, LEO OEA

1 

82 
OEA

2 
13 OEB0 

A, 7 GND 12 OEB 1 
11 OEB 2 OEA

2 10 Vx Bo B, 82 

OEA0 A0 OEA 
1 

A1 OEA 
2 

TOP VIEW 

17 16 15 

TOP VIEW Vee ·Pin 20 Vx·Pin19 

GND-Pin 10,14, 18 

LOGIC DIAGRAM 

OEB 0 
13 

LE 0 
17 

LE Bo a 
Ao 5 

Data 

OEA
0 

4 

OEB 1 
12 

LE
1 

2 16 
LE B, 

7 a 
A, Data 

OEA
1 

6 

11 
OEB 2 

LE2 
3 15 

LE 82 
9 a 

A2 Data 

OEA
2 

8 
Vee - Pin 20 Vx- Pin 19 

GND - Pin 10, 14, 18 
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TM-Bus Transceiver FAST 74F777 

FUNCTION TABLE 

INPUTS LATCH OUTPUTS 
OPERATING MODE 

An B • n LEn OEAn OEBn STATE An Bn 

H x L L L H z H** 

L x L L L L z L 
A 3-state, Data from A to B 

x x H L L on z on A 3-state, Latched data to B 

- - L H L (1) (1) (1) Feedback: A to B, B to A 

- H H H L H(2) H z(2l 

- L H H L 
Preconditioned Latch enabling data transfer from B to A 

H(2) L z(2l 

- - H H L on on on Latch state to A and B 

H x L L H H z z 

L x L L H L z z B and A 3-state 

x x H L H on z z 

- H L H H H H z 

- L L H H L L z 

H H H H on H z 
B 3-state, Data from B to A 

-
- L H H H on L z 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 
On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to B and B to A 
(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEB

0 
and OEB

1 
are Low 

and LE is High. · 
B* Precaution should be taken to insure the B inputs do not float. If they do they are equal to Low state. 
H** = Goes to level of pullup voltage. 
NOTE = Each latch is independent. The latches may be run in any combination of modes. 
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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 d0vice. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
vx Threshold control -0.5 to +7.0 v 

VIN Input voltage 1 OEB_n' OEA_rr LE.n -0.5 to +7.0 v 
l ~-A2 B..0.-82.. -0.5 to 5.5 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

1our Current applied to output in Low output state 1 AO-A2 48 
mA l Bo- 82 200 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
Except B0 - B2 2.0 

VIH High-level input voltage v 
~-B_2_ 1.6 

Except 80 - B2 0.8 
Vn.. Low-level input voltage v 

Bo- B2 1.43 

llK Input clamp current -18 mA 

1oH High-level output current Ao-A2 -3 mA 

Ao-A2 24 
1oL Low-level output current mA 

Bo- B2 100 

°!A Operating free-air temperature range 0 70 oc 
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TM-Bus Transceiver FAST 7 4F777 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High level output current Bo- B2 Vee= MAX, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

1oFF 
Power-off output current Bo- B2 V CC = O.OV, VIL =MAX, V1H =MIN, V OH = 2.1 V 100 µA 

Vee= MIN, VIL= MAX, loH = -3mA, vx =Vee 2.5 Vee v 

VOH High-level output voltage AO-A24 
VIH =MIN 

~H =-0.4mA, 
2.5 vx v 

X = 3.13V & 3.47V 

Ao -A24 Vee= MIN, VIL= MAX, 10 L = 20mA, Vx =Vee 0.5 v 
V1H =MIN 

VOL Low-level output voltage Vee= MIN, VIL= MAX, 10 L = 100mA 1.15 v 
BO-B2 

V1H =MIN 10 L =4mA 0.40 v 

AO-A2 Vee= MIN, II= '1K -0.5 v 
VIK Input clamp voltage 

Except A0 - A2 Vee= MIN, '1 = '1K -1.2 v 

Input current at OEBn, OEAn, LEn Vee =MAX, v, = 7.0V 100 µA 
1, 

maximum input voltage Ao -A2,BO - B2 Vee= MAX, v, = 5.5V 1 mA 

OEB-11' OE~, LEn Vee= MAX, V1=2.7V, Bn -An= OV 20 µA 
11H High-level input current 

B0-82 Vee= MAX, vi= 2.1V 100 µA 

OEBn, OE~, L~ vcc =MAX, v 1 = o.5V -20 µA 
1
1L Low-level input current 

~-B_2_ Vee = MAX, v, = 0.3V -100 µA 

1oZH Off-state output current, 
AO-A2 Vee= MAX, Vo =2.7V 70 µA 

+ 11H High-level voltage applied 

1ozL Off-state output current, 
AO-A2 Vee= MAX, Vo =0.5V -70 µA 

+ 11L Low-level voltage applied 

Vee= MAX, V\= Vgc· LE= OEAn = OEBn = 2.7V, -100 100 µA 

'x High-level control current 
A0 -A2-= 2.7V, j}_- ,2 = 2.0V 

~=MAX, VX =3.13V & 3.47V, LE= OEAn = 2.7V, 

OEBn =Ao -A,= 2.7V, B0 - B2 = 2.0V 
-10 10 mA 

1os Short-circuit output current3 
A0 -A2 only Vee= MAX, Bn = 1.SV, OEAn = 2.0V, OEBn = 2.7V -60 -150 mA 

1ccH Vee= MAX 40 60 mA 

1cc 
Supply current (total) 1ccL Vee= MAX, VIL= 0.5V 55 80 mA 

1ccz 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, V x = V cc for all test conditions. 
2. All typical values are at V cc= SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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, 105 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H=1.8V and VIL =1.3V. 
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TM-Bus Transceiver FAST 74F777 

AC ELECTRICAL CHARACTERISTICS 

A PORT LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION Vee= sv Vee:: sv ±10% UNIT 
CL= SOpF· CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

tPLH Propagation delay 8.5 10.5 13.0 8.0 14.5 

tPHL B..n.toA..n. 
Waveform 1 7.5 9.5 12.0 7.5 12.5 ns 

tPZH Output Enable time from High or Low 8.0 10.0 13.0 7.0 14.5 

tPZL OEAn to An 
Waveform 3,4 9.0 11.0 14.0 8.0 15.5 ns 

tPHZ Output Disable time to High or Low 1.5 3.0 6.0 1.0 6.5 

tPLZ 
OEAn to An Waveform 3,4 1.5 3.0 6.0 1.0 6.0 ns 

B PORT LIMITS 

TA=+2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee = sv Vee= sv ±10% 

UNIT CD= 30pF CD= 30pF 
Ru :9n Ru :9n 

Min Typ Max Min Max 

tPLH Propagation delay Waveform 1 
3.0 4.5 7.0 2.5 8.0 

ns 
tPHL A..n.toB..n. 5.0 6.5 9.0 4.5 10.0 

tPLH Propagation delay 3.5 5.5 8.0 3.0 9.0 

tPHL LEn to Bn Waveform 1 5.5 7.5 10.5 5.0 11.5 
ns 

tPLH 
Enable/disable time 3.0 5.0 7.5 3.0 8.0 

1PHL OEBn to Bn Waveform 1 6.0 8.0 10.5 5.5 12.0 
ns 

lrLH Transition time, B Port Test Circuit and 0.5 4.0 4.5 0.5 7.0 
1.3V to 1.7 V, 1.7V to 1.3V 0.5 2.0 4.5 0.5 4.5 

ns 
1rHL Waveform 

AC SETUP REQUIREMENTS 
LIMITS 

TA=+2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT CL= 30pF CL= 30pF 
Ru :9n Ru:: 9.n 

Min Typ Max Min Max 

t
5
(H) Set-up time 

Waveform 2 
4.0 4.5 

A..n.toL~ 
ns 

!.._(L) 4.5 4.5 

1t,(H) Hold time 0.0 0.0 

Ji_(L) An to LEn Waveform 2 0.0 0.0 
ns 

\y(L) 
LEn Pulse width, 
Low 

Waveform 2 5.5 6.5 ns 
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TM-Bus Transceiver 

AC WAVEFORMS 

Waveform 1. Propagation Delay FIH..l2ltta To Output 
And Enable/Disable Time OEBnTo Bn 

OEAn 

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

Product Specification 

FAST 74F777 

WJllleform 2. Data Setup And Hold Times 
AndLE Pulse Width 

OEA0~ 

A,~+0.3V 
T 

Waveform 4. 3-State Output Enable Time To Low 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 

PULSE 
GENERATOR 

\[_ 
Test Circuit For 3·State Outputs On A Port 

SWITCH POSITION 

TEST 

tPLZ' tPZL 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

Test Circuit For Outputs On B Port 

DEFINITIONS 

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

February 27, 1990 

L1.ov 

tw AMP(V) 

10% 
LOWV 

ITHL (t,) 

ITLH (t,) tTHL (ti) 

90% 

lw 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

74F Amplitude LowV Rep. Rate tw 

A Port 3.0V O.OV 1MHz 500ns 

8 Port 2.0V 1.0V 1MHz 500ns 

c0 = Load capacitance includes jig and probe capaci­
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 
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tTLH 

2.5ns 

4.0ns 

AMP(V) 

LOWV 

tTHL 

2.5ns 

4.0ns 
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Status Product Specification 

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 90mA typical 
• See 'F269 for 24 pin separate 1/0 

port version 

..:. ~e.:f5~ ~ z.2 e!£1~e!:!.!o.c. _ r • See 'F1779 for extended function, 

L version of the 'F799 .J -----------DESCRIPTION 

The 74F779 is fully synchronous 8-stage Up/ 
Down Counter with multiplexed 3-state 1/0 
ports for bus-oriented applications. All con­
trol functions (hold, count up, count down, 
synchronous load) are controlled by two 
mode pins (S0 ,S1). 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 

PIN CONFIGURATION 

TOP VIEW 

FAST 74F779 
Counter 
8-Bit Bidirectional Binary Counter (3-state) 

TYPE TYPICAL f MAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F779 145MHz 90mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F779N 

16-Pin Plastic SOL N74F779D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Data inputs 3.5/1.0 70µA/0.6mA 
I/On 

Data outputs 150/40 3.0mAf24mA 

So,S1 Select inputs 1.0/1.0 20µN0.6mA 

OE Output enable input (active Low) 1.0/1.0 20µN0.6mA 

CET Count Enable Trickle input (active Low) 1.011.0 20µN0.6mA 

CP Clock input (active rising edge) 1.0/1.0 20µN0.6mA 

TC Terminal count output (active Low) 50/33 1.0mN20mA 

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

outputs are held in their current state and TC 
is held High. The TC output is not recom-

LOGIC SYMBOL 

10 

SO 51 
14 CET 
15 CP 

I OE 

161 235678 

Vee· Pin 13 
GND-Pin4 
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TC 12 

mended for use as a clock or asynchronous 
reset due to the possibility of decoding spikes. 

LOGIC SVMBOL(IEEE/IEC) 

CTR DfV 256 
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ECN No. 97741 

Date of issue September 27, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• Arbitrates between 4 asynchronous 

inputs 
• Separate grant output for each input 

FAST 74F786 
Asynchronous Bus Arbiter 
4-Bit Asynchronous Bus Arbiter 

TYPICAL PROPAGATION TYPICAL SUPPL V CURRENT 
TYPE 

DELAY (TOTAL) 

N74F786 6.6ns 55mA 

• Common output enable ORDERING INFORMATION 
• 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 (BGn) outputs are 
available to indicate which one of the re­
quest inputs is served by the arbitration 
logic. All BG outputs are enabled by a 
common enable (EN) pin. In order to gen­
erate a bus request signal a separate 4 
input AND gate is provided which may also 
be used as an independent AND gate. 
Unused Bus Request (BR ) inputs may be 
disabled by tying them High. 

The 'F786 is designed so that contention 
between two or more request signals will 
not glitch or display a metastable condition. 
In this situation an increase in the BRO. to 
BGn tPHL may be observed. A typical 'F 186 
has an h = 6.6ns, 't = .41 ns and and T 0 = 
5µsec. 

Where: 

h= Typical propagation delay through the 

dev.ice a11d 't and T0 are device parameters 
aenved from test results and can most 
nearly be defined as: 

't= A function of the rate at which a latch in 
a metastable state resolves that ·cond1t1on. 

T = A function of the measurement of the 
prgpensity of a latch to enter a metastable 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%; TA= 0°c to +70°C 

16-Pin Plastic DIP N74F786N 

16-Pin Plastic SO N74F786D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

BR
0 

- BR
3 

Bus Request inputs {active Low) 1.0/3.0 20µA/1 .SmA 

A,B,C,D AND gate inputs 1.0/1.0 20µN0.6mA 

EN 
Common Bus Grant output 

1.0/1.0 20µA/0.6mA enable input {active Low) 

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

BG
0

- BG
3 

Bus Grant outputs {active Low) 150/40 3.0mA/24mA 

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

state. T 
0 

is also a very strong function of 
the normal propagation delay of the de­
vice. 

For further information, please refer to the 
'F786 application notes. 

The BR inputs have no inherent priority. 
The arb?ter assigns priority to the incom­
ing requests as they are received, there­
fore, the first BR asserted will have the 
highest priority. When a bus request is 
received its corresponding bus grant 
becomes active, provided that EN is Low. 
If additional bus requests are made during 
this time they are queued. When the first 
request is removed, the arbiter services 
the bus request with the next highest 
priority. Removing a request while a 
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previous request is being serviced can 
cause a grant to be changed when arbi­
trating between three or four requests. 
For that reason, the user should not re­
move ungranted requests when arbitrat­
ing between three or four requests. This 
does not apply to arbitration between two 
requests. 

If two or more BR inputs are asserted at 
precisely the sam"e time, one of them will 
be selected at random, and all BGn_out­
puts will be held in the High state until the 
selection is made. This guarantees that 
an erroneous BG will not be generated 
even though a me1astable condition may 
occur internal to the device. 
When the EN is in the High state the BGn 
outputs are forced High. 



Philips Components-Signetics FAST Products Product Specification 

Bus Arbiter 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

tPLH Propagation delay, 
Waveform 1 

tPHL A, B, C, D to YOUT 

tPLH Propagation delay, 
Waveform 2 

tPHL BRn to BGn 

tPLH Propagation delay, 
Waveform 2 

tPHL EN to BG_n 

tPHL 
Propagation delay, 

Waveform 3 
BR..a.to BG..b. 

AC WAVEFORMS 

BR"' EN 

Waveform 1. AND Gate Input to Output Delays 

LIMITS 

TA= +2S°C 

vcc=SV 
Cl= SOpF 

Rl =soon 

Min Typ Max 

2.5 4.5 7.5 
2.5 4.5 7.5 

5.0 7.0 10.0 
4.5 6.5 9.5 

3.0 5.0 8.0 
2.5 4.5 7.5 

5.0 7.0 10.0 

Waveform 2. Bus Request or Enable to 
Bus Grant Delays 

FAST 74F786 

TA= 0°C to +70°C 

vcc=SV±10% 
UNIT Cl= SOpF 

Rl =soon 

Min Max 

2.0 8.5 c:: 2.5 7.5 

4.5 10.5 
4.0 10.0 

ns 

2.5 8.5 
2.5 8.0 

ns 

4.5 10.5 ns 

Waveform 3. Bus Request to Bus Grant Delay 

NOTE: a and b represent any of the Bus Requests or Grants. BG Low­
to-High transition and the l:m'b High-to-Low transition occur simultamfously. 

For all waveforms, VM = 1.SV. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ_ 
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. 

September 27, 1989 
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----- t w ____ _,, AMP(V) 

----- t w ____ _,, ov 

V = 1.5V 
Input P~se Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 1-----.------.------,----~--1 

Amplitude Rep. Rate tW tTlH tTHL 

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

t: 
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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 

FAST 74F807 
Octal Shift/Count Registered 
Transceiver with Adder and Parity 
(3-State) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F807 115MHz 155mA 

• 8-bit parity generator ORDERING INFORMATION 
• High impedance PNP inputs for light 

bus loading 

• Center V cc 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 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°c 

28-Pin Plastic DIP (300 mils)T 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 Out 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 HIGH/LOW HIGH/LOW 

An, Bn Data 1/0 inputs 3.5/0.166 70µAnOµA 

OEA,OEB Output Enable inputs 1.0/0.033 20µA/20µA 

Cl/SI/CE Carry/Serial/Clock Enable input 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

MR Master Reset input 1.0/0.033 20µA/20µA 

Sn Select inputs 1.0/0.033 20µA/20µA 

STA TOUT Status Out output 150/40 3.0mA/24mA 

An, Bn Data 1/0 outputs 150/40 3.0mA/24mA 

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

Octal Shift/Count Transceiver 

DIP PIN CONFIGURATION 

TOP VIEW 

LOGIC DIAGRAM 

1 

...... 
2 

...... 
CP 

14 

....... 
28 

PLCC PIN CONFIGURATION 

Bo 

STATOUT 7 

Mii 
'OEA 

OEe 
A, 

0 

A, A, GNDGND... A1 Ao 

j_ 
LE 

s, 
a> 

CllSllCE 

A7 

Product Specification 

FAST 74F807 

LOGIC SYMBOL(IEEE/IEC) 

13 l-+-1 r--- An SUMn 1---
Cl/SI/CE ADDER v 

17 Ha., r-+-
c,. COOT ~ ~ v L ,....... _f 

~ J 8 _L_ v L,....... • '.L 

s, 

s, 

87.L 
8--rL 

~t~L La .. 

, 
]_ 

BL 
R 

L_ 
2-7, 

9·12 

~ An RC OUT Dn On .____, Bn 17 DATA 
7 --v 7 --SUMn 

:Jl REGISTERS 
Cl/SI/CE 

~ 

~1-~ ~ 
... FT OUT 

26-23, 
t-t-' HOLD 

CP 21-18 

~LOADA 
~ 

~, 

~ ~LOADB ~ g~::, :1 I- J ~ R ~ - .-1CNT 0-I- TC 11 TC -I-1---- rl SHIFT J 27 
- ADD TC 

~ 

I-~ REGISTER 

qD ~ 

~ ~ CP 

"-tr) 
L_____J 

STATOUT 

~ ..... PARITY 

._a., PO 

=pin 22 

=pin 7, 8 

April 25, 1990 
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Octal Shift/Count Transceiver 

FUNCTION TABLE 

INPUTS 
INTERNAL 

DATA 1/0 REGISTER 

MR CP OE a OEb so s, s2 Cl/SI/CE an A B n n 
L x L L x x x x L L L 
L x L H x x x x L L z 
L x H L x x x x L z L 

x x H H x x x x x z z 
H i x L L L L Cl/SI/CE Cl/SI/CE + ano + qno an1 Cl/SI/CE+ ano + qno 

H i x 

H i H 
H i L 
H i L 

H x H 
H x L 
H x L 

H i H 
H i L 
H i L 

H i H 
H i L 
H i L 

H i H 
H i H 

H i L 

H i H 
H i L 
H i x 
H x L 
H x H 
H x L 

H - High voltage level. 
L • Low voltage level. 

L L L H 

L L H L 
H L H L 
L L H L 

L L H L 
H L H L 
L L H L 

L L H H 
H L H H 
L L H H 

L H L L 
H H L L 
L H L L 

H H L H 
L H L H 

x H L H 

H H H L 
H H H L 
L H H L 

H H H H 
L H H H 
L H H H 

x ano+ qno an1 

H qnO + 1 z 
H qno + 1 qno + 1 
H qno + 1 qno + 1 

L qno z 
L qno qno 
L qno qno 

x qno + 1 z 
x qno + 1 qno + 1 
x qno + 1 qnO + 1 

Cl/SI/CE (3) z 
Cl/SI/CE (3) (3) 
Cl/SI/CE (3) (3) 

x Ano ano 
x Ano ano 
x 0 no qno 

x 8no z 
x 8no 8no x 0 no x 
x 0 no 0 no x 0 no z 
x 0 no 0 no 

a, b, q - Lower case letters indicate the state of the referenced output prior to the Low-to-High clock transition. 
X - Don't care. 
Z • High irrpadance. 

i - Low-to-High clock transition. 
(1) •Terminal count is High when the output is al terminal count (HHHHHHHH). 
(2) - Parity is High for odd number of internal register bits High, Low for even nurrber of internal register bits High. 
(3) - Cl/SI/CE~ a.~ a,. etc. 
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ano + qno 

qno + 1 

z 
qno + 1 

qno 
z 

qno 

qno + 1 

z 
qno + 1 

(3) 

z 
(3) 

z 
Ano 
x 

bno 

bno 
qno 

z 
0 no 
0 no 

Product Specification 

FAST 74F807 

OUTPUT 
OPERATING MODE 

STA TOUT 

L 
L Clear 
L 

x 3-State 

COUT Add Mode w/Carry In 

COUT Add Mode we/Carry In 

TC(1) 
Count w/Count Enable 

TC(1) (count) 
TC(1) 

TC(1) 
TC(1) Count w/Count Enable 

TC(1) 
(hold) 

TC(1) 

TC(1) Count we/Count Enable 
TC(1) 

07 
07 Shift 

07 

Parity(2) 
Parity(2) Load A Inputs 
Parity(2) 

Parity(2) 

Parity(2) Load B Inputs 
Parity(2) 

Parity(2) 
Parity(2) Hold 

Parity(2) 



Philips Components-Signetlcs FAST Products Product Specification 

Octal Shift/Count Transceiver FAST 74F807 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

JIN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 48 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 
11K Input clamp current -18 mA 

1oH High-level output current -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.4 v 
VOH High-level output voltage 

V1H =MIN, J0 H =MAX ±5%Vcc 2.7 3.3 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.35 0.50 v 
VOL Low-level output voltage 

V1H = MIN, J0 L = MAX ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, Input current at maximum input voltage V cc= MAX, V1 = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current V CC = MAX, V1 = 0.5V -20 µA 

1ozH+11H 
Off state output current, 

Vee= MAX, Vo= 2.7V 70 µA 
High-level voltage applied 

Off state output current, 
An, Bn 

1ozL+11L Low-level voltage applied 
Vee= MAX, Vo= 0.5V -70 µA 

1os Short circuit output current3 
Vee= MAX -60 -150 mA 

1cc Supply current (total) 155 210 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = 5V, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 'as• 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, las tests should be performed last. 
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Octal Shift/Count Transceiver FAST 74F807 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv ±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 115 70 MHz 

tPLH Propagation delay Waveform 1 
9.0 10.5 11.5 8.0 13.5 

tPHL CP to An or Bn(load) 5.0 6.5 9.5 4.5 10.0 ns 

tPLH Propagation delay 
Waveform 1 

9.0 10.5 12.5 8.0 15.0 

tPHL CP to An or Bn(Shift) 4.5 6.5 9.5 4.5 10.0 
ns 

tPLH Propagation delay 
Waveform 1 

9.0 11.5 14.0 8.0 15.5 

tPHL CP to An or Bn_(Count) 5.0 6.5 9.5 4.5 10.0 
ns 

tPLH Propagation delay 
Waveform 1 

9.0 10.5 11.5 8.0 13.5 

tPHL CPto ~(Add) 5.0 6.5 9.5 4.5 10.0 
ns 

tPLH Propagation delay 
Waveform 1 

17.5 19.5 22.5 15.5 26.5 

tPHL CP to STATOUT(load A) 12.5 14.5 17.0 11.5 19.0 
ns 

tPLH Propagation delay 
Waveform 1 

11.0 13.0 15.5 9.5 18.0 

tPHL CP to STATOUT(Shift) 7.0 8.5 11.5 6.5 12.0 
ns 

tPLH Propagation delay 
Waveform 1 

10.5 12.0 15.0 9.0 17.0 

tPHL CP to STATOUT(Count) 6.5 8.0 11.0 6.0 11.5 
ns 

tPLH Propagation delay 
Waveform 1 

13.0 15.0 18.0 11.5 20.5 
ns 

tPHL CP to STATOUT(Add) 8.5 10.5 13.0 8.0 14.0 

tPHL 
Propagation delay 

Waveform 3 6.5 8.0 11.0 6.0 12.0 ns 
MR to A...n. or B...n.. 

tPHL 
Propagation delay 

Waveform 3 14.0 16.0 18.5 13.0 20.5 ns 
MR to STATOUT(load A) 

tPHL 
Propagation delay 

Waveform 3 8.5 10.0 12.5 8.0 14.0 ns 
MR to STATOUT(Shift) 

tPHL 
Propagation delay 

Waveform 3 8.5 10.0 12.5 8.0 14.0 ns 
MR to STATOUT(Count) 

tPHL 
Propagation delay 

Waveform 3 10.5 12.0 14.5 9.5 16.0 ns 
MR to STATOUT(Add) 

tPLH Propagation delay 
Waveform 4 

6.5 14.0 23.5 5.5 26.5 

tPHL ~to STATOUT(Add) 8.0 14.0 22.5 7.5 27.0 
ns 

tPLH Propagation delay 
Waveform 4 

19.5 21.5 24.0 17.0 28.0 

tPHL Cl/SI/CE to STATOUT 21.0 22.5 25.5 20.0 29.5 
ns 

tPLH Propagation delay 
Waveform 4 

8.0 10.0 12.5 7.0 14.5 

tPHL ~to STA TOUT(load A) 7.5 11.5 15.5 7.0 17.0 
ns 

tPLH Propagation delay 
Waveform 4 

6.5 10.0 13.0 5.5 15.0 

tPHL ~to STATOUT(load 8) 8.0 12.0 15.0 7.0 16.5 
ns 

tPLH Propagation delay 
Waveform 4 

19.0 21.0 23.5 17.0 27.5 

tPHL ~to STATOUT(Add) 18.5 20.0 23.0 17.5 26.0 
ns 

tPLH Propagation delay 
Waveform 4 

6.0 8.0 10.5 5.0 12.0 

tPHI Sn to STATOUT(Shift) 8.0 9.5 12.0 7.0 13.5 
ns 

tPZH Output Enable time Waveform 6 2.5 4.5 7.0 2.0 8.0 

tPZL OEA to An or OEB to Bn Waveform 7 4.0 5.5 8.5 3.5 9.0 
ns 

tPHZ Output Disable time Waveform 6 2.0 4.5 7.5 2.0 9.0 ns 
1PLZ OEAtoA...norOEBto~ Waveform 7 3.5 5.5 8.5 3.0 9.5 

April 25, 1990 
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Octal Shift/Count Transceiver FAST 74F807 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vee= sv ±10% 

UNIT CL= SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 5 
6.0 6.5 

t
5
(L) An , Bn to CP (Load) 9.5 12.0 

ns 

\,(H) Hold time, High or Low 
Waveform 5 

0 0 
th(L) An , Bn to CP (Load) 0 0 ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
10.5 12.0 

t
5
(L) An to CP (Add) 16.5 21.5 

ns 

\,(H) Hold time, High or Low 
Waveform 5 

0.0 0.0 
\,(L) An to CP (Add) 0.0 0.0 

ns 

t (H) Setup time, High or Low 
Waveform 5 

16.0 20.0 
t:(L) Sn to CP(Add) 16.0 18.5 

ns 

-· 
t
5
(H) Setup time, High or Low 

Waveform 5 
16.5 19.0 

t
5
(L) Sn to CP (Count) 19.5 22.5 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
11.0 13.0 

t
5
(L) Sn to CP (Shift) 7.0 8.0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
17.5 20.5 ns 

~L) Sn to CP (Load) 6.5 7.0 

\,(H) Hold time, High or Low 
Waveform 5 

0.0 0.0 

~L) Sn to CP (All modes) 0.0 0.0 
ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
10.0 11.5 

t
5
(L) Cl/SI/CE to CP (Add) 18.0 22.0 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
8.5 10.0 

t
5
(L) Cl/SI/CE to CP (Count) 16.0 18.5 

ns 

t
5
(H) Setup time, High or Low 

Waveform 5 
5.0 5.5 

t
5
(L) Cl/SI/CE to CP (Shift) 9.0 10.5 

ns 

\,(H) Hold time, High or Low 
Waveform 5 

0.0 0.0 

\,(L) Cl/SI/CE to CP (All modes) 0.0 0.0 
ns 

1w(H) CP Pulse width, 
Waveform 1 

5.5 6.0 

_1JL) High or Low 4.5 4.5 
ns 

1v,(L) MR Pulse width, Low Waveform 3 4.5 5.0 ns 

tREC Recovery Time, MR to CP Waveform 2 2.0 2.0 ns 
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Octal Shift/Count Transceiver 

AC WAVEFORM 

CP 

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

MB 

Bn or An 
STATOUT 

Waveform 3. Propagation Delay, Master Reset to Data 
or Master Reset to STATOUT 

~. Bn' Sn 
Cl/SI/CE 

CP 

Product Specification 

FAST 74F807 

MB 

CP 

VM 

-----------t-R__,,E~ 
Waveform 2. Master Reset to Clock Recovery Time 

..... ~ 
Cl/Sl/CEVM 

t PLH 

STATOUT 

i~VPH_M_L __ _ 

~-----~ 

Waveform 4. Propagation Delay, Select to STATOUT, 
Cl/SI/CE to STATOUT or Data to STATOUT 

Waveform 5. Data Setup And Hold Times 

OEBorOEA ~VM OEBorOEA ~VM 

~t~ ____/ ~tPPZZLL"'i ~~ lpLz 
Bnor An -0.3V VM 

OV Bn or An VoL+0.3V 
f' 

Waveform 6. 3-State Output Enable Time To High Level 
And Output Disable Time From High Level 

NOTE: For all waveforms, V M = 1.SV. 

Waveform 7. 3-State Output Enable Time To Low 
Level And Output Disable Time From Low Level 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

L1.ov 

PULSE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL 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. 

April 25, 1990 
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FAMILY 

74F 

i.-----tw------<t AMP (Y) 

ov 

i.-----•w------<1 OV 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw tTLH tTHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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Document No. 853-1304 

ECNNo. 99464 

Date of issue April 25, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• High speed parallel registers with 

positive edge-triggered D-type fllp­
flops 

• High performance bus Interface· 
buffering for wide data/address 
paths or busses carrying parity 

• High Impedance PNP base Inputs 
for reduced loading (20µA In High 
and Low states) 

• 11L Is 20µA vs 1 OOOµA for AM29821 
series 

• Buffered control Inputs to reduce 
AC effects · 

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

• Positive 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 plnout compatible with 

AMO 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 'F821fF822 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-Blt Bus Interface Registers, NINV/INV (3-State) 
74F823/74F824 9-Blt Bus Interface Registers, NINV/INV (3-State) 
74F825/74F826 8-Blt Bus Interface Registers, NINV/INV (3-State) 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F821, 74F822 180MHz 75mA 

74F823, 74F824 180MHz 70mA 

74F825, 74F826 180MHz 65mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

24-Pin Plastic SLIM DIP N74F821 N, N74F822N, N74F823N, 
(300mil) N74F824N, N74F825N,N74F826N 

24-Pin Plastic SOL 
N74F821 D, N74F822D, N74F823D, 
N74F824D, N74F825D, N74F826D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

Dn Data inputs 1.0/0.033 20µA/20µA 

'F821 CP Clock input 1.0/0.033 20µA/20µA 

'F822 OE Output enable input (activeLow) 1.0/0.033 20µA/20µA 

an.an Data output 1200/106.7 24mA/64mA 

D_n_ Data inputs 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

'F823 CE Clock enable input (active Low) 1.0/0.033 20µA/20µA 

'F824 MR Master reset input (active Low) 1.0/0.033 20µA120µA 

OE Output enable input (active Low) 1.0/0.033 20µA/20µA 

On, an Data outputs 1200/106.7 24mA/64mA 

D_n_ Data inputs 1.0/0.033 20µA/20µA 

CP Clock input 1.0/0.033 20µA/20µA 

'F825 CE Clock enable input (active Low) 1.0/0.033 20µA/20µA 

'F826 MR Master reset input (active Low) 1.0/0.033 20µA/20µA 

OEn Output enable inputs (active Low) 1.0/0.033 20µA/20µA 

an, an Data outputs 1200/106.7 24mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
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Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

LOGIC DIAGRAM for 'F823 

vcc=Pin 24 

GND=Pin 12 

LOGIC DIAGRAM for 'F824 

_14 
CE 

13 
CP 

vcc=Pin 24 

GND=Pin 12 

OE 

Oo 01 

Do D1 D2 

FUNCTION TABLE for 'F823 and 'F824 

INPUTS 

OE MR CE* 

L L x 
L H L 

L H L 

L H H 

H x x 
H = High voltage level 
L = Low voltage level 

CP 

x 
i 

i 
x 
x 

OUTPUTS 

'F823 'F824 

Dn_ a a 
x L L 

h H L 

I L H 

x NC NC 

x z z 

02 03 

D3 D4 

OPERA TING MODE 

Clear 

Load and read data 

Hold 

High impedance 

h = High state must be present one setup time before the Low-to-High clock transition 
I = Low state must be present one setup time before the Low-to -High clock transition 
i = Low-to-High clock transition 
X = Don't care 
NC = No change 
Z = Hi~ i~edance "off" state f'9 =~nee ~ inPuiis 5en'Siti.mtove~sh'O'rt{<3nS) °frigh-ioi'."o~o.,,i9'1i g~gspike~ 

while CP is High, users should avoid the use of decoders or other potentially 

L glitch prone devices on the CE input. ..J ----------------------April 25, 1990 
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Bus Interface Registers FAST 7 4F82 l /822/823/824/825/826 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, ±10%Vcc 2.4 v 

V1L =MAX, IOH =-15mA 
2.4 v 

VOH High-level output voltage 
V1H =MIN ±5%Vcc 

Vee= MIN, ±10%Vcc 2.0 V· 
V1L =MAX, 10 H =-24mA 

±5%Vcc 2.0 v Vlli =MIN 

Vee= MIN, ±10%Vcc 0.55 v 

VOL Low-level output voltage VIL= MAX, 10 L=64mA 

V1H =MIN ±5%Vcc 0.42 0.55 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee =0.0V, vi= 7.0V 100 µA 

llH High-level input current Vee= MAX, vi = 2.7 v 20 µA 

11L Low-level input current Vee= MAX, vi= 0.5 v -20 µA 

1ozH 
Off-state output current, 

Vee= MAX, Vo= 2.7V 50 µA 
High-level voltage applied 

1ozL 
Off-state output current, 

Vee= MAX, Vo= 0.5V -50 µA 
Low-level voltage applied 

1os Short-circuit output current3 Vee= MAX [ 6':1- -l~;-1-m:;:'"I -------1ccH 75 105 mA 

'F821 1---

'F822 
1ccL Vee= MAX 75 105 mA 

1---
1ccz 75 115 mA 

1ccH 65 100 mA 

'F823 t---

'F824 1ccL Vee= MAX 70 105 mA 
1cc Supply current t------1 

(total) 
1ccz 75 110 mA 

1ccH 60 85 mA 

'F825 
1--------1 

'F826 1ccL Vee= MAX 60 90 mA 
t------1 

1ccz 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 V cc = SV, TA= 2s°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-:1old techniques are preft.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, 'os tests should be performed last. 

April 25, 1990 
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Bus Interface Registers 

AC ELECTRICAL CHARACTERISTICS 

Maximum clock frequency 

SYMBOL PARAMETFR 

fMAX Maximum clock frequency 

tPLH Propagation delay 'F821,'F823 
CP to an or an tPHL 'F825,'F826 

tPLH Propagation delay 'F822 

tPHL CP to an 'F824 

tPHL 
Propagation delay 'F823, 'F824 
MR to an or an 'F825, 'F826 

tPZH Output Enable time 

tPZL OEn to an or an 

tPHZ Propagation delay 

tPLZ OEn to an or an 

AC SETUP REQUIREMENTS 

SYMBOL 

\y(H) 
\y(L) 

1ti(H) 
1ti(L) 

\y(L) 

~EC 

PARAMETER 

Setup time, High or Low 
CE to CP 

Hold time, High or Low 
CE to CP 

MR Pulse width, 
Low 

Recovery time 
MR to CP 

April 25, 1990 

'F823 
'F824 
'F825 
'F826 

Product Specification 

FAST 7 4F82 l /822/823/824/825/826 

TEST CONDITION 

Min 

Waveform 1 150 

Waveform 1 4.0 
4.0 

Waveform 1 
4.5 
4.5 

Waveform 2 3.0 

Waveform 4 5.0 
Waveform 5 3.0 

Waveform 4 1.5 
Waveform 5 1.5 

TEST CONDITION 

TA= +2S°C 

Vee= sv 
CL= SOpF 
RL =soon 

Typ 

180 

6.5 
6.0 

6.5 
6.5 

5.0 

7.0 
5.0 

3.5 
3.5 

TA=+2S°C 
Vee= sv 
CL= SOpF 
RL =soon 

LIMITS 

Max 

8.5 
8.5 

9.0 
9.0 

8.0 

10.0 
8.0 

6.5 
6.5 

LIMITS 

Min Typ Max 

Waveform 3 

Waveform 1 

Waveform 3 

2.0 --3.5 
3.5 

0.0 
2.0 

W;:f:,;--1-M 
3.0 -------

Waveform 2 4.5 

Waveform 2 2.5 

173 

TA= 0°c to +70°C 

Vee= sv ±10% 
CL= SOpF 
RL =soon 

I 

Min Max 

140 

4.0 9.5 
3.5 9.0 

4.5 10.0 
4.5 9.0 

3.0 8.0 

4.0 11.5 
2.5 9.0 

1.5 7.5 
1.5 7.5 

TA= 0°c to +70°C 
vee=SV±10% 

CL= SOpF 
RL =soon 

Min Max 

--4.0 
4.0 

0.0 
2.0 

-o"'.O 
3.5 

4.5 

2.5 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

-, 
I 

_ _J 

-, _ _. 
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Document No. 853-0615 

EeNNo. 99490 

Date of issue January 8, 1990 

Status Product Specification 

FAST Products ---------------I -FEATURES , 
I · Specifically designed for Video I 
I applications I 
I · Combines the 'F373, two 'F157s, I 
I and the 'F166 functions in one I 
I package I 
I • Interleaved loading with 2:1 mux 

• Dual 8-bit Parallel inputs I 
I · Transparent Latch on all "8" inputs I 
I · Guaranteed Serial Shift Frequency I 
I to 100MHz I 
I · Expandable to 16-bits or more with I 

serial input L-------------1 DESCRIPTION 

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

This 24 pin part is specifically designed for 
video bit shifting, where interleaved load­

FAST 74F835 
Shift Register 
8-Bit Shift Register with 2:1 Mux-ln, Latched "B" Inputs, 
and Serial Out 

TYPE TYPICAL fMAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

.-:_-------_] 74F835 150MHz 45mA 

... ________ 
ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 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 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

DOA - D7A Parallel data inputs 1.0/1.0 20µA/0.6mA 

DOB - D7B Latched Parallel data inputs 1.0/1.0 20µA/0.6mA 

Ds Serial data input 1.0/1.0 20µA/0.6mA 

CP Shift Register Clock input (active rising edge) 1.0/1.0 20µAI0.6mA 

SA/8 Mux Select 1.0/1.0 20µA/0.6mA 

LE Latch Enable input (for 8 inputs) 1.0/1.0 20µA!0.6mA 

PE Parallel Enable input 1.0/1.0 20µA/0.6mA 

07 Output 50/33 1.0mA/20mA 

ing is desired and parts count is critical. NOTE: 

However, and It is useful in any design One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6rnA in the Low state. 

where a 2:1 mux input with a transparent 
latch is needed. 

PIN CONFIGURATION 

038 

o ..... 

D!iA D2A 

Dse 

o .... D1A 

o,a Doe 

DrA 

Os 

LE 

TOP VIEW 

LOGIC SYMBOL 

15 17 11 21 Z1 4 8 10 
~ ~ ~ ~ 3 5 I 

PE 
13 LE 
14 sMI 

Vee= pin 24 

GND =pin 12 

o, 

11 

174 
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Philips Components-Signetics FAST Products Product Specification 

Shift Register FAST 74F835 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, VIL= MAX ±10%Vcc 2.5 v 

VOH High-level output voltage 
V1H = MIN, 10 H = MAX ±5%Vcc 2.7 3.4 v 

Vee= MIN, VIL= MAX ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage 

V1H = MIN, 10 L = MAX ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximun input voltage Vee =MAX, vi= 7.0V 100 µA 

11H High-level input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee =MAX, vi= 0.5V -0.6 mA 

105 Short circuit output current3 Vee =MAX -60 -150 mA 

[~--------------~--------------------~-_-] Ice I Supply current (total) V cc =MAX I I 45 I 65 mA I -----------------------------------------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 cc = SV. TA= 2s0 c. 
3. Not more than one output should be shorted at a time. For testing 105 , 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, 105 tests should be performed last. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= SV Vee= SV ±10% 
CL= SOpF CL= SOpF SYMBOL PARAMETER TEST CONDITION UNIT 

RL =soon RL =soon 
Min Typ Max Min Max 

t-----t----------------+---------lr- - ~ - - ~ - - - - - .... - - , 

>---->--------------+-------• 130 150 100 J MHz 
fMAX Maximum clock frequency Waveform 1 

I 5.0 7.0 9.5 5.0 10.0 I ns 
t 5.0 7.0 9.5 5.0 10.0 -t tPLH Propagation delay 

Waveform 1 
tPHL CP to 0

7 
(Load) 

tPLH Propagation delay 
Waveform 1 1PHL CP to 0

7 
(Shift) 

5.0 7.0 9.5 5.0 10.0 
I 5.0 7.0 9.5 5.0 10.0 I ns 

'--~'--=-'------'-------------.L_------~.-----'----~---~---~----,_-------' 

L-------------..1 
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Shift Register FAST 74F835 

AC SETUP REQUIREMENTS 
LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= sv ±10% 
CL= SOpF CL= SOpF SYMBOL PARAMETER TEST CONDITION UNIT 

RL = soon RL = soon 
Min Typ Max Min Max 

t
5
(H) Setup time 

t
5
(L) DnA or DnB to CP 

Waveform 2 
r~------~-s~"""I---, 
I 3.5 3.5 _I ns 

th(H) Hold time 
th(L) DnA or DnB to CP 

Waveform 2 I 1 
·
0 1 

·
5 I ns 

f---'-'-------1-----------1-------1 1.0 1.5 -I-
ts(H) Setup time 
t
5
(L) Ds to CP 

\,(H) Hold time 
th(L) Ds to CP 

I 1.0 1.5 I ns 
-1- 1.0 1.5 -1-

Waveform 2 

Waveform 2 

ts(H) Setup time 
t
5
(L) PE to CP 

Waveform 2 I 3.5 4.0 I ns 

Hold time th(H) 
th(L) PE to CP 

t
5
(H) Setup time 

Waveform 2 I O.O O.O I ns 

1--~-+------------+------.• 0.0 0.0 ~_____, 
I 0.0 0.0 I ns 

~(L) DnB to LE 

\,(H) Hold time 
th(L) DnB to LE 

t
5
(H) Setup time 

t
5
(L) SA/8 to CP 

\,(H) Hold time 
th(L) SA/B to CP 

l 0.0 0.0 l Waveform 2 

Waveform 2 I 3.0 4.0 I ns 
-1- 3.0 4.0 -1-

Waveform 2 I 4.5 5.0 I ns 
_._ 4.5 5.0 • 

Waveform 2 
I 0.0 0.0 I 
I 0.0 0.0 I ns 

tw(H) Clock pulse width, 
High or Low 

T 4.5 5.5 T 
Waveform 1 'w(L) I 4.5 5.0 I ns 

r--~~---t-~~~--~~~~~~~~--+~~~~~~--' :----1 

Waveform 1 I 4.5 5.0 I ns 
Latch Enable pulse width, 

tw(H) High 

~-~----------~-------• I____, I 
I 
I 

AC WAVEFORMS L-------------..1 

CP 

1/f MAX 

Ds ,PE 

o,,_,,o,,~• 
SA/B ta(H) 

CP,LE 

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

Waveform 2. Data and Select 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. 
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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 

• 11L is 20µA vs 1000µA for AM29841 
series 

• Buffered control inputs to reduce 
AC effects 

• Ideal where high speed, light 
loading, or Increased fan-in are 
required as with MOS micro­
processors 

• Positive and negative over-shoots 
are clamped to ground 

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

• 48mA sink current 
• Slim Dip 300 mil package 

• Broadside pinout 
• Pin-for-pin and function compat­

ible with AMO 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 to the AMO AM29841-
AM29846 series. 
The 'F841 consists of ten D-type latches 
with 3-state outputs. The flip-flops appear 
transparent to the data when Latch En­
able (LE) is High. This allows asynchro­
nous operation, as the output transition 
follows the data in transition. On the LE 
High-to-Low transition, the data that 
meets the setup and hold time is latched. 
Data appears on the bus when the Output 

FAST 74F84 l /842/843/844/ 
845/846 
Bus Interface Latches 
'F841/'F842 10-Bit Bus Interface Latches, NINV/INV (3-State) 
'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/'F846 8-Bit Bus Interface Latches, NINV/INV (3-State) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F841, 74F842 5.5ns 60mA 

74F843, 74F845 5.5ns 75mA 

74F844, 74F846 6.2ns 60mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
~ = 5V±10%; ~ = 0°c to +70°C 

24-Pin Plastic Slim DIP N74F841N, N74F842N, N74F843N, 
(300mil) N74F844N, N74F845N, N74F846N 

24-Pin Plastic SOL 
N74F841D, N74F842D, N74F843D, 

N74F844D, N74F845D, N74F846D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

D n Data inputs 1.0/0.033 20µAl20µA 

LE Latch Enable input 1.0/0.033 20µAl20µA 

OE, OEn Output Enable input (active-Low) 1.0/0.033 20µAl20µA 

MR Master Reset input (active-Low) 1.0/0.033 20µAl20µA 

PRE Preset input (active-Low) 1.0/0.033 20µAl20µA 

an Data outputs 1200/80 24mA/48mA 

an Data outputs 1200/80 24mA/48mA 

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

Enable (OE) is Low. When OE is High the 
output is in the High-impedance state. 

The 'F842 is 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, data can 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 latches 
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

1
, OE ) pi~ 

The multiple Output gnables (&°
0

, .OE
1

, 

OE2) allow ~ultiuser control o~e inter­
face, e.g., CS, OMA, and RD/WR, 
The'F846 is the inverted output version of 
'F845. 
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Bus Interface Latches 

AC WAVEFORMS 

on• LE 

Waveform 1. Propagation Delay, Non-Inverting Path 

PRE, 

MR ·-------.. I LE 

L-

Wovelorm 3. Muter Reoet ond Preset Pulse Width, Muter Reset ind 
Pr•••t to Output Delay and Meeter RHet and PrHet to Latch Enable 
Recovery Time 

OE'" . 

ov 
a •a n n 

Waveform 5. 3·State Output Enable Time To High Level And Output 
Disable Time From High Level 

Product Specification 

FAST 7 4F84 l /842/843/844/845/846 

Waveform 2. Propagation Delay, Inverting Path 

Waveform 4. Data Setup And Hold Times 

°'"~ 
a - ~I.. ~tPLZ 1 ,_-

n 'an ~v0L+0.3V ,.. 
Waveform 6. 3·State Output Enable Time To Low Level And Output 

Disable Time From Low Level 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 
TEST SWITCH 

tPLZ closed 

tPZL 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. 
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74F 

11----- t w ----<I AMP (V) 

tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 1TLH 1THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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Document No. 853-0088 

ECN No. 97744 

Date of issue September 27, 1989 

Status Product Specification 

FAST Products 

FEATURES 

FAST 74F1604 
LATCH 
Dual Octal Latch 

TYPE TYPICAL PROPAGATION 
DELAY 

74F1604 7.0 ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

70mA 

• High Impedance NPN base Inputs ORDERING INFORMATION 
for reduced loadling (20µA In High 
and Low state) 

• Stores 16-Blt-Wlde data inputs, 
multiplexed 8-Bit outputs 

• Propagation delay 7.0ns typical 
• Power supply current 70mA typical 

DESCRIPTION 

The 7 4F1604 is a Dual Octal Transparent 
Latch. Organized as 8-bit A and B 
latches, the latch outputs are connected 
by pairs to eight 2-input multiplexers. A 
Select (SELECT A/B) input determines 
whether the A or B latch contents are 
multiplexed to the eight outputs. Data 
from ·the B inputs are selected when 
SELECT A/B is Low: data from the A 
inputs are selected when SELECT A/Bis 
High. Data enters the latch on the falling 

PIN CONFIGURATION 

TOP VIEW 

COMMERCIAL RANGE 
PACKAGES Vee= 5V±10%;TA = 0°c to +70°C 

28-Pin Plastic DIP N74F1604N 

28-Pin Plastic SOL N74F1604D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

An, Bn Data inputs 1.0/.033 20µA/20µA 

SELECT A/B Select input 1.0/.033 20µA/20µA 

LE Latch Enable input (Active Low) 1.0/.033 20µA/20µA 

00-07 Data outputs 50/33 1.0mA/20mA 

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

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

LOGIC SYMBOL 

3 4 5 Ii 7 8 • 10 'Z1 21i 25 24 23 22 21 20 

LE 

SELECT AID 

Vee· Pin 2a 
GND-Pin 14 

15 1312 11lli17 18 11 
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data that is present one setup time before 
the Low-to-High Latch Enable transition 

LOGIC SVMBOL(IEEE/IEC) 
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Document No. 

ECNNo. 

Date of issue August 23, 1 gsg 

Status Preliminary Specification 

FAST Products 

FEATURES 

•Consists of 10 bit wide 4-1 multi­
plexer 
• Separate address latch input for 
each channel 
• 3-state address outputs 
• Designed for address multiplexing 
of dynamic RAMs and other applica­
tions 

PRODUCT DESCRIPTION 

. The 'F1760 is a 10 bit wide 4-1 multi­
plexer. Each 10-bit channel has a sepa­
rate address latch enable pin thus elimi­
nating the need for external address 
latches. The 'F1760 has a common pair of 
Select (SEL0, SEL1) inputs to select be-

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

FAST 74Fl 760 
4-Way Latched Address 
Multiplexer 

TYPE TYPICAL PRPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 

74F1760 5.5ns 55mA 

ORDERING INFORMATION 

COMMERCIAL RANGE 
PACKAGES Vee= SV ± 10%; TA:0°C to 70°C 

64-Pin Plastic DIP 74F1760N 

68-Pin PLCC 74F1760A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

A0-Ag Address Inputs 1.0/1.0 20 µA/0.6 mA 

8o-8g Address Inputs 1.0/1.0 20 µA/0.6 mA 

C0-Cg Address Inputs 1.0/1.0 20 µA/0.6 mA 

Do-Dg Address Inputs 1.0/1.0 20 µA/0.6 mA 

SEL
0
-SEL

1 
Select Inputs 1.0/1.0 20 µAI0.6 mA 

ALEA Address Latch Enable input 1.0/1.0 20 µAI0.6 mA 

ALE8 Address Latch Enable input 1.0/1.0 20 µA/0.6 mA 

ALEC Address Latch Enable input 1.0/1.0 20 µA/0.6 mA 

ALE0 
Address Latch Enable input 1.0/1.0 20 µA/0.6 mA 

OE Output Enable input 1.0/1.0 20 µA/0.6 mA 

Oo-Og Address Outputs NIA 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 

A7 

A6 

As 

A4 

A3 

A2 Oo 01 02 03 o 4 GNO GNO GNO GNO Os 06 07 Oe 0 9 GNO GNO iiE 

A 1 

Ao SEL1 

GNO SE~ 

e6 Oo Ao ALEO 

B7 0 I Al 09 

Be 02 A2 De 

119 03 A3 07 

ALEe 04 A4 06 

11cc GNO As Ds 

11cc GNO A6 04 

11cc Os 03 

Co 06 02 

c, 07 01 

C2 Oo Do 

C3 09 AL Ee 

C4 GND c9 

Cs iiE Ce 

c6 SEL, C7 

C7 SE~ 

Ce ALEo 

C9 D9 
114 lls 116 117 lie 119 ALEe llcc llcc llcc co c 1 C2 C3 C4 Cs c6 

AL Ee De 

Do D1 

o, D6 

02 Os 

03 04 

TOP\/IEW 
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4-Way Latched Address Multiplexer 

PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

A0-Ag 
57-64, 63-68, 

Inputs 
1-2 1-4 

Bo-8g 4-13 6-15 Inputs 

C0-Cg 18-27 20-29 Inputs 

Do-Og 29-38 31-40 Inputs 

ALEA 3 5 Input 

ALE8 14 16 Input 

ALEC 28 30 Input 

ALE0 39 41 Input 

SEL0 
40 42 Input 

SEL
1 

41 43 Input 

OE 42 44 Input 

Qg-Qo 
44-48, 47-51, 

Outputs 
51-55 56-60 

BLOCK DIAGRAM 

ALEa 

C0-Cg~_.. 
ALFc _____6J 

Address inputs 

Address inputs 

Address inputs 

Address inputs 

Address Latch Enable for A0-Ag 

Address Latch Enable for 8
0
-8g 

Address Latch Enable for C0-Cg 

Address Latch Enable for 0 0-0g 

Select input 

Select input 

Output Enable input 

Address outputs 

Do-Dg=EJ 
Alll, j t 
SELo-------'' 

SEL1 ~~~~~~~~~~~~~--"-

August 23, 1989 
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4-Way Latched Address Multiplexer FAST 7 4F1760 

FUNCTION TABLE 

A0-A9 ALEA Bo·Bg ALE8 C0-C9 ALEC 00-09 ALE0 SEL0 SEL1 00-09 OE COMMENTS 

xx xx xx xx xx xx xx xx xx xx Hi-Z High Outputs 3-stated 

a0-ag ,J. xx xx xx xx xx xx xx xx xx xx A-inputs latched into latch A 

a0-ag Note xx xx xx xx xx xx Low Low a0-ag Low a0-ag appear on Y 0-Y g outputs 

xx xx b0-bg ,J. xx xx xx xx xx xx xx xx 8-inputs latched into latch B 

xx xx b0-bg Note xx xx xx xx High Low b0-bg Low b0-bg appear on Y 0-Y g outputs 

xx xx xx xx c0-cg ,J. xx xx xx xx xx xx C-inputs latched into latch C 

xx xx xx xx c0-cg Note xx xx Low High c0-cg Low c0-cg appear on Y 0-Y g outputs 

xx xx xx xx xx xx d0-dg ,J.. xx xx xx xx 0-inputs latched into latch A 

xx xx xx xx xx xx d0-dg Note High High d0-dg Low d0-dg appear on Y0-Yg outputs 

NOTE: 
ALEn may be High (transparent mode) or Low (if data has been latched previously by a High to Low transition on ALE n· 

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

SYMBOL .PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 500 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current 1 -15 mA 

1oL Low-level output current 1 24 mA 

TA Operating free-air temperature range 0 
I 

70 oc 
NOTE: 
1. Transcient currents will exceed these values in actual operation 

August 23, 1989 
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4-Way Latched Address Multiplexer FAST 7 4F1760 

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

TEST CONDITIONS 1 
LIMITS 

SYMBOL PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, ±10%Vee 2.5 v 
VOH High-level output voltage VIL= MAX, 

IOH = -15mA 
±5%Vee 2.7 3.4 v 

V1H =MIN 10H2 
3 = -35mA ±10%Vee 2.4 v 

Vee= MIN, ±10%Vee 0.35 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL = 24mA 

±5%Vee 0.35 0.50 v 
V1H =MIN 10L2 

4 =60mA ±10%Vee 0.45 0.80 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 
1, Input current at maximum input voltage Vee =0.0V, v, = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1os Short circuit output current5 
Vee= MAX -100 -225 mA 

1cc Supply current (total) Vee= 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 V cc = SV, TA= 2s0 e. 
3. 10 H2 is the current necessary to guarantee a Low to High transition in a 700 transmission line. 

4. 10 L2 is the current necessary to guarantee a High to Low transition in a 700 transmission line. 

5. Not more than one output should be shorted at a time. For testing las, 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, las tests should be performed last. 
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4-Way Latched Address Multiplexer FAST 7 4F1760 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C TA = 0°C to +70°C 

Vee= SV Vee= sv ±10% 
~VMBOL PARAMETER TEST CONDITION CL= 300pF CL= 300pF UNIT 

RL = 700 RL = 700 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 4.0 4.5 8.0 4.0 7.0 

tPHL An, Bn, en, Dn to On 4.0 4.5 8.0 4.0 7.0 

tPLH Propagation delay 
Waveform 2 4.0 5.5 8.0 4.0 7.0 

tPHL SELn to On 4.0 4.5 8.0 4.0 7.0 

tPZH Output Enable time Waveform 4 2.0 3.0 4.0 2.0 4.0 
tPZL OE to On Waveform 5 4.0 5.0 7.0 4.0 7.0 

tPZH Output Disable time Waveform 4 2.0 3.0 4.0 2.0 4.0 
tPZL OE to On Waveform 5 2.0 3.5 5.5 2.0 5.5 

AC SETUP REQUIREMENTS 

LIMITS 

T = +25°C T = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
~cc= sv ~cc= sv ±10% 

CL :300pF CL :300pF 
RL = 700 RL = 700 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 3 2.0 2.0 

1s(L) An, Bn, en, Dn to ALEn 2.0 2.0 

\i(H) Hold time, High or Low 
Waveform 3 

2.0 2.0 
\i(L) A n, Bn, en, Dn to ALEn 2.0 2.0 

AC WAVEFORMS 

Waveform 1. Propagation Delay, Address 
input to output 

Waveform 2.Propagation Delay, SE~inputs to 
address outputs 

-~VALID *1;~ 
- ~···1-:-·:~ -

~~~-V~M;¥ ""~~~~-ALEn 

Waveform 3. Address Setup And Hold Times 
-----~ "OE 

an v OL +0.3V 
--,-ov 

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

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

NOTE: For all waveforms, V M = 1.SV 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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4-Way Latched Address Multiplexer 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

CLJ-
Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

tPLZ closed 

tPZL 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. 

R1 = Termination resistance should be equal to ZOUT of 

ulse enerators. 

August 23, 1989 
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FAST 7 4F1760 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate tw tTLH tTHL 

74F 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FAST Products 

FEATURES 

• DRAM signal timing generator 

• Automatic refresh circuitry 

• Selectable row address 
hold and RAS precharge times 

• Facilitates page mode accesses 

• Controls 1 MBit DRAMs 

• Intelligent burst-mode refresh 
after page-mode access cycles 

PRODUCT DESCRIPTION 

The Signetics Intelligent Dynamic RAM 
Controller is a 1 MB it, single-port version 
of the 74F764 Dual Port Dynamic RAM 
Controller. It contains automatic signal 
timing, address multiplexing and refresh 
control required for interfacing with dy­
namic RAMs. Additional features have 
been added to this device to take advan­
tage of technological advances in Dy­
namic RAMs. A Page-Mode access pin 
allows the user to assert RAS for the 
entire access cycle rather than the pre­
defined four-clock-cycle pulse width used 
for normal random access cycles. In 
addition, the user has the ability to select 
the RAS precharge time and Row-Ad­
dress Hold time to fit the particular 
DRAMs being used. OT ACK has been 
modified from previous family parts to 
become a negative true, tri-stated output. 
The options for latched or unlatched 
address are contained on a single device 
by the addition of an Address Latch 
Enable (ALE) input. Finally, a burst re­
fresh monitor has been added to ensure 
complete refreshing after lengthy page­
mode access cycles. With a maximum 
clock frequency of 100 MHz, the F1763 is 
capable of controlling DRAM arrays with 
access times down to 40 nsec. 

November 17, 1989 

FAST 74Fl763 
Intelligent DRAM Controller 
(IDC) 

Product Specification 

TYPE fMAX TYPICAL SUPPLY CURRENT J 
(TOTAL) 

74F1763 100 MHz 150 mA J 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc= SV ± 10%; T A=0°C to 10°c 

48-Pin Plastic DIP N74F1763N 

44-Pin PLCC N74F1763A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 

REO DRAM Request Input 1.0/1.0 20 µA/0.6 mA 

CP Clock Input 1.0/1.0 20 AI0.6 mA 

PAGE Page Mode Select Input 1.0/1.0 20 AI0.6 mA 

PRECHRG RAS Precharge Select Input 1.0/1.0 20 AI0.6 mA 

HLDROW Row Hold Select Input 1.0/1.0 20 A/0.6 mA 

DTACK Data Transfer Ack. Output 50/80 35 mA/60 mA 

GNT Access Grant Output 50/80 35 mA/60 mA 

RCP Refresh Clock Input 1.0/1.0 20 AI0.6 mA 

RA0-9 Row Address Inputs 1.0/1.0 20 AI0.6 mA 

CA0-9 Column Address Inputs 1.0/1.0 20 AI0.6 mA 

ALE Address Latch Enable Input 1.0/1.0 20 AI0.6 mA 

RAS Row Address Strobe Output NIA* 35 mAl60 mA 
I-· 

CAS Column Address Strobe Output NIA* 35 mAl60 mA 

MA0-9 DRAM Address Outputs NIA* 35 mAl60 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. 
• FAST Unit Loads do not correspond to DRAM Input Loads. See Functional Description for 
details. 

853-1406-98150 
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Intelligent DRAM Controller (IDC) 

BLOCK DIAGRAM 

PAGE-----!~--'------<'-----. 

CP-----1~ 

PRECHRG-----491 

HLDROW -----I~ 

DTACK 4-----1 

RAS, CAS, MUX, DTACK 

TIMING 

RCP BURST REFRESH MONITOR 

REFRESH ADDRESS COUNTE 

Product Specification 

FAST 7 4F1763 

RA0-9 _._ ROW ADDRESS LATCl------~I 
MULTIPLEXER.,__ ...... ~ MAo-g 

CA0-9 

m 

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 

GNT 48 lirn 

HLDROW 47 PAG'E 
PRECHRG 46 CP 

~ ~ 
~ a: I- 0 ,~ 0.. 
a: g z jw ci: o.. o ~ 
O..:CC!)CI:O..(.)a:a: 

'RAs 4S RCP 

CAs 44 RAO 

DTACK 43 CAO MAO 39 CAO 

MAO 42 RA1 MA1 38 RA1 
MA1 41 CA1 MA2 37 CA1 
MA2 40 RA2 

MA3 10 39 CA2 
MA3 36 RA2 

GND 11 38 vcc GND 35 CA2 

GND 12 37 VCC GND 34 vcc 
GND 13 36 vcc MM 33 RA3 
GND 14 3S RA3 

MA5 32 CA3 
MA4 15' 34 CA3 

MAS 16 33 RA4 
MA6 31 RM 

MAS 17 32 CA4 MA7 30 CM 

MA7 1B 31 RAS MAS 29 RA5 

MAB 19 30 CAS 19 20 21 22 23 24 25 26 27 28 

MA9 20 29 RA6 

ill 21 28 CA6 

CA9 22 27 RA7 
~ 1~ ~ ~ ~ 

co I'- I'-

~ ~ I() ci: ci: ci: ci: ::E ci: (.) a: (.) a: (.) a: (.) 

RA9 23 26 CA7 

CAB 24 25 RAB 

November 17, 1989 
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Intelligent DRAM Controller (IDC) FAST 74F1763 

PIN DESCRIPTION 

PINS 
SYMBOL TYPE NAME AND FUNCTION 

DIP PLCC 

REQ 48 44 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. 

GNT 1 1 Input 
Active High Grant output. When High indicates that a DRAM access (inactive 
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. 

PRECHRG 3 3 Input 
RAS Precharge input. A Low will program the IDC to guarantee a minimum of 4 
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. 

RCP 45 41 Input 
Refresh Clock input. Divided internally by 64 to produce an internal Refresh 
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, 

RA0-9 
40,35, 36, 33, 

Row Address inputs. 33,31, 31, 29, Inputs 
29,27, 27, 25, 
25,23 23, 21 

43,41, 39, 37, 
Column Address inputs. Propagated to the MA0-9 outputs 1 CP clock cycle after 39,34, 35, 32, 

CA0-9 32,30, 30, 28, Inputs RAS is asserted, if HLDROW=O 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 

RAS 4 4 Output 
refresh cycle regardless of the PAGE input. Also asserted for four clock cycles 
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. 

5 5 
Active Low Column Address Strobe. Always asserted 1.5 CP clock cycles after the 

CAS Output assertion of RAS. Negated upon negation of REO. HLDROW input pin does not 
affect RAS to CAS timing. 

MA0-9 7-10, 7-10, Output 
DRAM multiplexed address outputs. Row and column addresses asserted on 

15-20 13-18 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 & CA0-9 inputs. 

Vee 36-38 34 +5 V ± 10% Supply voltage. 

GND 11-14 11, 12 Ground 
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Intelligent DRAM Controller (IDC) 

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. For a memory 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 (CA0-9) 
address inputs are latched when ALE 
input is High. When ALE is Low the input 
addresses propagate directly to the out­
puts. When GNT and RAS are asserted 
, after a REQ has been sampled the RA0-
9 address inputs will have already propa­
gated to the MA0-9 outputs for the row 
address. One or one-half CP clock 
cycles later (depending on the state of 
the HLDROW input) the column address 
(CA0-9) inputs are propagated to the 

November 17, 1989 

MA0-9 outputs. CAS is always asserted 
one and one-half CP clock cycles after 
RAS is asserted. If the PAGE input is 
High, RAS will be negated approximately 
four CP clock cycles after its initial asser­
tion. At this time the DTACK output be­
comes valid indicating the completion of a 
memory access cycle. The IDC will main­
tain the state of all its outputs untill the 
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
quest or a refresh cycleforfourorthree full 
CP clock cycles from the previous nega­
tion of RAS, depending on the state of the 
PRECHRG input. If the PRECHRG input 
is Low, RAS remains High for at least 4 CP 
clock cycles. If the PRECHRG input is 
High RAS remains High for at least 3 CP 
clock cycles. 

Refresh timing: 
The refresh address counter wakes-up in 
an all 1 's state and is an up counter. The 
refresh clock (RCP) is internally divided 
down by 64 to produce an internal refresh 
request. This refresh request is recog­
nized either immediately or at the end of a 
running memory access cycle. Due to the 
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possibility that page mode access cycles 
may be lengthy, the controller keeps track 
of how many refresh requests have been 
missed by logging them internally (up to 
128) and servicing any pending refresh 
requests at the 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 propagate to the MA

0
- MA ad­

dress outputs and provide a new coPumn 
address. This is only useful if the ALE 
input is Low, enabling the user to change 
addresses. This mode can be used with 
DRAMs that support page or nibble mode 
addressing. 

Output driving characteristics: 
Considering the transmission line charac­
teristic of the DRAM arrays, the outputs of 
the IDC have been designed to provide in­
cident-edge switching (in Dual-lnline­
Packaged memory arrays), needed in 
high performance systems. For more in­
formation on the driving characteristics, 
please refer to Signetics application note 
number AN218. The driving characteris­
tics of the 7 4F1763 are the same as those 
of the 74F765 shown in the application 
note. 
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Intelligent DRAM Controller (IDC) FAST 7 4F1763 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 120 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATION CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current 
. 

-18 mA 

1oH High-level output current1 -15 mA 

1oL Low-level output current1 24 mA 

TA Operating free-air temperature range 0 70 oc 

NOTE: 
1. Transient currents will exceed these values in actual operation. 
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Intelligent DRAM Controller (IDC) FAST74F1763 

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

SYMBOL PARAMETER TEST CONDITIONS 1 

Min 

LIMITS 

Ty? Max 
UNIT 

Vee= MIN, ±10%Vcc 2.5 v 
voo High-level output voltage V1L =MAX, 

IOH = -15mA 
±5%Vcc 2.7 3.4 v 

V1H =MIN 10 H2 
3 

= -35mA ±5%Vcc 2.4 v 
Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL Low-level output voltage VIL= MAX, 
IOL = 24mA 

±5%Vcc 0.35 0.50 v 
V1H =MIN 10L2 

4 = 60mA ±5%Vcc 0.45 0.80 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 
1, Input current at maximum input voltage V cc =0.0V, V 1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, v, = 2.7V 20 µA 

Ill Low-level input current Vee= MAX, v, = 0.5V -0.6 mA 

1os Output current5 
V CC = MAX, Vo= 2.25V -100 -225 mA 

1cc Supply current (total) Vee= MAX 220 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
type. 
2. All typical values are at V cc = 5V, T,. = 25°C. 
3. l0 H2 is transient current necessary to guarantee a Low to High transition in a 70n transmission line. 
4. l0 L2 is transient current necessary to guarantee a High to Low transition in a 70n transmission line. 
5. Not more than one output should be shorted at a time. For testing 1

05 
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, 105 tests should be performed last. 
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Intelligent DRAM Controller (IDC) FAST 7 4F1763 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=25°C TA=0°Cto +70°C 

NO PARAMETER TEST CONDITIONS 
Vcc=+5.0V t.10% V0c=+5.0V ± 10% UNIT 

CL=300pF CL=300pF 

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 REO(.!.) to CP(i) 4 2 4 ns 

8 REQ High hold time after CP(i) (Note 1) 0 0 ns 

9 REQ High pulse width (Note 2) 1/2tcp+5 1/2tcp+5 1/2tcp+5 1/2tcp+5 1/2tcp+5 ns 

10 Propagation delay CP(i) to GNT High 8.5 11 13.5 8.5 15.5 ns 

11 Propagation delay REO(i) to 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(i) 

14 ALE(i) 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 7.5 11 4 14 ns 
Low to MA0-9 (Note 3) 

16 Propagation delay ALE(.!. ) to MA0-9 5.5 8.5 13 5.5 15 ns 

17 Propagation delay CP(i) to RAS(.!.) 8.5 10.5 12.5 8.5 14 ns 

18 RAS(.!.) to MA0-9 (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 MA0-9 (column address) skew HLDROW = 0 1tcp-2 1tcp+2 1tcp+5.5 1tcp-2.5 1tcp+7 ns 

20 RAS(.!.) to RAS(i) skew PAGE= 1 4tcp+1.5 4tcp+3.5 4tcp+6 4tcp+1 4tcp+6.5 ns 

21 Propagation delay CP(i) to RAS(i) 12 14 16.5 12 18.5 ns 

22 Propagation delay REO(i) to RAS(i) 14.5 17.5 20 14 24 ns 
(Note 4) 

23 Propagation delay CP( .!. ) to CAS(.!.) 6 8 10 6 11 ns 

24 Propagation delay PAGE(i) to RAS(i) 
(Note4) 

10 12.5 15 10 17 ns 

25 RAS(.!.) to CAS(.!.) skew 1.5tcp-4.5 1.5tcp-2.5 1.5tcp-o.5 1.5tcp-5.5 1.5tcp ns 

26 Propagation delay REO(i) to CAS(i) 10 12 15 10 17 ns 

27 MA0-9 (column address) to CAS(.!.) skew 1tcp-8 1tcp-4 1tcp-0.5 1tcp-9 1tcp-0.5 ns 
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Intelligent DRAM Controller (IDC) FAST 7 4F1763 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA=25°C TA =D°C to + 70°C 

NO PARAMETER 
V =+5.0V + 10% V

00
=+5.0V ± 10% 

TEST CONDITIONS 
cc - . 

CL=300pF CL=300pF UNIT 
RL=70.Q RL=70.n 

Min l}tp_ Max Min Max 

28 MA0-9 (column address) to CAS(J,) skew HLDROW = 0 1/2tcp-8 1/2tcp-4 1/2tcp-O.!: 1/2tcp-9 1/2tcp-0.5 ns 

29 Set-up time PAGE(J,) to CP(i) 2 2 ns 

30 Propagation delay REQ(J,) to DTACK(i) 6 8 11.5 6 12 ns 

31 Propagation delay CP(i) to DTACK (J,) 7.5 9.5 12 7.5 13 ns 

32 Propagation delay REO(i) to DTACK(3-
state) 

9 12 13 9 15.5 ns 

33 MA0-9 (refresh address) to. RAS(J,) skew 1/2tcp-5 1/2tcp-6.5 ns 

34 RAS(J,) to MA0-9 (refresh addres) skew 1tcp-2 1tcp-2.5 ns 

35 RAS(i) to RAS(J,) skew (precharge) PRECHRG = 0 4tcp-6 4tcp-3.5 4tcp-1.5 4tcp-6.5 4tcp-6.5 ns 

36 RAS(i) to RAS(J,) skew (precharge) PRECHRG = 1 3tcp-6 3tcp-3.5 3tcp-1.5 3tcp+1 3tcp-6.5 ns 

Note1: REQ High hold means that, if REQ is High at the rising clock edge, it is guaranteed that the REQ input was not samples as Low. 
Note2: A 50% duty cycle clock is recommended. If the duty cycle of the clock is not 50%, REQ should be held high for enough time such 
that a falling CP clock edge samples REQ as High. This is to ensure that refresh cycles don't get locked-up. 
Note3: When ALE is Low, the address input latches are in the transparant mode and therefore any changes in the address in~ will be 
propagated to the MA0-9 outputs. Figure 2 illustrates RA0-9 inputs propagating to the MA0-9 outputs, but later in the cycle, if ALE is still Low 
when the CA0-9 inputs are m~lexed to the MA0-9 outputs the CA0-9 inputs will be in the transparant mode. __ __ 
Note4: If PAGE is High and REQ is Low, RAS is automatically negated after approximatel:i 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 of the state of PAGE 
input. 
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Intelligent DRAM Controller (IDC) FAST 74F1763 

TIMING DIAGRAMS 

CP 

RCP 

Figure 1: Clock cycle Timing 

10 

29 

-~~~---3oe~~~~~~~-31{-oT ACK 3-State y-- 32 ~ 
'-------~~ 

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 CA0-
9 inputs should remain valid until column address hold time is met 
Note 6: MA0-9 outputs will contain the present row address on the RAO-RA9 inputs or the last row address latched into the device. 
Note 7: PAGE input may be asserted anytime before this rising clock edge inorder to hold RAS Low. 
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TIMING DIAGRAM 

CP 

GNT 

RA0-9 

CA0-9 

MA0-9 

CAS 

NOTE11 

PRECHOO.Q 

• 

t 
PRECH00·1 
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NEXT REFRESH ADDRESS 

20 

J 
20 

J 
t t 

PRECH00.1 PRECHOO.Q 

Figure 3: Refresh cycle timing following a memory access cycle 

Note 8: REQ input is a don't care during a memory refresh cycle. If REQ is asserted during a refresh cycle, it will be recognized at the first 
rising CP clock edge, following the refresh cycle and it's associated RAS precharge time (see Figure 4). 
Note 9: RA0-9 & CA0-9 address inputs may be latched at anytime during a memory refresh cycle. However, a memory access cycle will 
not begin until after the completion of the refresh cycle. 
Note 10: RA0-9 & CA0-9 if in the transparant mode do not propagate to the MA0-9 outputs during a refresh cycle. 
Note 11: MA0-9 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 7 4F1763 

TIMING DIAGRAM 

cp_{\_/\ 

GNT 

ALE 

MA0-9 

PRECHRG .. O PRE.CHRG-1 

·~~~~~·~~~~~~~~~~~~1--~~~-t-~--1--r-~~~ ~~---j-~~~--jf---to1,-~~--r-+~+-~ 
RAS 

CAS 

29 

31J·~---3~2 r-L ~ 
3-S1ata 

DTACK 

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: MA0-9 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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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). 
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FEATURES 
• Allows two microprocessors to 

access tho samo bank of dynamic 
RAM 

• Performs arbitration, signal timing; 
address multlptexlng and refresh 

• 10 address output pins allow direct 
control of up to 1Mblt dynamic 
RAMs 

• External address multlplexlng 
enables control of 4Mbit (or greater) 
dynamic RAMs 

• Separate refresh clock allows 
adjustable refresh timing 

• 74F1764/F1764-1 have on-chip 20-bit 
address Input latch 

• Allows control of dynamic RAMS 
with row access times down to 40ns 

• 74F1764/F1765 output drivers 
designed for Incident wavo switch­
ing 

• 74F1764-1/F1765·1 output drivers 
designed for first reflected wave 
switching 

OE$CRIPTION 
The 74F1764/1765 DRAM Dual-ported 
Controller is a high speed synchronous 
dual-port arbiter and timing generator that 
allows two microprocessors, microcon­
trollers, or any other memory accessing 
device to share the same block of DRAM. 
The device performs arbitration, signal 
timing, address multiplexing, and refresh 
address generation, replacing up to 25 
discrete devices. 

74F1764 vs 74F1765 

The 7 4F1764 though functionally and pin to 
pin compatible with the 74F1765 differs 
from the later in that it has an on-chip 
address input latch. This is useful in sys­
tems that have unlatched or multiplexed 

FAST 74Fl 764/1765 
74F1764-1I17 65-1 

I Megabit DRAM Dual-Ported 
Controller 
Product Specification 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F1764/1765 150MHz 150mA 

74fi1764-1/1765-1 150MHz 125mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

48-Pin Plastic DIP N74F1764N, N74F1765N, N74F1764-1N, N74F1765-1N 

44-Pin PLCC N74F1764A, N74F1765A, N74F1764-1A, N74F1765-1A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

RA0 - RA9 
Row address inputs 1.0/1.0 20µAI0.6mA 

CA0 - CA9 
Column address inputs 1.0/1.0 20µAI0.6mA 

REQ
1

, R"E0
2 

Memory access request inputs 1.0/1.0 20µA/0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

RCP Refresh dock input 1.0/1.0 20µAI0.6mA 

'F1764/1765 750/40 15.0mA/24mA 
SEL

1
, SEL

2 
Select outputs 

'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F1764/1765 750/40 15.0mA/24mA 
MA

0
- MA9 

Memory address outputs 
'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F176411765 750/40 15.0mA/24mA 
GNT Grant output 

'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F1764/1765 750/40 15.0mA/24mA 
RA'S Row address strobe output 

'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F1764/1765 750/40 15.0mA/24mA 
WG Write gate output 

'F1764-1/1765-1 1000/13.3 20.0mA/8mA 

'F176411765 Column address 750/40 15.0mA/24mA 
'CASEN 

'F1764-1/1765·1 strobe enable output 1000/13.3 20.0mA/BmA 

'F 176411765 Data transfer acknowledge 750/40 15.0mA/24mA 
DTACK 

output 'F 1764-111765-1 1000/13.3 20.0mA/8mA 

address and data bus. NOTE: 
1.0ne ( 1 .0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state 
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l Megabit DRAM Dual-Ported Controllers FAST 74Fl764, 74Fl765, 
74Fl764-l, 74Fl765-l 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 UNIT 

Min Typ2 Max 

Vee= MIN, 
±10%Vcc 2.5 v 

VOH IOH=-15mA 74F1764 
V1L =MAX, ±5%Vcc 2.7 v 

74F1765 

VOH2 
3 

High-level output voltage V1H =MIN 10 H2 
3 
=-35mA ±5%Vcc 2.4 v 

74F1764-1 
Vee= MIN, ±10%Vcc 2.4 2.7 v 

VOH 74F1765-1 
VIL= MAX, 10 H=-20mA 

±5%Vcc 2.6 3.0 v V1H =MIN 

---, 
Vee= MIN, ±10%Vcc 0.35 0.50 v 

VOL I 74F1764 
V1L =MAX, 

10 L=24mA 
±5%Vcc 0.35 0.50 v 

74F1765 

VOL2
3 l VIH =MIN 

loL24=60mA ±5%Vcc 0.45 0.80 v 1! Low-level output voltage 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL I IOL=8mA 

~ 
74F1764-1 VIL= MAX, ±5%Vcc 0.30 0.50 v 

v 3 
74F1765-1 V1H =MIN 

10 L2
3
=75mA J ±5%Vcc 2.1 2.5 v 

-~ 
VIK Input clamp voltage Vee= MIN, 1, = llK -0.73 -1.2 v 

1, Input current at maximum input voltage V CC =0.0V, V1 = 7.0V 100 µA 

llH High-level input current Vee =MAX, vi= 2.7V 20 µA 

11L Low-level input current Vee =MAX, v, = 0.5V -0.6 mA 

74F1764 
Vee =MAX -100 -225 mA 

Short-circuit 74F1765 
1os output current5 

74F1764-1 
74F1765-1 Vee =MAX -60 100 -150 mA 

1ccH 74F1764 150 200 mA 

1ccL 
74F1765 165 210 mA 

1cc Supply current 
1ccH 

Vee =MAX 
120 165 mA (total) 74F1764-1 

1ccL 
74F1765-1 125 170 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 Vee= SV, TA= 25°C. 
3. Refer to Appendix A. 
4. Refer to Appendix A. 
5. Not more than one output should be shorted at a time. For testing las· 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, las tests should be performed last. 
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FEATURES 
• Allows burst-mode access for 

uystems using Nibble/Page/Static 
column mode DRAMs 

• Complete control of DRAM access, 
acknowledge, refresh and address 
multiplexing functions 

• True RAS Interleaving for minimum 
refresh and RAS precharge over­
head 

• Asynchronous arbitration to speed 
up accesses 

• Selectable Precharge and Acknowl-
odge times 

• Selectable Row address hold times 
• Supports CAS before RAS refresh 
• Allows control of dynamic RAMs 

with row access times down to 30ns 
• Output drivers designed for Incident 

wave switching 

DESCRIPTION 
The Signetics Burst Mode DRAM Control­
ler (BMDC) is a high performance memory 
timing generator designed to support Page, 
Nibble or Static Column modes of operation 
in addition to the normal DRAM access 
cycles. It performs memory access/refresh 
arbitration, refresh and memory access 
timing, RAS interleaving, CAS byte decod­
ing and controls up to four banks of DRAM. 

FAST 74Fl 766 
Burst Mode DRAM 
Controller (BMDC) 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(TOTAL) 

74F1766 150MHz 200mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V~ = 5V±10%; TA= O"C to + 70"C 

48-Pin Plastic DIP N74F1766N 

44-Pin PLCC N74F1766A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Co/Ao. c11A1. 

c 21S1z0.c31S1z1• 
GAS Enable inputs 1.0/1.0 20µAI0.6mA 

PRECHRG AAS Precharge Select Input 1.0/1.0 20µA!0.6mA 

R"EO Memory access request input 1.0/1.0 20µAI0.6mA 

CP Clock input 1.0/1.0 20µA/0.6mA 

RCP Refresh clock input 1.0/1.0 20µA/0.6mA 

Bo· B1 Bank select inputs 1.0/1.0 20µA/0.6mA 

MR Reset input 1.0/1.0 20µA/0.6mA 

BREO Burst request input 1.0/1.0 20µAI0.6mA 

AC KS EL Acknowledge select input 1.0/1.0 20µA/0.6mA 

HLDROW Row address hold select input 1.0/1.0 20µAI0.6mA 

PAGE Page mode select input 1.0/1.0 20µAI0.6mA 

CMODE GAS mode select input 1.0/1.0 20µA/0.6mA 

CWIDTH GAS width select input 1.0/1.0 20µA/0.6mA 

ACK Acknowledge output 750/40 3.0mA/24mA 

MUX Address Multiplexer output 150/40 15.QmA/24mA 

JV\SQ-3 Row address strobe outputs 750/40 15.0mA/24mA 

CA800.33 Column address strobe outputs 750/40 15.0mA/24mA 

The BMDC generates DRAM timing and 
thus requires a companion address multi­
plexer like the 74F1762 Memory Address 
Multiplexer for row and column address 
generation. This provides the flexibility of 
using the controller with any size of DRAM 
array by simply using an appropriate ad-

d~ess multiplexer. Fo~ example when use? ~.~:(1.0) FAST unit Load is defined as: 20µA in the High state and 0.6mA in the Low state 
with the 74F1762, it can control 4Mbit 
DRAMs. 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

DIP PIN CONFIGURATION PLCC PIN CONFIGURATION 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

PIN DESCRIPTION 

SYMBOL PINS 
TYPE NAME AND FUNCTION 

DIP PLCC 

CP 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 Ref re sh Requst. 

PREO-f RG 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. 

Bo,B1 3,4 3,4 Input RAS Bank Select inputs.See Table1 for decoding information. 

BREO 19 17 Input Active Low Burst ~uest input. H active during an access cycle, the controller auto-
matically toggles A~utputs for burst access. The duration of the CASx outputs 
are controlled by the IDTH and PAGE inputs. 

ACKSEL 21 19 Input Acknowledge timing Select input. A Low will program the Controller to assert ACK 
output 2 CP clock cycles after CAS~sserted. When High ACK output will be 
asserted at the time of assertion of ASX. 

HLDROW 20 18 Input Row Address Hold inP-ut. A Low will program the Controller to assert MUX output 112 
CP clock cycles after R~is asserted. When High MUX output will be asserted at 
the time of assertion of RA x· 

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 i~ When Low CAS~outputs are enabled directly by the C0-3 
jn~uts. Whef Hjgh CASx outputs are ena led by decoding the A0-1 and SIZ0-1 m uts (see ab 2). 

Co/Ao 5 5 Input CASxo enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 

C/A1 6 6 Input CASx1 enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 

C!SIZO 7 7 Input CASX2 enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 

C3/SIZ1 8 8 Input CASx3 enable input. As selected by the CMODE input. "X" indicates Banks 0-3. 

RAS0-3 
48,43, 44,39, 

Output Active Low Row Address Strobe outputs. Asserted as dictated by the B0-1 inputs. 
33,28 31,26 (see Table 1 for decoding information) 

CWIDTH 17 15 Input CASf pulse Width select input. Tlili...input selects the initial CAS~ pulse width in the 
burs mode. When Low the initial CAS~ulse is selected equal 3 CP clock cycles 
and when High it's selected equal to 2 P 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. 

CASoo-33 
47-44, 43-40, Output Active Low Column Address Strobe outputs. Asserted when enabled by the CASx 

42-39, 38-35, 
enable inputs (Table 2) and RASx bank circuitry. 

32-29, 30-27, 

27-24 25-22 

PAGE 18 16 Input PAGE mode select input. Controls CASfupulse width after the initial CAS~ pulse in 
the burst mode. When this input is Low e CAS pulse is selected equal o 2 CP 
cycles and when High it's selected equal to 1 cf:l'cycle. This is ignored in the non-
burst mode. 

MR 1 1 Input ~ow Master Reset input. The first Low to High transition on the CP clock after 
RESET is Low will reset the controller. After reset, ~he 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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Burst Mode DRAM Controller (BMDC) 

ARCHITECTURE 
The 7 4F1766 Burst Mode DRAM control­
ler is a synchronous device, with all signal 
generation being a function of the input 
clock (CP). 

The 'F1766 Block Diagram (Figure 1) 
shows the overall architecture of the 
device. The refresh generator uses CAS 
before RAS refresh and produces refresh 
requests based upon the frequency of the 
refresh clock (RCP). A memory refresh 
request is generated for all four banks 
every 64 cycles of the RCP clock. This 
request is arbitrated individually for all 
banks with It's corresponding memory ac­
cess request made through the 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 

BLOCK DIAGRAM 
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precharge time. 
Every one of the four banks have individ­
ual refresh monitors to keep track of any 
missed refreshes during a long page 
mode access. A total of 127 missed re­
freshes can be stored by each bank. After 
the page mode access cycle the control­
ler will burst refresh that bank until all 
missed refreshes have been performed. 
In order to limit the number of outputs 
switching at the same time the refresh 
generator will stagger the refresh cycles 
to individual banks, starting from Banko. 
The bank select inputs (BO-l) select which 
RASx output will be~1ed during the 
access cycle. Each RASx output has it's 
own arbiter and timing generator to allow 
true RAS interleaving between access 
cycles and refresh ~s. This also en­
ables transparant RAS prec~e be­
tween access cycles. The RAS pre­
charge time can be selected by the 
PRECHRG input to be equal to either 3 or 

~ RAS ARBITER ~ GENERATOR ~ 
~ 

] 

.+- RAS ARBITER f-- GENERATOR ~ 
I-+-

I 

.+- RAS 
ARBITER ~ GENERATOR ~ 

I-+-
J 

1--1--
RAS 

ARBITER 1-- GENERATOR .... 
~ 

__._ 

TIMING 
GENERATOR . MUX 

• c 

CAS 
... c 

GENERATOR ... c 
_.., c 
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4 CP clock cycles. . 
The timing generator allows burst C2!..DQ.Q: 
burst accesses selected by the BREQ 
input. If BREQ input is asserted during a 
memory access cycle the controller will 
automatically toggle CASx outputs for 
burst accesses. The duration of the first 
CAS pulse is determined by the 
CWllnH inp~nd by the PAGE input for 
subsequent CASx pulses. This is particu­
larly useful when block moves are made 
into and out of memory for cache trans­
fers. The CASx outpu~ may be gated by 
the byte select inputs (C0-3) or by a decod­
ing function generated oy the A.DIA/~ 
SIZ

1 
using the CMODE input. t:acn ~ 

output has an associated set of CAS 
outputs for that bank, for example RAS

0 
uses CAS

00
_03 outputs. This allows simul­

taneous refresh of RAS banks while 
another bank is being accessed by the 
processor. 
The ACKSEL in~llows the assertion of 
Acknowledge (ACK) output to be either 
when CASx is a~ed 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 RASx is asserted or 
one-half CP clock cycle after that. 

FUNCTIONAL DESCRIPTION 
Most DRAMs require that RAS and GAS 
inputs be toggled a number of times be­
fore the DRAM may be used. The BMDC 
has an initialization feature which allows 
the automatic excersizing of the DRAMs. 
This is done by resetting the device, 
which forces the refresh counter to be 
offset by ten, thus forcing ten refresh 
cycles before allowing any memory ac­
cess cycles. The REQ input is sampled on 
the rising edge of the CP clock. If no 
refresh request is being serviced, one of 
the 'RASX outputs (depending on the B 1 
inputs) will be asserted immediate'fv. 
Depending on the state of the HLDROW 
input, the MUX output will be driven High 
either at the assertion of RAS~ or one­
half CP cycle after that. One {;P ~e 
after the assertion of RASx, the CASx 
outputs enabled either by the Co-3 inputs 
or the decoded function of A,.7A/SIZ I 
SIZ (as selected by the CMO'bE inpJf) 
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 l~es0fter this time. 
The E input is sampled when the 
CAS outputs are initially asserted, and 
this~etermines what will take place on the 
~A'Eatputs after their initial assertion . 
If is High, the 'RAS , MUX and 
CASx outputs will remain in Their present 
state until the negation of REQ, at which 
time all~e signals are negated. Nega­
tion of REC is asynchronous to the CP 
clock cycle and therefore is not sampled 
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by the clock..:..!f..!be BREO is Low at the as­
sertion of CASx, the RAS and MUX 
outRuts will stay in their exis(ing state but 
the CASx outputs after staying Low for 2 
CP cycles will alternately be negated and 
asserted for one CP clock cycle if 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, 
at which time th.a RASx, MUX, CASx and 
ACK outputs will be negated. 

As mentioned before, the controller...9.!§!­
antees a RAS precharge on all the RASx 
outputs to be either 3 or 4 CP clock cycles 
as selected by the PRECHRG input. This 
precharge function is independent 
among the RASx outputs, which means 
that, by connecting the appropriate low­
order address lines from the processor to 
the B0-

1 
inputs, seque~tial a~esses, a 

common occurance with microproces­
sors, will result in no precharge overhead. 

The refresh function is also independent 

Bo B, RASO RAS 1 RAS
2 

RAS3 

0 0 0 1 1 1 
0 1 1 0 1 1 
1 0 0 1 0 1 
1 1 0 1 1 0 

TABLE 1: BANK SELECT DECODE 

CMODE OPERATION 

1 
1 LONGWORD 
1 
1 

1 
1 BYTE 
1 
1 

1 
1 WORD 
1 
1 

1 
1 THREE BYTES 
1 
1 

between the RASx outputs, which means 
that three RASx o.!:!!E,!!ts can be pe~orm­
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 
Considering the transmission line charac­
teristics of the DRAM arrays, the outputs 
of the DRAM controller have been de­
signed to provide incident-edge switching 
(in Dual-lnline-Packaged memory ar 
rays), needed in high performance sys-

tems. For more information on the driving 
characteristics, please refer to Signetics 
application note number AN21 B. 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 

C/SIZ, C/SIZO C/A1 CJA0 CASX3 CASX2 

0 0 0 0 0 0 
0 0 0 1 0 0 
0 0 1 0 0 0 
0 0 1 1 0 1 

0 1 0 0 1 1 
0 1 0 1 1 1 
0 1 1 0 1 0 
0 1 1 1 0 1 

1 0 0 0 1 1 
1 0 0 1 1 0 
1 0 1 0 0 0 
1 0 1 1 0 1 

1 1 0 0 1 0 
1 1 0 1 0 0 
1 1 1 0 0 0 
1 1 1 1 0 1 

TABLE 2: BYTE SELECT DECODE 
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CP input is toggled from Low to High all 
internal flip-flops are brought into a known 
state, and the devic~oes into the test 
mode from the time MR is deasserted till 
the time the first Low to High transition 
occurs on the CP clock. During the test 
mode, bank refresh counters (that keep 
track of missed refreshes) are clocked by 
a High to Low transition on the C0-

3 
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 
inpu~nd are gated on to RASx o~uts by 
the C inputs. So whenever C. 

3 
are 

Low, ~ outputs are disabled ~pulled 
High). If the contents of the main refresh 
counter and the individual bank counters 
are equal, the corresponding RAS output 
will be 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. 

CASX1 CASxo 

0 0 
0 1 
1 1 
1 1 

1 0 
0 1 
1 1 
1 1 

0 0 
0 1 
1 1 
1 1 

0 0 
0 1 
1 1 
1 1 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
. ViN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to oUtput in Low output state 500 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.5 5.0 5.5 v 
V..c High-level input voltage 2.0 v 
VL Low-level input voltage 0.8 v 

~ Input clamp current -18 mA 

All pins except ACK -15 mA 
IOH High-level output current 

ACK output -3 mA 

1oL Low-level output current 24 mA 

TA Operating free-air temperature range 0 70 oc 

200-6 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee= MIN, 
±10%Vee 2.5 3.2 v 

VOi-i All pins 100=-15mA 
except ACK VIL= MAX, ±5%Vcc 2.7 3.4 v 

VOl-!2 
3 

High-level output voltage V1H =MIN IOl-!2 3=-35mA ±5%Vee 2.4 v 
Vee= MIN, ±10%Vee 2.4 v 

VOi-i ACK VIL= MAX, loo= MAX 
V1H =MIN ±5%Vee 2.7 3.3 v 

Vee= MIN, ±10%Vee 0.35 0.50 v 
VOL 

All pins V1L =MAX, 
IOL =24mA 

±5%Vcc 0.35 0.50 v 
VOL2 

3 except ACK V1H =MIN IOL2 S-=60mA ±5%Vcc 0.45 0.80 v 
Low-level output voltage 

Vee= MIN, ±10"/oVCC 0.35 0.50 v 
VOL ACK V1L =MAX, loL=MAX 

V1H =MIN ±5%Vcc 0.35 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 
1, Input current at maximum input voltage Vee =O.OV, V1 = 7.0V 100 µA 

llH High-level input current Vee =MAX, V1=2.7V 20 µA 

llL Low-level input current V cc =MAX, V1 = 0.5V -0.6 mA 

1ozH 
Off-state output current, 

Vee =MAX, V
0 

= 2.7V 50 µA 
High level voltage applied 

1ozL Off-state output current, Vee =MAX, Vo= 0.5V -50 µA 
Low level voltim_e aoolied 

4 Short-circuit Vee =MAX 

f 
All pins except ACK -100 -225 mA 

1os output current ACK output -00 -150 mA 

1cc 
Supply current ~ Vee =MAX 

185 240 mA 

(total) 
200 260 mA L 

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 Vee z SV, TA= 2s•c. 
3. r0 H 2 & r0L 2 are transient aments necessary to guarantee a Low to High & a High to Low transition in a 30 OHM transmission line respectively. Refer to Application 

note number AN218 for further explanation. 
4. Not more than one output should be shorted at a time. For testing 105 , the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more acrurately 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, 'as tests should be performed last. 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

T"·25°C T" -D"C to + 70°C 

NO PARAMETER TEST CONDITIONS 
Vcc•+5.0V ±.10% V cc•+5.0V ± 10% UNIT 

CL·300pF CL·300pF 
RL .. 70.n Rt=ron 

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 

6 RCP clock high time 10 10 ns 

7 Setup time REO(.!.) to CP(t) 2.5 4 ns 

8 Setup time 8
0

, 8
1 

to CP(i) 3 4 ns 

9 Setup time BREQ to CP(t) 3 4 ns 

10 Propagation delay CP(t) to RAS(!) 3 7.5 9.5 3 10 ns 

11 Propagation delay REO(t) to AAS(t) 4 9 12 3 13 ns 

12 Propagation delay CP(t) to MUX(i) HLDROW = 1 3 8 10 3 11 ns 

13 Propagation delay CP(.!.) to MUX(t) HLDROW = 0 2 5.5 7.5 2 8.5 ns 

14 Propagation delay REO(i) to MUX(!) 4 8.5 10.5 4 11.5 ns 

15 Propagation delay CP(i) to CAS(!) 3 8.5 11.5 3 12 ns 

16 Propagation delay REO(t) to CAS(t) 4 9.5 12 4 14 ns 

17 Propagation delay CP(i) to CAS(t) BREQ =0 3 8 10 3 11 ns 

18 Propagation delay CP(t) to CAS(!) BREQ = o 3 9 11 3 12 ns 

19 Propagation delay REO(.!.) to ACK(3- 2 5 7 2 8 ns 
state to High) 

20 Propagation delay CP(i) to ACK(!) ACKSEL = 1 3 7.5 9.5 3 10 ns 

21 Propagation delay CP(t) to ACK(!) ACKSEL = 0 3 7.5 9.5 3 10 ns 

22 Propagation delay REO(i) to ACK( Low 
to 3- state) 

2 5 7 2 7.5 ns 

23 Propagation delay CP(t) to CAS(!) • REFRESH CYCLE 4 9.5 12 4 13 ns 

24 Propagation delay CP(t) to AAS(!)• REFRESH CYCLE 3 7.5 9.5 3 10 ns 

25 Propagation delay CP(t) to CAS(t) • REFRESH CYCLE 4 9.5 12 4 14 ns 

26 Propagation delay CP(t) to RAS(t) • REFRESH CYCLE 4 9 11 3 13 ns 

27 Propagation delay AAS(!) to CAS(!) 1tcp-1 1tcp+1 1tcp+2.5 1tcp-1 1tcp+3 ns 

•The same parameters will hold for a refresh cycle dunng AAS1, AAS
2 

and AAS3 access cycles. 

June 04, 1990 
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Burst Mode DRAM Controller (BMDC) FAST 74Fl766 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 
T,.-2s0c T,. -ooc to+ 70°C 

NO PARAMETER TEST CONDITIONS 
Vcc•+5.0V t.10% V cc•+5.0V ± 10% UNIT 

CL"'300pF CLa30QpF 
RL-7on RL ==.700 

Min Typ Max Min Max 

28 Propagation delay AAS(.1.) to MUX(i) HLDROW= 1 -1 0.5 2 -1.5 2.5 ns 

29 Propagation delay AAS(.1.) to MUX(i) HLDROW= 0 1/2tcp-3.5 1/2tcp-1.5 1/2tcp 1/2tcp-1.5 ~/2tcp+2.E ns 

30 Propagation delay MUX(i) to CAS(.1.) HLDROW= 1 1tcp-1.5 1tcp+0.5 1tcp+2 1tcp-2.5 1tcp+2.5 ns 

31 Propagation delay MUX(i) to CAS(J.) ·HLDROW= 0 1/2tcp+0.5 1/2tcp+2 1/2tcp+4.5 1/2tcp-0.5 1/2tcp+5 ns 
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CP 

Bo,B1----< ,._....----• 

RAs 0-3 

MUX 

CAS o-3 

Waveform 1: Burst mode access timing 

CP 

Bo,B1----<.. 
,._....----'I 

RA.S o-3 

MUX 

CA.S 0-3 

Waveform 2: Non-Burst mode acx:ess timing 
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CP 

RASo 

MUX 

CAS XO 

23 

CAS X1 

23 

CAS X2 

24 

CAS X3 

Waveform 3: Refresh cycle timing during RAS
0 

access 
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CP 

CASxo 

24 

23 

CAS X2 

24 

------23L 
Waveform 4: Refresh cycle timing when memory is not being accessed 
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TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

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. 

Rr = Termination resistance should be equal to Zour of 

pulse generators. 

June 04, 1990 
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11----- I w ----11 

10% 

ITK.(l,l 

ITUl(I) 

11----- I W ----11 

VM = 1.5V 

Input Pulse Definition 

Product Specification 

FAST 74Fl 766 

AMP(V) 

f1V 

INPUT PULSE REQUIREMENTS 

Ampitude Rep.Rate tw t,-LH t,-HL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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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 7 4F2952 and 7 4F2953 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 on the 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 
8 outputs is the same as for 8 inputs to A 
outputs. 

FAST74F29521 74F2953 
Transceivers 
74F2952 Registered Transceiver, Non-Inverting (3-State) 
74F2953 Registered Transceiver, Inverting (3-State) 

TYPE TYPICAL fMAX 

74F2952 160MHz 

74F2953 160MHz 

ORDERING INFORMATION 

PACKAGES 

24-Pin Plastic Slim DIP (300mil) 

24-Pin Plastic SOL 1 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

105mA 

105mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F2952N, N74F2953N 

N74F2952D, N74F2953D 

N74F2952A, N74F2953A 1-J ---------------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 
74F(U.L.) LOAD VALUE 

DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 Port A, 3-state inputs 3.5/1.0 70µA/0.6mA 

80-87 Port B, 3-state inputs 3.5/1.0 70µAI0.6mA 

CPAB,CPBA Clock inputs 1.0/1.0 20µA/0.6mA 

CEAB,CEBA Clock Enable inputs 1.0/1.0 20µA/0.6mA 

OEAB,OEBA Output Enable inputs 1.0/1.0 20µA/0.6mA 

AO-A7 Port A, 3-state outputs 150/40 3.0mN24mA 

Bo- 87 Port B, 3-state outputs 750/106.7 15mA/64mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA in the Low state. 
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Registered Transceivers FAST 74F2952, 74F2953 

PIN CONFIGURATION DIP 

F2952 

&, Va; 

e,, A7 

lls Ag 

Ao 

a, A4 

&.! 

B, 

Bo 

Ao 

CPAB OEBA 

GND 

TOP VIEW 

LOGIC SYMBOL 

'F2952 

16 17 18 19 20 21 22 23 

Ao A, A, A, A• As "s "7 

10 

11 
14 

13 

CPAB 

CEAB 
CPBA 

CEBA 

OEBA 

OEAB 

87654321 

Yee. Pin 24 

GND •Pin 12 

LOGIC SYMBOL 

'F2953 

16 17 18 19 211 21 22 23 

10 CPAB 

11 CEAB 
14 

13 

CPBA 

CEBA 

OEBA 

OEAB 

e0 e, a, e3 e4 e5 e1 e7 

Vee·Pin 24 

GND· Pin 12 

87654321 

September 22, 1989 

PIN CONFIGURATION PLCC 

'F2953 r----------------iiiiniiil I F2952 'F2953 

a. 
Va; I 
'A, I 

a. 'A, 

ii;i 'A. 

i:z 'As 
ii; 'A2 
e;. 'A1 

'Ao 

14 la 11 NC 11 laCifAi •• 

TOP VIEW 

-------------------LOGIC SYMBOL(IEEE/IEC) 

'F2952 

15 

LOGIC SYMBOL(IEEE/IEC) 

'F2953 

15 
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Signetics 

Document No. 853-0021 

ECN No. 98774 

Date of issue February 9, 1990 

Status Product 

FAST Products 

FEATURES 

• 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 cc 
and GND when both side pins are 
used 

r -----------, • Industrial temperature range 

L available (-40°C to +85°C) .J -----------DESCRIPTION 

The 74F3037 is a high current Line Driver 
composed of four 2-input NAND gates. It 
has been designed to deal with the trans­
mission line effects of PC boards which 
appear when fast edge rates are used. 

The drive capability of the 'F3037 is 67mA 
source and 160mA sink with a V c as 
low as 4.5V. This guarantees inci~ent 

PIN CONFIGURATION 

TOP VIEW 

FAST 7 4F303 7 
30Q Line Driver 
Quad 2-lnput NANO 30n Line Driver 

TYPE 
TYPICAL PROPAGATION 

DELAY i----------<---------74F3037 2.0 ns 

TYPICAL SUPPLY CURRENT 
(TOTAL) 

---1~A'---- , 
--------------------~ ORDERING INFORMATION 

COMMERCIAL RANGE ;l;iU;R-;:::L-;A~~-1 
Vee= 5V±10o/o Vee= SV±10% PACKAGES 

TA= 0°C to +70°C I TA= -40°C to +85°C I 
16-Pin Plastic DIP 

16-Pin Plastic SOL 1 

NOTE: 

N74F3037N T 174F3037N I 
N74F3037D I 174F3037D I -i;-_______ -1 

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 HIGH/LOW HIGH/LOW 

D na' Dnb Data inputs 1.0/1.0 20µA/0.6mA 

a Data outputs 3350/266 67mA/160mA n 

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

wave switching with V OH not less than 
2.0V and V 0 not more than a.av while 
driving impe~ances as low as 30 ohms. 
This is applicable with any combination of 
outputs using continuous duty. 

LOGIC SYMBOL 

2 7 8 10 11 14 15 

Vee. Pin 12. 13 

GND-Pin4,5 
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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. 



Philips Components-Slgnetlcs FAST Products 

30Q Line Driver 

LOGIC DIAGRAM 

Vee - Pin 12, 13 

GND-Pin4, 5 

FUNCTION TABLE 

INPUTS 

Ona Dnb 

L L 

L H 

-H L 

H H 

H = High voltage level 
L = Low voltage level 

OUTPUT 

an 

H 

H 

H 

L 

Product Specification 

FAST 7 4F303 7 

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 

Supply voltage -0.5 to +7.0 v 
Input voltage -0.5 to +7.0 v 
Input current -30 to +5 mA 

Voltage applied to output in High output state -0.5 to +Vee v 
Current applied to output in Low output state 320 mA 

Operating free-air temperature range 

------*------~----~ Industrial range -40 to +85 °C ~ 
Commercial range 0 to + 70 °C 

1--T-s-rn--+-S-t-or-a-ge-te_m_p_e-ra-tu_r_e-----------j- - - - - - - """ - ~Sta :i"so - ~ - ~ - - ;-

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
v,H High-level input voltage 2.0 v 
V

1
L Low-level input voltage 0.8 v 

1
1
K Input clamp current -18 mA 

i
0

H High-level output current -67 mA 

1
0

L Low-level output current 160 mA 

Operating free-air temperature range 
Commercial range 0 70 oc 

------*---~---~------~ Industrial range -40 85 oc 

-~----------------------

February 9, 1990 
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30Q Line Driver FAST 7 4F303 7 

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

SYMBOL 

VOH 

V°'-

VIK 

II 

1
1H 

11L 

'o 

1
cc 

NOTES: 

PARAMETER 

High-level output voltage 

Low-level output voltage 

Input clamp voltage 

Input current at maximum input voltage 

High-level input current 

Low-level input current 

Output current 5 

Supply current (total) 
1ccH 

1
ccL 

Vee= MIN 

VIL= MAX 

V1H =MIN 

Vee - MIN 

VIL= MAX 
V1H =MIN 

TEST CONDITIONS 1 

10 L= 100mA 

IOL 1 = 160mA4 

V CC = MAX, V 1 = 7.0V 

Vee= MAX, vi= 2.7V 

V cc = MAX, V1 = 0.5V 

Vee= MAX, Vo= 2.25V 

Vee= MAX 

LIMITS 
r----.----.----; UNIT 

Typ2 Max Min 

±10%Vcc 2.5 v 

±5%Vcc 2.7 3.4 v 

±10%Vcc 2.0 v 

±10%Vcc 0.30 0.50 v 

±5%Vcc 0.30 0.50 v 

-0.73 -1.2 v 

100 µA 

20 µA 

-0.6 mA 

...--,.--~~, 
•-100 -200 mA 

J 6 0 9 O mA I L . . I 

L. 30 40 mA I 
~--- .......___..__ ....... 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25°C. 
3. 10 H1 is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave. 
4. 10 L 1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 
5. 10 is tested under conditions that produce current approximately one half of the true short-circuit output current (108). 

AC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITION 

LIMITS 

TA= 0°Cto 
+70°c 

Vee= sv Vee= sv ±10% 
CL = SOpF CL = SOpF 
RL = soon RL = soon 

Min Typ Max Min Max 
r-tP_L_H--t---::P:-ro_p_a_g_a7tio_n_d7 e-:-la_y ______ __,,.._W-a-ve_f_o_rm-1---1-1.o 2.o 5-:Q I-~ 5.5 

tPHL Ona• Dnb to On "'-0 4~ - ~ ~0-

AC WAVEFORMS 

Waveform 1. Propagation Delay for Inputs to Output 

NOTE: For all waveforms, V M = 1.5V. 
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TA= -40°C to 
+8S°C 

Vee= sv ±10% 
CL= SOpF 
RL =soon 

Min Max -1.0 5.5 

~ ~0-

UNIT 

--, 
n~l_.J 



Signetics 

Document No. 853-0022 

ECN No. 98644 

Date of issue January 29, 1990 

Status Product 

FAST Products 

FEATURES 

• 30Q line driver 
• 160mA output drive capability 
• High speed 
• Facilitates incident wave switch­

ing 

FAST 7 4F3038 
30Q Line Driver 
Quad Two-Input NANO 30Q Line Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) ,___ ______ - - - - - - - ---~-----'------'-------! 

74F3038 6.0 ns 17 mA -------ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

74F3038N 

• 3nh lead Inductance each on V cc 
and GND when both side pins are 
used 

C---------1 16-Pin Plastic SOL 1 74F3038D 

DESCRIPTION 

The 74F3038 is a high current Open-Col­
lector Line Driver composed of four 2-
input NANO 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 160mAwith a V cc 
as low as 4.5V. This guarantees incident 
wave switching with VOL not more than 
O.SV while driving impedances as low as 
30 ohm. This is applicable with any com­
bination of outputs using continuous 
duty. 

The AC specifications for the 74F3038 
were determined using the standard 

PIN CONFIGURATION 

TOP VIEW 

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 HIGH/LOW HIGH/LOW 

D na' Dnb Data inputs 1.0/1.0 20µN0.6mA 

on Data outputs OC/266 OC/160mA 

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

FAST load for open-collector parts of 50 
pf capacitance, a 500 ohm pull-up resistor 
and a 500 ohm pull-down resistor. (See 
Test Circuit). 

Reducing the load resistors to 100 ohm 
will decrease the tPLH propagation delay 

LOGIC SYMBOL 

2 7 8 10 11 14 15 

Yee - Pin 12. 13 
GND- Pin 4, 5 
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by approximately 50 % while increasing 
tPHL only 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. RL =30 ohm, RL=100 
ohm, RL =300 ohm, and RL =500 ohm. 
LOGIC SYMBOL (IEEE/IEC) 

1 & I> 
2 

7 

8 

10 

11 

14 

15 



Signetlcs FAST Products Product Specification 

30n Line Driver FAST 7 4F3038 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High-level output current Vee= MIN, VIL= MAX, VIH =MIN, voH=MAX 250 µA 

Vee= MIN 10 L= 100mA ±10%Vcc .42 .55 v 

VOL Low-level output current VIL= MAX 
V1H =MIN loL= 160mA

3 
±5%Vcc .80 v 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -0.73 -1.2 v 

1, 
Input current at maximum 

Vee =MAX, vi= 7.0V 100 µA 
input voltage 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L 
Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

l 1ccH Vee= MAX V1N=GND 3.5 6.0 mA 
1cc 

Supply current [total) 

l 1ccL V1N = 4.5V 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 V cc= SV, TA= 2s°C. 
3. 1

0
L 

1 
is the current necessary to guarantee the High to Low transition in a 30'1 transmission line on the incident wave. 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA =+2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv vee=SV±10% 

UNIT CL :SOpF CL= SOpF 
RL =soon RL =soon 

Min Typ J Max Min J Max 

tPLH Propagation delay 
Waveform 1 

r~~-8!-1-rr.s-1-s.o-1-1~-~:~ 
!e.Ht D...na'D...nb.to~ -! 1.0 2.0 5.0 1.0 5.0 

-, 
I 

L------------------~ 
AC WAVEFORMS 

Waveform 1.Propagation Delay for Inputs to Output 

NOTE: For all waveforms, V M = 1.SV. 
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Signe tics 

Document No. 853-0023 

ECN No. 98639 

Date of issue January 29, 1990 

Status Product 

FAST Products 

FEATURES 

• 30Q line driver 
• 160mA output drive capablllty 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 cc 
and GND when both side pins are 
used 

DESCRIPTION 

The 7 4F3040 is a high current Line Driver 
composed of two 4-input NANO gates. It 
has been designed to deal with the trans­
mission line effects of PC boards which 
appear when fast edge rates are used. 

The drive capability of the 'F3040 is 
67mA source and 160mA sink with a V cc 
as low as 4.5V. This guarantees incident 
wave switching with V OH not less than 
2.0V and V 0 not more than O.SV while 
driving impe~ances as low as 30 ohms. 

PIN CONFIGURATION 

TOP VIEW 

FAST 7 4F3040 
30Q Line Driver 
Dual 4-lnput NAND 30n Line Driver 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
TYPE 

DELAY (TOT AL) 

~--------·----------~ 74F3040 • 2.0 ns 10 mA 

~--------------------ORDERING INFORMATION 

PACKAGES 

16-Pin Plastic DIP 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= 0°c to +70°C 

N74F3040N 

Cl 16-Pin Plastic SOL 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 HIGH/LOW HIGH/LOW 

Ona• Dnb' One' Dnd Data inputs 1.0/1.0 20µA!0.6mA 

an Data output 3350/266 67mA/160mA 

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

This is applicable with any combination 
of outputs using continuous duty. 
The propagation delay of the part is mini­
mally affected by reflections when termi-

LOGIC SYMBOL 

2 14 15 7 8 10 11 

Vee - Pin 12. 13 

GND- Pin 4, 5 
NC• Pin 9, 16 

3 6 
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nated only by the TTL inputs of other 
devices, Performance may be improved 
by full or partial line termination. 

LOGIC SYMBOL (IEEE/IEC) 

2 

14 

15 

7 

8 

10 

11 

&t> 

3 

6 



Signetics FAST Products Product Specification 

30n Line Driver FAST 7 4F3040 

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

LIMITS 
TEST CONDITIONS 

1 I, 2 . UNIT 
Min Typ Max 

>-----+---------------+-------r- - - - - - - - - ...... - - -: - ,t---1 
±10%Vcc 2.5 v 

V CC = MIN I loH= -45mA . ·-
V1L =MAX l ±5%Vcc 2.7 3.4 I v 

VIH =MIN : 1
0

H
1
= -67mA3 ±10%V 2.0 i7 ......___ _____ ,____ _~ _. _._ 

Vee-MIN IOL=100mA ±10%Vcc l 0.30 0.50-r v 

VIL =MAX 0 T ·-VIH =MIN 10 u= 160mA ±5%Vcc I 0.30 I 0.50 1 v 
~----!---------------+---"-'----'--------'-------_..._ __ - .... _ ...,__________, 

SYMBOL PARAMETER 

VOH High-level output voltage 

VOL Low-level output voltage 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

'1 
Input current at maximum input voltage V CC = MAX, V1 = 7.0V 100 µA 

1
1H 

High-level input current Vee= MAX, vi= 2.7V 20 µA 

-0.6 mA ... -~-~-,..-1i-, 
~-100 -200 mA 

' I l 3.0 5.0 mA I 
I 16 22 mA I 

1
1L 

Low-level input current 

'o Output current 5 

1
cc 

Supply current (total) 
1ccH 

1
ccL 

V CC = MAX, V1 = 0.5V 

Vee= MAX, Vo= 2.25V 

Vee= MAX 

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 cc= SV, TA= 25°C. 
3. 10 H1 is the current necessary to guarantee the Low to High transition in a 30 ohm transmission line on the incident wave. 
4. 10 l.1 is the current necessary to guarantee the High to Low transition in a 30 ohm transmission line on the incident wave. 
5. 10 1s tested under conditions that produce current approximately one half of the true short-circuit output current (105). 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= 0°C to +70°C 

SYMBOL PARAMETER UNIT 
vcc=SV vcc=SV±10% 
CL= SOpF CL= SOpF TEST CONDITION 

RL =soon AL= soon 

Min Typ Max Min Max 
1--tP-LH---t--=p=-ro-p-ag-a-,-tio_n_d.,._e.,--lay------t------•r--.1,- -Ii -2'.'0""' -5.0-Ii1.0- * -,,~""' - - I-, 

- Waveform 1 • ns 
~tP~H~L~-~-D_n_a'_D_n_b_' _D_n_c'_D_n_d_to_a_n ____ -+-------~· 1.0 2.0 4.5 1.0 5.0 I 

~-----------------~ AC WAVEFORMS 

Waveform 1. Propagation Delay for Inputs to Outputs 

NOTE: For all waveforms, V M = 1.SV. 

January 29, 1990 
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Document No. 853-

ECNNo. 

Date of issue March 13, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• Quad Backplane Transceiver 

• Drives heavily loaded backplanes 
with equivalent load impedances 
down to 10 ohms 

• Future bus drivers sink 1 OOmA 

• 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 I power down 
operation on all outputs 

• Pin and function compatible with 
NSC 053893 

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 (1 V) 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 7 4F3893 
Quad Futurebus Backplane Transceiver 
(3 State +Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F3893 3.0ns 55mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

20-Pin PLCC N74F3893A 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do- D3 Data inputs 1.0/0.067 20µN40µA 

DE Data Enable input 1.0/0.33 20µN200µA 

RE Receiver Enable input 1.0/0.067 20µN40µA 

l/00-1/03 Bus inputs 1.0/0.033 20µN20µA 

l/Oo· l/03 Bus outputs OC/166.7 OC/100mA 

Ro- R3 Receiver outputs 150/40 3mA/24mA 

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

- OC = Open Collector 

less for BTL, so is its receiver threshold 
region, therefore noise margins are ex­
cellent. 
BTL offers low power consumption, low 
ground bounce, EMI and 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 (Rn) 
on the receiver side with a common 

210 

Receive Enable input (RE). It has four 
data inputs (D ) which are also TTL. 
These data inp~ts are NANDed with the 
Data Enable input (DE). The four l/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 are designed to be glitch-free dur­
ing power up and power down. 



Philips Components-Signetics FAST Products 

Quad Futurebus Backplane Transceiver 

PIN CONFIGURATION 

TOP VIEW 

LOGIC DIAGRAM 

LOGIC SYMBOL 

2 4 7 9 

o, o, o, o, 

11 DE 

12 RE 

18 17 15 14 3 S 8 ID 

Vee· Pin 1 
LOGIC GND - Pin 6 
BUS GND •Pin 13, 16, 19 
BG GND • Pin 20 

FUNCTION TABLE 

Product Specification 

FAST 7 4F3893 

LOGIC SYMBOL(IEEE/IEC) 

INPUTS INPUT/OUTPUT OUTPUT 

10 

11 

vcc=Pin1 

LOGIC GND = Pin 6 

BUS GND =Pin 13, 16, 19 

BG GND = Pin 20 

H 
L 
x 
z 

DE 

H 
H 

H 

L 

L 

L 

RE D 
n 

L L 
L H 

H Dn 

H x 
L x 
L x 

High voltage level 
Low voltage level 
Don't care 
High impedance "off' state 

OPERATING MODE 
1/0 R 

n n 

H L 
Transmit to bus L H 

on z Receiver 3-state, 
H z Transmit to bus 

H L Receive, I/On =inputs 
L H 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -1.5 to +6.5 v 

VIN Input voltage -1.5 to +6.5 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +5.5 v 
1our Current applied to output in Low output state 200 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

March 13, 1990 
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Philips Components-Signetics FAST Products Product Specification 

Quad Futurebus Backplane Transceiver FAST 7 4F3893 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.a 5.5 v 

VIH High-level input voltage J - 2.a v 

VIL Low-level input voltage 
1 

Dn, DE, RE 
a.a v 

llK Input clamp current -1a mA 

VTH Bus input threshold l 11on only 1.475 1.55 1.625 v 

1oH High-level output current l Rn only -3 mA 

1oL Low-level output current 1aa mA 

TA Operating free-air temperature range a 7a oc 

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

SYMBOi. TEST CONDITIONS 1 
LIMITS 

PARAMETER UNIT 
Min Typz Max 

1oHB High-level output current 1/0 n Vcc=MIN, VIL= MAX, VIH =MIN, YOH= 1.5V 10 100 µA 

VOH High-level output voltage Rn v cc = MIN, VIL= 1.3V, RE =a.av, IOH = MAX 2.5 v 

VOHB 
High-level output 

I/On 
Vee= MAX' Dn =DE= a.av, VT= 2.av, Rr= 1an, 

1.9 v 
Bus voltage RE =2.aV 

VOL Low-level output voltage Rn Vee= MIN, VIN= 1.av, RE=O.aV, IOL = 6mA 0.35 0.5 v 

Low-level output Dn =DE= VIH' loL= 100mA 0.75 1.0 1.2 v 

VOLB Bus voltage I/On 
Dn =DE= VIH' IOL = aamA 0.75 1.a 1.1 v 

Driver output positive 
Vee= MAX or OV, I/On =1mA J Dn =DE= a.av 1.9 2.9 v 

VOCB 1/0 
clamp voltage n Vee= MAX or OV, I/On =10mA} RE= 2.0V 2.3 3.2 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

II Input current at maximum input voltage Vee= MAX, vi= 7.av, DE= RE= Dn =Vee 1ao µA 

11H High-level input current D n, RE, DE Vee= MAX, DE= RE= Dn = 5.5V 20 µA 

1IHB 
High-level 1/0 

I/On Vee= av, Dn =DE= a.av, I/On= 1.2V, RE= ov 100 µA 
bus current (power off) 

Dn,RE Vee= MAX, vi= a.5V, DE= 4.5V -4a µA 
11L 

Low-level input current 

DE Vee= MAX, V1 = a.5V, Dn = 4.5V -2oa µA 

1ILB L?w-level 1/0 bus current (power on)j 11on Vee= MAX, Dn =DE= a.av, I/On= a.75V, RE= av -2a 20 µA 

1ozH 
Off-state output current, 

Vee= MAX, Vo =2.7V, RE=2V 2a µA 
High-level voltage applied 

1ozL 
Off-state output current, 

·Low-level voltage applied 
Rn Vee= MAX, Vo =0.5V, RE=2V -2a µA 

1os Short-circuit output current3 
Vee= MAX -60 -15a mA 

1ce Supply current (total) Vee= MAX, (RE =VIH or VIL) 55 ao mA 

NOTES: 
1. For oonditions shown as MIN or MAX, use the appropriate value specified under reoommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing las· 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, las tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS for Driver and Driver Enable 
LIMITS 

TA= +25°C TA = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
v cc= 5V, VT:2V v cc= sv ±10%, v r=2V 

UNIT 
CD= 50pF CD= 50pF 

RT= 1on RT= 1on 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

1.0 2.0 5.0 1.0 5.5 
tPHL On to I/On 1.5 3.0 5.5 1.5 6.0 

ns 

tPLH Propagation delay 
Waveform 1 

1.0 2.0 4.5 1.0 5.5 ns 
tPHL DE to I/On 1.5 3.0 5.5 1.5 6.0 

1i-LH Dn to I/On Transition time Waveform 1 1.0 4.0 1.0 5.0 ns 
1i-HL 10% to 90%, 90% to 10% 1.0 4.0 1.0 5.0 

tDskew 
Skew between Drivers in same 1.0 ns 
package 

AC ELECTRICAL CHARACTERISTICS for Receiver 
LIMITS 

TA= +25°C TA = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= sv ±10% 

UNIT 
CL= 50pF CL= 50pF 
RL:1kil RL: 1kil 

Min Typ Max Min Max 

tPLH Propagation delay 1.0 2.0 4.5 1.0 5.5 

tPHL 1/0 to R Waveform 2 3.6 5.5 7.75 3.6 8.5 ns 
n n 

AC ELECTRICAL CHARACTERISTICS for Receiver Enable 
LIMITS 

TA= +25°C TA = 0°c to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc= sv Vee= sv ±10% 

UNIT 
CL= 50pF CL= 50pF 
AL= soon AL= soon 

Min Typ Max Min Max 

tPZH Output Enable to High or Low level Waveform 3 1.5 3.0 5.5 1.5 6.0 
tPZL RE to Rn Waveform 4 2.5 4.0 7.0 2.0 7.5 

ns 

tPHZ Output Disable from High or Low level Waveform 3 1.5 3.0 5.5 1.0 6.5 ns 
tPLZ RE to Rn Waveform 4 1.5 3.0 5.5 1.0 6.0 
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AC WAVEFORMS 

2V -----:=--=-----.. I 

I/On 

Waveform 1. Propagation Delay For Driver 

RE 

ov 
Waveform 3. 3-State Output Enable Time To High Level 

And Output Disable Time From High Level 

2V ------ ~----.. 

1V I/On ;f"vM ~ ...... 'V_M ___ _ 

____/ l t PHL ~ t PLH --------... 
VM VM 

Waveform 2. Propagation Delay For Receiver 

RE 

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

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

TEST CIRCUIT AND WAVEFORMS 

PIA.SE 
GENERATOR 

Test Circuit For 3-State Outputs 

SWITCH POSITION 

TEST 

t,,,_,.t,.Zl 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

Test Circuit For Open Collector Outputs 

DEFINITIONS 

Lr.rN 

Load resistor; see AC CHARACTERISTICS for 
value. 
Load capacitance includes jig and probe capaci­
tance; see AC CHARACTERISTICS for value. 
Termination resistance should be equal to z0 UT of 
pulse generators. 

AMP(V) 

tTLH (tr) 

909/o 

11-----tw ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep.Rate tw tTLH tTHL 

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

C
0 

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

RT= Termination resistor; see AC CHARACTERISTICS for 
value. 
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Status Product Specification 

FAST Products 

FEATURES 
• Metastable Immune Characteris­

tics 
• Propagation delay skew and 

output to output skew guaranteed 
less than 1.5ns 

• High source current (10 H = 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 (S0n) and Reset (R0n) are ~synchronous 
active-Low inputs and operate independently 
of the Clock (CP ) input. Data must be stable 
just one setup tir;;,e prior to the Low-to-High 
transition of the clock for guaranteed propaga­
tion delays. 
Clock triggering occurs at a voltage level and 

PIN CONFIGURATION 

Roa Vee 

Do Ro1 

CP
0 D1 

CPJ 

Oo 5c1 

ao 01 

GND 01 

TOP VIEW 

FAST 7 4F507 4 
Flip-Flop/ Clock D,river 
Synchronizing Dual D-Type Flip-Flop 
With Metastable Immune Characteristics 

TYPICAL fMAX TYPICAL SUPPLY CURRENT 
TYPE 

(TOTAL) 

74F5074 120 MHz 20mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee = 5V±10%; TA = 0°C to +70°C 

14-Pin Plastic DIP N74F5074N 

14-Pin Plastic SO N74F5074D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 74F(U.L) 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0 0, 0 1 Data inputs 1.0/0.417 20µA/250µA 

CP0, CP
1 

Clock inputs (active rising edge) 1.0/0.033 20µA/20µA 

SDO' SDI Set inputs (active Low) 1.0/0.033 20µA/20µA 

Roo, RDI Reset inputs (active Low) 1.0/0.033 20µA/20µA 

QO, QI' QO, QI Data outputs 750/33 15mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 Dn 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 

LOGIC SYMBOL 

12 

DO o, 
CPg 

Seo 

Roo 

11 CP1 
10 so, 
13 Ro1 a

0
a

0
a 1 a 1 

5 6 9 8 
Vee =pin 14 

GND =pin 7 
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but the outputs will not glitch or display a 
metastable state. Typical metastability para­

meters for the 74F5074 are: t = 135ps and 

T
0

: 9.8 X 106 sec where t represents a 
function of the rate at which a latch in a 

metastable state resolves that condition and 

T
0 

represents a function of the measurement 

of the propensity of a latch to enter a metas­

table state. 

LOGIC SVMBOL(IEEE/IEC) 
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Flip-Flop/Clock Driver 

Metastable Immune Characteristics 
Signetics uses the term 'metastable immune' 
to describe characteristics of some of the 
products in its FAST family. Specifically the 
7 4F50XXX 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 

Signal 
Generalor 

Trigger 

Digital 
Scope 

Input 

Fig. 1-Test Set up 

By running two independent signal generators 
(see Fig. 1) at nearly the same frequency (in 
this case 10 MHz clock and 10.02 MHz data) 
the device-under-test can often be driven 
into a metastable state. If the Q output is 
then used to trigger a digital scope set to 
infinite persistence the Q output will build a 
waveform. An experiment was 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 dearly that the 0 output can vary 

Product Specification 

74F5074 

in time with respect to the Q t,!!9ger point. This 
also implies that the a or a 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 the74F5074, 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 in­
ternal metastability is resolved by Signetics 

COMPARISON OF METASTABLE. IMMUNE AND NON-IMMUNE CHARACTERISTICS 

Volts 2 ~--i-----'1-+----i'"--~--

o,__~~..._~~"""-~~_._~~-'-~~....1....~~-'-~~--'-~~-1.~~--1~~--' 
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 

Fig. 2-74F74 0 output triggered by Q output, setup and hold times violated 

"" 3 

JS 
~ 

' 
2 

Volts 

~ 
~ 

' ""-0 

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 

Fig. 3-74F5074 0 output triggered by Q output, setup and hold times violated 
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patented circuitry. If a metastable event oc­
curs within the flop the only outward manifes­
tation of the event will be an increased Clock­
to-0/Q propagation delay. This propagation 
delay is, of course, a function of the metasta­
bility ctiarae:teristics of the part defined by "t 

and T
0

• 

The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TTL technology. 
After determining the T 

0 
and "t of the flop, cal-

culating the mean time between failures 
(MTBF) is simple. Suppose a designer wants 
to use the F5074 for synchronizing asynchro­
nous data that is arriving at 1 OM Hz (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 F507 4 1 O 
nanoseconds after the clock edge. 
He simply plugs his numbers into the equation 
below: 

MEAN TIME BETWEEN FAILURES (MTBF) versus t' 

1012 

10,000 years 
1011 

MTBF 
1010 

in 100 years 

seconds 109 

10' 
one year 

107 

106 
one week 

7 8 9 10 

t' in nanoseconds 

Fig. 4 MTBF versus t' for 74F5074 at "t = 135ps and T 0=9.8x 10
6 

sec 

Typical values for "t and TD at various V ccs and Temperatures 

cs: 0°C 25°C 70°C 

~ "t TD "t TD "t TD 

5.5 v 125 ps 1.0 x 109 sec 138ps 5.4 x 106sec 160 ps 1.7 x 105sec 

5.0V 115ps 1.3 x 1010 sec 135 ps 9.8 x 106sec 167ps 3.9 x 104sec 

4.5 v 115 ps 3.4 x 1013sec 132ps 5.1x108sec 175 ps 7.3 x 104sec 
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In this formula, fc is the frequency of the clock, 

f1 is the average input event frequency, and t' 
is the time after the dock pulse that the output 

is sampled ( t'>h, h being the normal propaga­
tion delay). In this situation the f

1 
will be twice 

the data frequency or 20MHz because input 
events consist of both low and high data tran-

sitions. Multiplying f
1 

by fc gives an answer of 

1015 Hz2. From Fig. 4 it is clear that the MTBF 

is greater than 1O10 seconds. Using the above 

formula the actual MTBF is 1.51 x 1010 sec­

onds or about 480 years. 
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LOGIC DIAGRAM 

Vcc·pin14 

GND..pln7 

3,11 
CP 

n 

FUNCTION TABLE 

INPUTS OUTPUTS 

5,11 On 

6, a ?Sn 

5on Ron 
OPERATING MODE 

CPn D n an an 

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 i h H L Load "1" 

H H i I L H Load ·o· 
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 level 
I= Low voltage level one setup time prior to Low-to-High clock transition 
NC =No change from the previous setup 
X = Don't care 

i =Low-to-High dock transition 
t = Not a Low-to-High dock transition 
• .. This setup is unstable and will change when either Set or Reset return to 
the High level. 

Product Specification 
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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 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

l vcc±10% -12 mA 
1oH High-level output current 

Vccf5% -15 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Min Typ2 Max 
UNIT 

Vee =MIN, 
±10%Vcc 2.5 v 

VOH High-level output voltage VIL= MAX, 
10 H = -12mA 

±5%Vcc 2.7 3.4 v 
VIH =MIN 

10H = -15mA ±5%Vcc 2.0 v 

VOL Low-level output voltage 
Vee= MIN, ±10%Vcc 0.30 0.50 v 
VIL= MAX, IOL =MAX 
V1H =MIN ±5%V__cc_ 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 1, = '1K -0.73 -1.2 v 

1, Input current at maximum input voltage V cc = MAX, V1 = 7.0V 100 µA 

llH High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-le,el inp"I c"mml } D, 
-250 µA 

CP n'SDn' Ron 
V CC = MAX, V1 = 0.5V 

-20 µA 

1os Short-circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= MAX 20 30 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc .. SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing los• the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

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

4. Measure 'cc with the dock input grounded and all outputs open, then with Q and O" outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vee=SV Vcc:SV±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 105 120 85 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 3.9 6.0 1.5 6.5 
tPHL CPn to an or an 2.0 3.9 6.0 2.0 6.5 

ns 

tPLH Propagation delay 
Waveform 2 3.0 4.5 7.5 2.5 8.0 

tPHL son· Ron to an or an 3.0 5.0 7.5 2.5 8.0 
ns 

tPS Propagation delay Skew 1 
•
3 Waveform 4 1.0 1.0 ns 

tos Output to output Skew2•3 
Waveform 4 1.5 1.5 ns 

NOTE: 
1. 11i>LH actual - 1i>HL actual I for any output. 
2. I lpN actual - 1i>M actual I 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, V cc· loading, etc.,). 

AC SETUP REQUIREMENTS 

LIMITS 

TA =+2S°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vee= SV ±1D°k 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

~~~~ 
Setup time, High or Low 

Waveform 1 1.5 2.0 ns 
D.n.toCP...n. 1.5 2.0 

\,(H) Hold time, High or Low 
Waveform 1 

1.0 1.5 
1t,(L) On to CPn 1.0 1.5 ns 

\y(H) CP Pulse width, 
Waveform 1 

3.0 3.0 
. \y(L) High or Low 4.0 4.5 

ns 

tw(L) S0nor R0 lulse width, Low Waveform 2 3.0 4.0 ns 

tREC Recovery time 
Waveform 3 3.0 3.5 ns 

S0n or Ron to CP n 
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AC WAVEFORMS 

+-tw (H)-+ ._tw (L)-

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

Wavlform3. 
Recovery time for set or met to clock 

Product Specification 
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Waveform 2. 
Propagation Delay for set and met to output, 
••and res.t pulse width 

(NOTE:" I" of lop waveform 19 equal lo" I" of bottom waveform) 

>f.=.~-M 
Waveform4. 

Propagation delay skew and output to output •k-

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

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. 

8r = Termination resistance should be equal to z0 UT of 

pulse generators. 
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74F 

11-----tw---- AMPM 

----tw---- ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Amplitude Rep.Rate tw 'rLH 'rHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• TTL Inputs 
• Output enable control 
• High current source and sink 

capability 
• Matched propagation delay times 

(tPLH' tPHL) 
• Symmetrical rise and fall times 
• ESD protection greater than 

2000 volts 
• Single +SV 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 translmpedance 

amplifiers 
• NE5214/5217 postampllfiers with 

link status Indicator 
• 74F5302 dual fiber optic LED 

driver 

PIN CONFIGURATION 

VccoB Vee 
Enable 2 GND 

Input 3. . Output 

GND 4 5 GND 

TOP VIEW 

FAST 74F5300 
Fiber Optic LED Driver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74F5300 2.5 ns 8.0mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

8-Pin Plastic DIP 74F5300N 

8-Pin Plastic SO 74F5300D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOADVALUE ~ 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Input Data input 1.0/1.0 20µA/0.6mA , 

Enable Enable input 1.0/1.0 20µAI0.6mA 

Ou.!e_ut Current driver output 8000/266.6 160mA/160mA 

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

DESCRIPTION 

The 7 4F5300 is 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 
a constant propagation delay fortPLH and 

LOGIC DIAGRAM 

,------
1 

I 
Input 

2 I 
Enable--.------

Vcc ·Pin 1, B L _____ _ 
GND • Pin 4, 5, 7 
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tPHL' 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
tems with fast rising and falling 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 

I 
I 

I 
I 
I 

______ _J 

Output 



Philps Components-Slgnetics FAST Products 
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(tPHL' t H) and symmetrical rise and fall 
times. Ttie 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 

0.1µF 

r r------=----
1 
p 
I 
I 
I 

F o---------' 
I 74F5300 L _________ _ 

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 

Linearizing 
Circuit 

+SV 

50Mb/s Optical Transmitter 

Product Specification 
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NE5210/5211/5212 preamplifiers and 
NE5214/5217 preamplifiers for the opti­
cal receiver. Please refer to applications 
note AN1121 in the Signetics Fiber Optic 
Communication Data Book for more spe­
cific applications information. 

10µF 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
_l .. ,,, _....;_._ -- ·--.i ~ ... -~· ·~.,., 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 240 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -05 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
VIH High-level input voltage 2.0 v 
VL Low-level input voltage 0.8 v 
llK Input clamp current -18 mA 

1oH High-level output current -160 mA 

1oL Low-level output current 160 mA 

TA Operating free-air temperature range 0 70 oc 

December 13, 1989 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless oth~ise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2, 
UNIT 

Mil Max 

±10%Vcc 2.5 v 

Yee= MIN IOH=-80mA ±5%Vcc 2.8 3.3 3.9 v 
VOH High-level output voltage 

VIL= MAX Vee= 5V 
V1H =MIN 

3.0 3.3 3.6 v 

IOH=-160mA ±10%Vcc 2.0 v 

Vee= MIN 
loL= 100mA ±10%Vcc 0.42 0.55 v 

Va_ Low-level output voltage V1L =MAX IOL= 120mA ±10%Vee 0.45 0.60 v 

VIH =MIN loL= 160mA ±10%Vcc 0.55 0.80 v 

VIK Input clamp voltage Yee= MIN, II= 1,K -0.73 -1.2 v 

i Input current at maximum input voltage Vee= MAX, V1=7.0V 100 µA 

llH . High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current V cc = MAX, V1 = 0.5V -0.6 mA 

1 1eeH 
Yee= MAX 

4.0 12 mA 
1cc 

Supply current (total) 

l 1eeL 10.5 22 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA"' 2s•c. 
3. The device is not short circuit protected. 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 

RL = 1oon RL = 1oon 

Min Typ Max_ Min Max 

1PLH Propagation delay 
Waveform 1 

1.0 2.5 5.0 1.0 5.0 

tPHL Input or Enable to Output 1.0 2.5 5.0 1.0 5.0 
ns 

Dtpw Pulse width distortion 1 Frequency= 10MHz 0.8 1.2 1.8 ns 

tPS Propagation delay Skew2•4 Waveform 2 0.7 1.2 1.3 ns 

tRFS Rise and Fall time Skew 3•4 0.6 1.5 1.5 ns 

1rHL Fall time 90% to 10% Test circuits 0.5 1.4 3.5 0.5 4.0 

1rLH Rise time 10% to 90% and Waveforms 1.0 2.0 4.0 1.0 4.5 ns 

N01E: 
1. Dtpw is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle). 
2. I 'PLH actual - 1PHL actual I . 
3. I 1n.H actual - 'niL actual I . 
4. Skew times are valid only under same test conditions (temperature, V cc· loading, etc.,). 
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AC WAVEFORMS 

Input or 
Enable 

Output 

Product Specification 

FAST 7 4F5300 

Output 

Output 

Waveform 1. Propagation Delay for Input to Output Waveform 2. Propagation Delay Skew 

NOTE: For all waveforms, V M = 1.SV. 

TYPICAL (V cc :5.0V) VOL VERSUS 10L FOR VARIOUS TEMPERATURES 

1oL 
(mA) 

December 13, 1989 

600 

11 

500 -+·······•·········<-·········• tl 
400 

i: kf'y<1= :1:: 

300 -+-·· ·····)···'"····i·····•···+···->····~ 

200 -r--t-+-.-+_,_-+-...._!-+_....--t-'.,'~+--+-+--+-+-..-+_....-+-_,_+-<___._-+-....,_+-: 

i 11 b17 i i ~b';/ i : • 

100 ~ , j;.~~'.l'lr .......... l ..... , .... ; ........... ~······1···········i····rJ········\1········jlj 
v. =~ l l l l 1 l l l l ~ 0 -+-+-f-'-'1=.+<~+--+,--+-,1-+,-+-+-+-+--+-+--+-~,-+--+-+-+-1,,f-+,-+~,f-+,-+-~,-+---l, 

0 0.2 0.4 0.6 0.8 1.2 1.4 

V~L(V) 

225 

- 125 

-- 70 

25 

-o 
- -55 

oc 



Philps Cornponents-Signetics FAST Products 
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TYPICAL (Vee :5.0V) V0 H VERSUS 10 H FOR VARIOUS TEMPERATURES 

1oH 
(mA) 

December 13, 1989 

VOH (V) 

2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 
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Fiber Optic LED Driver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

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

see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to z0 UT of 
pulse generators. 
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11----- I W ----<1 AMPM 

11----- I W ----<I ov 

VM= 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Ampltude Rep.Rate •w '-fLH '-fHL 
3.0V 1MHz 500ns 2.5ns 2.5ns 



Signe tics 

Document No. 853-1410 

ECN No. 98485 

Date of issue January 8, 1990 

Status Product Specification 

FAST Products 

FEATURES 
• TTL Inputs 
• Output enable control 
• High current source and sink 

capability 
• Matched propagation delay times 

(tPLH' tPHL) 
• Symmetrical rise and fall times 
• ESD protection greater than 

2000 volts 
• Single +SV 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 postampllflers 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 2.5 ns 8.0mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; TA= 0°c to +70°C 

14-Pin Plastic DIP 74F5302N 

14-Pin Plastic SO 74F5302D 

INPUT AND OUTPUT L_Q_ADING AND FAN·OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

0na' 0 nb Data inputs 1.0/1.0 20µA/0.6mA 

an Current driver outputs 8000/266.6 160mA/160mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 for tPhH and tl:l:IL' 
and controls the rise and fa times. The 
output driver amplifier is capable of sour­
cing more than 160 mA and sinking more 
than 160 mA at low 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.It exhibits closely matched 
propagation delays (tPHL' tp ) and sym­
metrical rise and fall times. T~e resulting 
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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 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 receiver. Please refer to applications 
note AN 1121 in the Signetics Fiber Optic 
Communication Data Book for more spe­
cific applications information. 
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PIN CONFIGURATION .-LO_G_IC_D_l_A_G_R_A_M_,_(O_ne_d_r_lv_e~r) ____________ ~ 

APPLICATION 

0.1µF 

,-----
1 

13 I 
Do. 

I 
I 

Vcc·Pin10,11,12 L ____ _ 
GND • Pin 3, 4, 5 

+SV 

11 12 

,---------
13 I 

14 I 
.I 
~4F5302 (one driver)_ 

Linearizing 
Circuit 

3 

50Mb/s Optical Transmitter 
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:::c 10µF 
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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 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30to +5 mA 

VOVT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 240 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 
v~ High-level input voltage 2.0 v 
VL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

loo High-level output current -160 mA 

1oL Low-level output current 160 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

±10%Vcc 2.5 v 

Vee= MIN IOH= -80mA ±5%Vcc 2.8 3.3 3.9 v 
VOH High-level output voltage 

VIL= MAX 
Vee= sv 3.0 3.3 3.6 v 

V1H =MIN 

IOH= -160mA ±10%Vee 2.0 v 

Vee= MIN 
loL= 100mA ±10%Vee 0.42 0.55 v 

VOL Low-level output voltage VIL= MAX IOL= 120mA ±10%Vcc 0.45 0.60 v 
V1H =MIN loL= 160mA ±100/oVee 0.55 0.80 v 

VIK Input clamp voltage Vee= MIN, '1 = llK -0.73 -1.2 v 

1 Input current at maximum input voltage Vee= MAX, vi= 7.0V 100 µA 

llH High-level input current Vee= MAX, vi= 2.7V 20 µA 

Ill Low-level input current Vee= MAX, vi= 0.5V -0.6 mA 

l 1ccH 5.0 12 mA 

'cc 
Supply current (total) 

1eeL 
Vee= MAX 

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. All typical values are at V cc • SV, TA • 2s•e. 
3. The device is not short circuit protected. 
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AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA =+25"C TA= O"C to+ 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vee :SV Vcc=5V±10% 

UNIT CL :50pF CL :50pF 
RL = 1oon RL = 1oon 

Min Typ Max Min Max 

tPLH Propagation delay 
Waveform 1 

1.0 2.0 4.5 1.0 4.5 

tPHL Ona• Dnb to On 1.0 2.5 5.0 1.0 5.0 
ns 

Dtpw Pulse width distortion 1 Frequency = 10MHz 0.8 1.2 1.8 ns 

tPS Propagation delay Skew2•4 Waveform 2 0.8 1.2 1.3 ns 

tRFS Rise and Fall time Skew 3•4 0.3 1.5 2.0 ns 

tas Output to output Skew 4 0.9 1.3 1.6 ns 

1rHL Fall time 90% to 10% Test circuits 1,0 1.5 3.0 0.5 4.0 

1rLH Rise time 10% to 90% and Waveforms 1.0 1.8 3.0 0.5 4.5 ns 

NOTES: 
1. DtpW is defined as the difference between input pulse width and output pulse width (0 to 3 volt input swing and 50% duty cycle). 
2. I 'PLH actual • 'PHL actual I . 
3. I 11.H actual • trJ-t actual I . 
4. Skew times are vaild only under same test conditions (temperature, V cc• loading, etc.,). 

AC WAVEFORMS 

Input or 
Enable 

Output 

Output 

Output 

Waveform 1. Propagation Delay for Input to Output 

NOTE: For all waveforms, V M .. 1.SV. 
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Fiber Optic LED Driver 

TYPICAL (Vee :5.0V) V0 L VERSUS 10 L FOR VARIOUS TEMPERATURES 

1oL 
(mA) 

100 -+-+-ii--'--l--'-f-t-~A-~_._-+-.._.-1--f--1-<'-+---i-+--->--1--:--i-,___,.-+-~ 

0~ 1 0 -l-~=+<~,~r-1~r-,~-+--l-+-+--+--1-~-1--1-~-,~---+--+--+-~--+--1 

0 0.2 0.4 0.6 0.8 1.2 1.4 

VOL (V) 
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TYPICAL (Vee :5.0V) V0 H VERSUS 10 H FOR VARIOUS TEMPERATURES 

VOH(V) 

2.5 2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4 
Q _L ..1 ..1 _L ..1 ..1 ..1 I 

i ! 1 Vf rtT- __ ,,...... . .... ·· 1 

1oH 
(mA) 

-150 
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Fiber Optic LED Driver 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

Test Circuit For Totem-Pole Outputs 

DEFINITIONS 

F\. = Load resistor; see AC CHARACTERISTICS for value. 

CL = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to z0 UT of 

pulse generators. 
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tw AMP(V) 

DY 

tlHL(t~ 

tn.H(t~ 

tw DY 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Ampltude Rep.Rate tw t,-L.H 1rHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Octal Latched Transceiver 
• Drives heavily loaded backplanes 

with equivalent load Impedances 
down to 1 O ohms 

• High drive (100mA) open collector 
drivers on 8-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 I power down 
operation 

DESCRIPTION 

FAST 7 4F8960 I 7 4F896 l 
Futurebus Transceivers 
74F8960-0ctal Latched Bldlrectlonal Futurebus Transceiver, INV (OC) 
74F8961-0ctal 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 Vee= 5V±10%; TA= 0°c to +70°C 

28-Pin Plastic DIP (600 mil)-,- N74F8960N, N74F8961 N 

28-Pin PLCC T 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) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

AO-A7 PNP latched inputs 3.5/0.0117 70µAJ70µA 

Bo. 87 Data inputs with threshold circuitry 5.0/0.167 100µA/100µA 

OEA A Output Enable input (active High) 1.0/0.033 20µA/20µA 

OEB0, OEB
1 

B Output Enable inputs (active Low) 1.0//0.033 20µA/20µA 

LE Latch Enable input (active Low) 1.0//0.033 20µA/20µA 

AO-A7 3-State outputs 150/40 3mA/24mA 

80-87 Open Collector outputs OC*/166.7 OC*/100mA 

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

The 74F8960 and 74F8961 are octal bidi- duced (1 V) voltage swing for lower 
rectional latched transceivers and are in- power consumption and a series diode 
tended to provide the electrical interface on the drivers to reduce capacitive load­
to a high performance wired-OR bus. The ing (<5 pF). 
8 port inverting drivers are low-capaci­
tance open collector with controlled ramp 
and are designed to sink 100 mA from 2 
volts. The 8 port receivers have a 100 mV 
threshold region and a 4 ns glitch filter. 

ground bounce, EMI and crosstalk, low 
capacitive loading, superior noise margin 
and low propagation delays. This results 
in a high bandwidth, reliable backplane. 
The 74F8960 and 74F8961 A ports have 
TIL 3-State drivers and TIL receivers 
with a latch function. A separate High level 
control input (Vx) is provided to limit the A 
port output level to a given voltage level 
(such as 3.3V). For 5.0V systems, Vx is 
simply tied to V cc· The 8 port interfaces to 'Backplane Trans­

ceiver Logic' (BTL). BTL features a re-

Incident wave switching is employed, 
therefore BTL propagation delays are 
short. Although the voltage swing is 
much less for BTL, so is its receiver 
threshold region, therefore noise mar­
gins are excellent. 
BTL offers low power consumption, low 
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74F8961 is the non-inverting version of 
74F8960. 
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Product Specification for 74F896 l 

Futurebus Transceivers 

PIN CONFIGURATION DIP 

74F8960 

IE 
OEA Bo 

Ao 

GND GND 

A, e, 

A, 83 

~ 

GND 

A, 

A1 

Ai; 

A, 

PIN CONFIGURATION 

74F8961 

PIN DESCRIPTION 

SYMBOL PINS 

Ao -A7 3,~6.~9. 10, 1~ 13 

Bo - 87 27, 26, 24, 23, 21, 20, 19, 17 

OEB
0 

15 

OEB
1 

16 

OEA 2 

LE 28 

vx 14 

November 27, 1989 

FAST74F8960, 74F8961 

PIN CONFIGURATION PLCC LOGIC SYMBOL 

74F8960 74F8960 

3 5 I • 10 12 13 

t 
Ao A, A, A, A 4 · A1 Ao A, 

OEB 0 
DEA 

211 LE 

16 OEB 1 

e, e, e, e, e. e, e, e, 

:l7262423212D1t17 

Vcc·Pin1 Vx·Pin14 

GND - Pin 4, 8, 11, 18, 22, 25 

PIN CONFIGURATION PLCC LOGIC SYMBOL 

Ya; 

TYPE 

110 

110 

Input 

Input 

Input 

Input 

Input 

74F8961 74F8961 

GND 11 1,GND 14 11 a, 
35679101213 

Ao A, A, A, A4 A, Ao A, 

15 OEB 0 
OEA 

:za LE 

16 OEB 1 

Bo e, a, a, a. e, e, e, 

27 26 24 23 21 20 ,. 17 

Vcc·Pin 1 Vx·Pin 14 

GND ·Pin 4, 8, 11, 18, 22, 25 

NAME AND FUNCTION 

PNP latched input I 3-state output (with V x control option) 

Data input with special threshold circuitry to reject noise I Open Collector output, 
High current drive 

Enables the B outputs when both pins are Low 

Enables the A outputs when High 

Latched when High (a special delay feature is built in for proper enabling times) 

Clamping voltage keeping v 0 H from rising above VX (VX =Vee for normal use) 
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LOGIC DIAGRAM 74F8960 

15 
OEP 0 

16 
OEP 1 

CEA 
2 

- 28 
LE 

3 
Ao 

5 
A1 

A2 
6 

7 
A3 

9 
A4 

10 
As 

12 
A5 

A7 
13 

Vcc·Pin1 Vx·Pin14 

GND- Pin 4, 8, 11, 18, 22, 25 

November 27, 1989 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 

a 
LE 
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27 
Bo 

26 
81 

24 
B2 

23 
B3 

21 
B4 

20 
B5 

19 
86 

17 
B7 
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LOGIC DIAGRAM 74F8961 

15 
OEB 0 

16 
OEB 1 

OEA 

LE 28 

3 
Ao 

5 
A1 

A2 

7 
A3 

9 
A4 

10 
As 

12 
As 

13 
A7 

Vee· Pin 1 Vx-Pir 

GND. Pin 4, 8, 11, 18, 22, 25 

November 27, 1989 

Data 27 

LE 

Data 26 

LE 

Data 24 

LE 

Data 23 

LE 

Data 21 

LE 

Data 20 

LE 

Data 19 

LE 

Data 17 

LE 
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81 

82 

83 

84 

85 
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Futurebus Transceivers 

FUNCTION TABLE 74F8960 

INPUTS 

An B • n LE CEA OEB0 OEB1 

H x L L L L 

L x L L L L 

x x H L L L 

- - L H L L 

- H H H L L 

- L H H L L 

- - H H L L 

H x L L H x 
L x L L H x 
x x H L H x 
- H L H H x 
- L L H H x 
- H H H H x 
- L H H H x 
H x L L x H 

L x L L x H 

x x H L x H 

- H L H x H 

- L L H x H 

- H H H x H 

- L H H x H 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 

LATCH OUTPUTS 

STATE An Bn 
H z L 

L z H** 

on z on 
(1) (1) (1) 

L12Y L zl21 
L (2) H z(2l 

on an an 
H z z 
L z z 

on z z 
H L z 
L H z 

on L z 
on H z 
H z z 
L z z 

on z z 
H L z 
L H z 

on L z 
an H z 

Preliminary Specification for 74F8960 
Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F896 l 

MODE 

A 3-state, Data from A to B 

A 3-state, Latched data to B 

Feedback: A to B, B to A 

Preconditioned Latch enabling data 
transfer from B to A 

Latch state to A and 8 

B and A 3-state 

B 3-state, Data from B to A 

B and A 3-state 

B 3-state, Data from B to A 

On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to Band B to A 
(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEB0 and OEB1 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. 
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FUNCTION TABLE. 74F8961 

INPUTS 

An B • n LE CEA OEB0 OEB1 

H x L L L L 

L x L L L L 

x x H L L L 

- - L H L L 

- H H H L L 

- L H H L L 

- - H H L L 

H x L L H x 
L x L L H x 
x x H L H x 
- H L H H x 
- L L H H x 
- H H H H x 
- L H H H x 
H x L L x H 

L x L L x H 

x x H L x H 

- H L H x H 

- L L H x H 

- H H H x H 

- L H H x H 

H High voltage level 
L Low voltage level 
X Don't care 

Input not externally driven 
Z High Impedance (off) state 

LATCH OUTPUTS 

STATE An Bn 

H z H** 

L z L 

on z on 

(1) (1) (1) 

H\2f H zl2}-

H(2) L z(2) 

on on on 

H z z 

L z z 

on z z 

H H z 

L L z 

~ H z 

on L z 

H z z 

L z z 

on z z 

H H z 

L L z 

~ H z 

~ L z 

Preliminary Specification for 74F8960 

Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F896 l 

MODE 

A 3-state, Data from A to B 

A 3-state, Latched data to B 

Feedback: A to B, B to A 

Preconditioned Latch enabling data 
transfer from 8 to A 

Latch state to A and 8 

B and A 3-state 

8 3-state, Data from 8 to A 

8 and A 3-state 

B 3-state, Data from 8 to A 

On High or Low voltage level one setup time prior to the Low-to-High LE transition 
(1) Condition will cause a feedback loop path; A to B and B to A 
(2) The latch must be preconditioned such that B inputs may assume a High or Low level while OEB

0 
and OEB1 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. 
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Preliminary Specification for 74F8960 
Product Specification for 74F896 l 

FAST74F8960, 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 

Vee Supply voltage -0.5 to +7.0 v 

vx Threshold control -0.5 to +7.0 v 

VIN Input voltage 1 OEB_n' OEA, LE -0.5 to +7.0 v 
l ~-AL ~-8..l. -0.5 to 5.5 

llN Input current -40 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1 AO-A7 48 

1ouT Current applied to output in Low output state 
j Bo- 87 200 

mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER UNIT 

Min Norn Max 

Supply voltage 4.5 5.0 5.5 v 

High-level input voltage 
Except BJ1 - 8..1. 2.0 

I--;:;:~---;:;:8_.1_~...___._ ____ r-_ "T'b~ ~ - - - .,.. - - """"' v 

V
1
L Low-level input voltage , __ E_xc_e_p_t 8~0~--8_1~ __ .I 0 ·8 I v 

1------t---------------+--B__..]l_,_"_B_,'_.1_'------1111l• - - ~ - - - +- ...!,·~ _J1------1 
Input clamp current Except A_n_ - A..2 -18 mA 

High-level output current mA 

Low-level output current mA 

Operating free-air temperature range 0 70 
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Philips Components-Signetics FAST Products Product Specification for 74F896 l 

Futurebus Transceivers FAST 74F8960, 74F896 l 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH High level output current BO-B7 V cc = MAX, V1L =MAX, V1H = MIN, V OH = 2.1 V 100 µA 

1oFF Power-off output current Bo- B7 Vee= O.OV, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

Vee= MIN, VIL= MAX, 'oH = -3mA, Vx =Vee 2.5 Vee v 

VOH High-level output voltage A0 -A/ 
V1H =MIN 

'oH = -0.4mA, 2.5 vx v 
Vx = 3.13V & 3.47V 

A0 -A/ 
Vee= MIN, VIL= MAX, 10 L = 2omA, Vx =Vee 0.5 v 
V1H =MIN 

VOL Low-level output voltage Vee= MIN, VIL= MAX, 10 L = 1oomA 1.15 v 
BO-B7 

V1H =MIN 10 L = 4mA 0.40 v 

AO-A7 Vee= MIN, 11= 11K -0.5 v 
VIK Input clamp voltage 

Except A0 - A7 Vee= MIN, 11= 11K -1.2 v 

Input current at 
OEBn, OEA, LE Vee= O.OV, vi= 7.0V 100 µA 

'1 maximum input voltage Ao -A7,BO - B7 V cc = MAX, V1 = 5.5V 1 mA 

OEBn, OEA, IT Vee= MAX, V1 = 2.7V, Bn -An =OV 20 µA 
11H High-level input current 

BO-B7 Vee= MAX, vi= 2.1V 100 µA 

OEB...n.'.OEA,IT Vee= MAX, vi= 0.5V -20 µA 
11L Low-level input current 

BO-B7 Vee= MAX, vi= 0.3V -100 µA 

TOZH Off-state output current, 
AO-A7 Vee= MAX, Vo =2.7V 70 µA 

+ 11H High-level voltage applied 
1ozL Off-state output current, 

AO-A7 Vee= MAX, Vo =0.5V -70 µA 
+ 11L Low-level voltage applied 

Vee= MAX, VX = V'tf, LE= OEA = OEBn = 2.7V, -100 100 µA 

'x High-level control current 
A_JJ_-AJ_ = 2.7V, ~o - 'i = 2.0V 

~=MAX, VX = 3.13V & 3.47 V, LE= OEA = 2.7V, -10 10 mA 
OEBn =Ao -~ = 2.7V, B0 - B7 = 2.0V 

1os Short-circuit outp.;1 current3 
A

0
- A7 only Vee= MAX, Bn = 1.6V, OEA = 2.0V, OEBn = 2.7V -60 -150 mA 

1ccH Vee= MAX 70 100 mA 

1cc Supply current (total) 1ccL Vee= MAX, VIL= 0.5V 100 145 mA 

1ccz Vee= MAX, VIL= 0.5V 80 100 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, V x = V cc for all test conditions. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 108, 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, 108 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H=1.6V and v1L =1.3V. 
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Futurebus Transceivers 

AC ELECTRICAL CHARACTERISTICS for 74F8960 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 5.5 
Waveform 1, 2 

tPHL BtoA 6.0 

tPZH Output Enable time from High or Low 8.0 

tPZL OEA to A 
Waveform 4.5 8.5 

tPHZ Output Disable time to High or Low 
Waveform 4.5 2.0 

tPLZ OEA to A 2.0 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 
Waveform 1, 2 2.0 

tPHL Ato B 3.5 

tPLH Propagation delay 
Waveform 1, 2 

3.0 

tPHL LE to B 4.0 

tPLH Enable/disable time 2.5 

tPHL OEB..n.to B 
Waveform 1, 2 4.5 

1rLH 
Transition time, B Port Test Circuit and 0.5 

1rHL 1.3V to 1.7 V, 1.7V to 1.3V Waveforms 0.5 

AC SETUP REQUIREMENTS for 74F8960 

SYMBOL PARAMETER TEST CONDITION 

Min 

t
5
(H) Set-up time 5.0 

!.:._(L) A to LE Waveform 3 5.0 

1,(H) Hold time 0.0 
1,(L) A to LE Waveform 3 0.0 

\y(L) LE pulse width, Low Waveform 3 6.0 
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Product Specification for 74F896 l 

FAST 7 4F8960 I 7 4F896 l 

A PORT LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Yee :SY .Yee= SY ±10% UNIT 
CL= SOpF CL= SOpF 
RL =soon RL =soon 

Typ Max Min Max 

7.5 12.0 5.0 12.0 
7.5 10.5 6.0 11.0 

ns 

10.5 14.5 7.5 15.5 ns 
12.0 14.5 8.5 17.0 

. 4.5 7.0 2.0 7.5 ns 
4.5 7.5 2.0 8.0 

B PORT LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Yee= SY Vee= sv ±10% 
UNIT CD= 30pF CD= 30pF 

Ru =9n Ru =9n 

Typ Max Min Max 

4.0 7.0 2.0 8.0 
ns 

6.0 8.0 3.0 9.0 

5.0 8.5 2.5 10.0 
6.0 9.0 3.0 9.5 

ns 

4.5 7.5 1.5 8.5 
7.5 10.5 3.5 10.5 

ns 

2.0 4.5 0.5 4.5 
2.0 4.5 0.5 4.5 

ns 

LIMITS 

TA= +2S°C TA= 0°c to +70°C 

Vee= sv Vee= sv ±10% 
UNIT CL= SOpF CL= SOpF 

RL =soon RL =soon 

Typ Max Min Max 

5.0 ns 
5.0 

0.0 ns 
0.0 

6.0 ns 
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Futurebus Transceivers 

AC ELECTRICAL CHARACTERISTICS for 74F8961 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 5.5 

tPHL BtoA 
Waveform 1, 2 6.0 

tPZH Output Enable time fro~ High or Low Waveform 4.5 
8.0 

tPZL OEAtoA 8.5 

tPHZ Output Disable time to High or Low 
Waveform 4.5 2.0 

tPLZ OEAtoA 2.0 

SYMBOL PARAMETER TEST CONDITION 

Min 

tPLH Propagation delay 
Waveform 1, 2. 2.0 

tPHL AtoB 3.5 

'PLH 
Propagation delay 

Waveform 1, 2 · 
3.0 

tPHL "CEtoB 4.0 

tPLH Enable/disable time 2.5 

tPHL OEB_n_to B 
Waveform 1, 2. 

4.5 

i-LH 
Transition time, B Port Test Circuit and 0.5 

i-HL 1.3V to 1.7 v. 1.7V to 1.3V Waveforms 0.5 

AC SETUP REQUIREMENTS for 74F8961 

SYMBOL PARAMETER TEST CONDITION 

Min 

t
8
(H) Set-up time 5.0 

!.,_(L) Ato LE Waveform 3 5.0 

i,(H) Hold time 0.0 
i,(L) Ato LE Waveform 3 0.0 

1w(L) LE pulse width, Low Waveform 3 6.0 
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FAST 7 4F8960 I 7 4F896 l 

A PORT LIMITS 

TA= +2S"C TA= 0°c to +70°C 

vee=SV Yee=SV±10% UNIT 
CL= SOpF CL= SOpF 
RL = SOOQ RL = SOOQ 

Typ Max Min Max 

7.5 12.0 5.0 12.0 
7.5 10.5 6.0 11.0 

ns 

10.5 14.5 7.5 15.5 ns 
12.0 14.5 8.5 17.0 

4.5 7.0 2.0 7.5 ns 
4.5 7.5 2.0 8.0 

B PORT LIMITS 

TA= +2S"C TA= O"C to +70"C 

vee=SV vee=SV±10% 
UNIT CD :30pF CD :30pF 

Ru =90 Ru=9U 

Typ Max Min Max 

4.0 7.0 2.0 8.0 
6.0 8.0 3.0 9.0 

ns 

5.0 8.5 2.5 10.0 
6.0 9.0 3.0 9.5 

ns 

4.5 7.5 1.5 8.5 
7.5 10.5 3.5 10.5 ns 

2.0 4.5 0.5 4.5 
2.0 4.5 0.5 4.5 

ns 

LIMITS 

TA= +25°C TA = 0°c to +70°C 

Vee= SV Vee=SV±10% 
UNIT CL= SOpF. CL= SOpF 

RL = SOOQ RL = SOOQ 

Typ Max Min Max 

5.0 ns 
5.0 

0.0 
ns 

0.0 

6.0 ns 
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Preliminary Specification for 74F8960 
Product Specification for 74F8961 

Futurebus TrOnsceivers FAST 7 4F8960 I 7 4F896 l 

AC WAVEFORMS 

[ ----­An,Bn . _..,. ____ I-----/ 

Waveform 1. Propagation Delay.For Data 
To Output 

~VM 
~i __ p;~:r~ 

~VM 

Waveform 2. Propagation Delay For Data 
To Output 

Waveform 3. D~ Setup And Hold Times 
And LE Pulse Widths 

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

OEA 

An +0.3V 
1 

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

NOTE: For all waveforms, V M = 1.SV. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Your t W 

10% 

AMP(V) 

CLl LOWY 

Test Circuit For 3-State Outputs On A Port 

SWITCH POSITION 

TEST 

tPLZ' tPZL 
All other 

PULSE 
GENERATOR 

SWITCH 

closed 

open 

Test Circuit For Outputs On B Port 

DEFINITIONS 

Ru 

RL = Load resistor; see AC CHARACTERISTICS for 
value. 

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

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

November 27, 1989 

tTHL (11) 

lrLH (t,) ITHL (t,) 

90% 

lw 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 
FAMILY 

74F Amplitude LowV Rep. Rate tw 

A Port 3.0V O.OV 1MHz 500ns 

B Port 2.0V 1.0V 1MHz 500ns 

c0 = Load capacitance includes jig and probe capaci­
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 
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tTLH 

2.5ns 

4.0ns 

AMP(V) 

LOWY 

tTHL 

2.5ns 

4.0ns 
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Status Product Specification 

FAST Products 

FEATURES 
• Octal Latched Transceiver 
• Drives heavily loaded backplanes 

with equivalent load Impedances 
down to 10 ohms 

• High drive (100mA) open collector 
drivers on B-port 

• Reduced voltage swing (1 volt) 
produces less 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 

• Multiple GND pins minimize ground 
bounce 

• ·Glitch-free power up I power down 
operation 

DESCRIPTION 

The 7 4F8962 and 7 4FB963 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. 

The Bport interfaces to 'Backplane Trans­
ceiver Logic' (BTL). BTL features a re­
duced (1 V) voltage swing for lower power 

FAST74F8962,74F8963 
Futurebus Transceivers 
74F8962 9-Blt Latched Bidirectional Futurebus Transceiver, INV (OC) 
74F8963 9-Blt Latched Bidirectional Futurebus Transceiver, NINV (QC) 

TYPE 
TYPICAL PROPAGATION MAX SUPPLY CURRENT 

DELAY (TOTAL) 

74F8962 6.5ns 90mA 

74F8963 5.5ns 90mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

Vee= 5V±10%; °!A= 0°c to +70°C 

44-Pin Quad FlatpackT N74F8962Y, N74F8963Y 

44-Pin PLCC N74F8962A, N74F8963A 

NOTE 1: Flatpack package 1s not available at this time. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
74F(U.L) LOAD VALUE 

HIGH/LOW HIGH/LOW 

Al0-Al8 
PNP latched inputs 1.0/0.033 20µA/20µA 

Bo· Ba Data inputs with threshold circuitry 5.0/0.167 100µA/100µA 

OEAB,OEBA Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

LEAB, LEBA Latch Enable inputs (active Low) 1.0//0.033 20µA/20µA 

AOJl-A~ 3-State outputs 150/40 3mN24mA 

Bo· Ba Open Collector outputs OC*/166.7 OC*/100mA 

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

consumption and a series diode on the 
drivers to reduce capacitive loading. 

Incident wave switching TO 9 ohm is 
guaranteed. The voltage swing is much 
less for BTL, so is its receiver threshold 
region, therefore noise margins are ex­
cellent. 
BTL offers low power consumption, low 
ground bounce, low EMI and crosstalk, 
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low capacitive loading, superior noise 
margin and low propagation delays. This 
results in a high bandwidth, reliable 
backplane. 
The 7 4FB962 and 7 4FB963 A ports have 
TTL 3-State drivers and TTL receivers 
with a latch function. 

74FB963 is the non-inverting version of 
74FB962. 



Philips Components-Signetics FAST Products 

Futurebus Transceivers 

PIN CONFIGURATION FLATPACK and PLCC 

74F8962 

"'z AOz Al3 A03 Al4 GND A04 "'s AOs"'& AOG 

TOP VIEW 

PIN CONFIGURATION FLATPACK AND PLCC 

74F8963 

"'z AOz Al3 A03 Al4 GND A04 "'s AOs"'e A06 

TOP VIEW 

PIN DESCRIPTION 

SYMBOL PINS 

Al0 -A~ 2, 4, 7, 9, 11,14, 16, 19, 21 

~ - B_a_ 42, 40, 38, 36, 34, 32, 30, 28, 26 

OEAB 25 

OEBA 44 

tEAB 24 

LEBA 43 

AO_D_-AO_a_ 3, 5, 8, 10, 13, 15, 17, 20, 22 

GND 6, 12, 18, 27, 29, 31, 33, 35, 37, 39,41 

~ 1, 23 

April 18, 1990 

TYPE 

Input 

1/0 

Input 

Input 

Input 

Input 

Output 

Ground 

Power 

Product Specification 

FAST74F8962,74F8963 

LOGIC SYMBOL (IEEE/IEC) 
74F8962 

Vee. Pin 1.23 

GND •Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41 

LOGIC SYMBOL(IEEE/IEC) 

74F8963 

Vee. Pin 1,23 

GND •Pin 6, 12, 18, 18, 27, 29, 31, 33, 35, 37, 39, 41 

NAME AND FUNCTION 

PNP latched inputs 

Data input I Open Collector outputs. High current drives. 

Output Enable input. Enables the B outputs when Low. 

Output Enable input. Enables the A outputs when Low. 

Latch Enable input. Enables the AB latches Low. 

Latch Enable input. Enables the BA latvches Low 

TTL 3-state outputs 

Grounds 

Positive supply voltages 
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LOGIC DIAGRAM 74F8962 

OEAB C>-{> 
LEAB C>-{:>--
LESA 

OEBA 

Al 0 
Data Q 
E Bo 

A0 0 Q Data 
E 

Al 1 Data Q 
E 81 

A0 1 Q Data 
E 

Al 2 Data Q 
E 82 

A0 2 Q Data 
E 

Al 3 Data Q 
E 83 

A0 3 Q Data 
E 

Al 4 Data Q 
E 84 

A0 4 Q Data 
E 

Al 5 Data a 
E 85 

A0 5 a Data 
E 

Al 6 
Data a 
E 85 

A0 6 a Data 
E 

Al 7 Data a 
E 87 

A0 7 a Data 
E 

Ala Data a 
E Ba 

AO a a Data 
E 

Vee· Pin 1,23 

GND •Pin 6, 12, 18, 27, 29, 31, 33, 35, 37, 39, 41 
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LOGIC DIAGRAM 74F8963 

OEAB 

LESA 

LEAB 

OEBA 

Al 0 Data 
E Bo 

A0 0 Q 

Al 1 Data 
E 81 

A0 1 Q 

Al 2 Data 
E 82 

A0 2 Q 

Al 3 Data 
E 83 

A0 3 Q 

Al 4 Data 
E 84 

A0 4 Q 

Al 5 Data 
E 85 

A0 5 Q 

Al 6 Data 
E Bs 

A0 6 Q 

Al 7 Data 
E 87 

A0 7 Q 

Ala Data 
E Ba 

AO a Q 

Vee· Pin 1,23 

GND. Pin 6, 12, 18, 27, 29, 31, 33, 35, 37, 39, 41 
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FUNCTION TABLE 74F8962 

INPUTS 
LATCH 

OUTPUTS STATES MODE 
Al B • 

"' 
LEAB LEBA OEAB OEBA AB BA A0

0 en 

H H l L H H H H z x 
L L L L H H L L z x B and AO disabled 

x x H H H H an an z x 
H - L x L H H an z L 

AO 3-state, transparent data from Al to B 
L - L x L H L an z H .. 

x H x L H L an H L x 
x L x L H L an L H x 

B disabled, transparent data from B to AO 

x x H x L H an an z an AO 3-state, latched data to B 

x x x H H L an an an x B disabled, latched data to AO 

x x H H L L an an an an 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't care 

.. Input not externally driven 
Z High Impedance (OFF) state 
0

0 
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 8 inputs do not float. If they do they are equal to Low state. 

FUNCTION TABLE 74FB963 

INPUTS LATCH OUTPUTS STATES MODE 
Al B • n LEAB LEBA OEAB OEBA AB BA AOn en 

H H L L H H L L z x 
L L L L H H H H z x Band AO disabled 

x x H H H H an an z x 
H - L x L H L an z H 

AO 3-state, transparent data from Al to B 
L - L x L H H an z L 

x H x L H L an L H x 
x L x H H 

B disabled, transparent data from B to AO 
L L an L x 

x x H x L H an an z an AO 3-state, latched data to B 

x x x H H L an an an x B disabled, latched data to AO 

x x H H L L an an an an Latched state to AO and B 

H L L L L L L H H .. 
Read back from Al to B to AO (both latches 

L L L L L H H L L transparent) 

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

Input not externally driven 
Z = High Impedance (OFF) state 
0

0 
High or Low voltage level one setup time prior to the Low-to-High LEXX transition 

H** = Goes to level of pullup voltage. 
B* = Precaution should be taken to insure B inputs do not float. If they do they are equal to Low state. 

April 18, 1990 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range ) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
1 OEBA, OEAB, LESA, LEAB -0.5to +7.0 

VIN Input voltage v J Ao - AS' Bo - Ba -0.5 to +5.5 

llN Input current -40 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
l AOo ·AOa 48 

1our Current applied to output in Low output state 
r Bo- Ba 200 

mA 

!A. Operating free-air temperature range Oto +70 oc 
TSTG Storage temperature -65to+150 oc 

RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 
Except B_a_ - B_a_ 2.0 v 
~-B_a_ 1.62 

vl Low-level input voltage 
Except 80 - 88 

0.8 v 
Bo - Be 1.47 

llK Input clamp current -18 mA 

1oH High-level output current AOo·AOa -3 mA 

AOo·AOa 24 

1oL Low-level output current 
Bo- Ba 

mA 
100 

TA Operating free-air temperature range 0 70 oc 

April 18, 1990 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

1oH 
High level output current Bo- B8 Vee= MAX, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

1oFF 
Power-off output current Bo- B8 Vee= O.OV, VIL =MAX, VIH =MIN, VOH = 2.1V 100 µA 

~H High-level output voltage A0
0

-A08
4 

Vee= MIN, VIL= MAX, VIH =MIN, I OH= -3mA 2.5 Vee v 

A00 -Ao-: Vee= MIN, VIL= MAX, VIH =MIN, 'oL = 24mA 0.5 v 

VOL Low-level output voltage Vee= MIN, VIL= MAX, VIH =MIN, IOL = 100mA 0.75 1.0 1.10 v 
BO-B8 

v_CC_ =MIN, VJL =MAX, VJ.Ii= MIN, h = 4mA 0.4 v 

VJK. Input clamp voltage Vee= MIN, II= llK -1.2 v 

OEAB,OEAB, 

Input current at LEAB, LEBA, Vee= MAX, vi= 7.0V 100 µA 
II maximum input voltage A1_-A~ 

Ba_- B_a Vee= MAX, vi = 5.5V 1 mA 

OEAB,OEAB, 
LEAB, LEBA, Vee= MAX, v, = 2.7V 20 µA 

11H High-level input current Ah-A~ 

B__a_- B...a Vee= MAX. vi= 2.1V 100 µA 

OEAB,OEAB, 
LEAB, LEBA, Vee= MAX, v, = 0.5V -20 µA 

11L Low-level input current A!.o._-A!.a_ 

~-B...8. Vee= MAX, vi= 0.3V -100 µA 

1ozH 
Off-state output current, 

Vee= MAX, Vo =2.7V 50 µA 
High-level voltage applied 

Off-state output current, 
A0

0
-A08 

1ozL Low-level voltage applied 
Vee= MAX. Vo =0.5V -50 µA 

1os 
Short-circuit l 'F8962 A0

0
-A08 

Vee= MAX, Bn = 1.3V,OEBA = 0.8V, OEBn "'2.7V 
-60 -150 mA 

output current
3 j 'F8963 only Vee= MAX. Bn = 1.8V, OEBA = 0.8V, OEBn = 2.7V 

1ccH Vee= MAX 80 110 mA 

1cc Supply current (total) 1ccL 
105 145 mA 

1ccz 
Vee= MAX, VIL= 0.5V 

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. All typical values are at V cc• SV, TA• 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, 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, 105 tests should be performed last. 

4. Due to test equipment limitations, actual test conditions are for v1H.1 .8V and v1L ·1 .3V. 
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Futurebus Transceivers FAST 7 4F8962, 7 4F8963 

AC ELECTRICAL CHARACTERISTICS FOR 74F8962 
A PORT LIMITS 

TA=+25°C TA= 0°Cto TA :0°C to 

+70°C +70°C 
SYMBOL PARAMETER TEST CONDITION Vee= SV Vee= sv ±10% Vee :SV±S% UNIT 

CL= SOpF CL= SOpF CL= SOpF 

RL =soon RL =soon RL =soon 

Min Typ Max Min Max Min Max 

tPLH Propagation delay 5.0 7.0 10.0 4.5 11.0 4.5 10.5 

tPHL Bn to AOn Waveform 1, 2 3.5 5.5 8.5 3.5 8.5 3.5 8.5 ns 

tPLH Propagation delay 5.5 7.0 10.0 5.0 10.0 5.0 10.5 
1PHL LEBA to AO...n 

Waveform 1,2 4.5 6.5 9.5 4.5 9.5 4.5 9.5 
ns 

tPZH Output Enable time to High or Low Waveform 5,6 7.5 9.5 12.5 6.5 13.5 6.5 13.0 
1PZL OEBA toAOn 8.5 10.5 13.0 7.5 14.5 . 7.5 13.5 

ns 

1PHZ Output Disable time from High or Low Waveform 5,6 3.5 5.5 8.5 2.5 10.0 2.5 9.0 
1PLZ OEBA toAOn 4.5 6.5 9.5 4.0 10.0 4.0 9.5 

ns 

tRSKEW 
Skew between receivers in same 

1.5 2.5 4.0 4.0 
package Waveform 4 ns 

B PORT LIMITS 

TA= +2S°C TA= O°Cto TA :O°C to 

+70°C +70°C 

Vee= sv Vee= sv ±10% Vee :SV±S% 

SYMBOL PARAMETER TEST CONDITION 
C0: 30pF C0 = 30pF C0 :30pF 

UNIT Ru= 9n Ru= 9.!l Ru= 9n 

Min Typ Max Min Max Min Max 

1PLH Propagation delay 
Waveform 1, 2 

3.5 5.5 8.5 3.0 9.0 3.0 9.0 
1PHL Aln to Bn 4.0 6.0 9.5 3.5 10.5 3.5 10.0 

ns 

1PLH Propagation delay 4.0 6.0 8.5 3.5 9.5 3.5 9.5 

tPHL LEAB to Bn 
Waveform 1, 2 5.0 7.0 10.5 5.0 10.5 5.0 10.5 

ns 

1PLH Output Enable/Disable time 3.5 5.0 8.0 3.0 8.5 3.0 8.0 

tPHL OEABto ~ Waveform 1 3.0 4.0 8.0 2.5 8.5 2.5 8.5 
ns 

~LH Transition time, B port Test Circuit and 1.0 1.2 1.6 1.0 2.5 1.0 2.5 
ns 

HL 10% to 90%, 90%nto 10% Waveforms 1.0 2.0 2.5 1.0 3.5 1.0 3.5 

'osKEW 
Skew between drivers in same 

0.5 
package Waveform 4 2.0 3.0 3.0 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 Vee= sv Vee= sv ±10% Vee :SV±S% UNIT 
CL= SOpF CL= SOpF CL= SOpF 

RL =soon RL =soon RL =soon 

Min Typ Max Min Max Min Max 

t
5
(H) Set-up time 

Waveform 3 
3.0 3.5 3.0 

t
5
(L) Aln to LEAB 1.0 2.0 1.5 

ns 

1ti(H) Hold time 3.0 3.5 3.0 

'ti(L) Aln to LEAB Waveform 3 0.0 0.0 0.0 
ns 

t (H) Set-up time 
Waveform 3 

2.0 2.5 2.0 ns 
t:(L) Bn to LESA 1.0 1.0 1.0 

1ti(H) Hold time Waveform 3 3.0 3.5 3.0 ns 
j;_(L) ~to LESA 1.5 2.0 2.0 

1w(L) LEAB or LESA Pulse width, Low Waveform 3 4.5 4.5 4.5 ns 
I 
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AC ELECTRICAL CHARACTERISTICS FOR 74F8963 
A PORT LIMITS 

TA= +25"C TA :O"C to TA :O"C to 

+70°C +70°C 
SYMBOL PARAMETER TEST CONDITION Yee= SY Yee= SY ±10% Yee=SY ±5% UNIT 

CL= SOpF CL= SOpF CL= SOpF 

RL =soon RL =soon RL :Soon 

Min Typ Max Min Max Min Max 

1PLH Propagation delay 3.5 5.5 8.0 3.0 9.0 3.0 8.0 
1PHL Bn to AOn Waveform 1, 2 2.5 4.0 7.0 2.0 7.5 2.0 7.5 

ns 

1PLH Propagation delay 6.0 7.5 10.0 5.0 11.5 5.0 10.0 
1PHL LESA to AO_n 

Waveform 1,2 4.0 5.5 8.5 3.5 9.0 3.5 8.5 ns 

1PZH Output Enable time to High or Low Waveform 5,6 
9.0 11.0 14.0 8.5 15.5 8.5 14.5 

tPZL OEBA to AO__n 10.0 12.0 15.0 9.0 17.0 9.0 15.5 
ns 

tPHZ Output Disable time from High or Low Waveform 5,6 
4.0 6.0 9.0 3.0 10.5 3.0 9.5 

tPLZ OEBA toAOn 5.5 7.0 10.0 5.0 11.0 5.0 10.0 
ns 

tRSKEW 
Skew between receivers in same 

1.5 2.0 4.0 4.0 
package Waveform 4 ns 

B PORT LIMITS 

TA= +25"C TA= O"C to TA :O"C to 

+70°C +70"C 
Yee=SY Yee= SY ±10% Yee :SY ±5% 

SYMBOL PARAMETER TEST CONDITION 
CD= 30pF CD= 30pF CD :30pF 

UNIT Ru :9n Ru :9n Ru=9n 

Min Typ Max Min Max Min Max 

tPLH Propagation delay 
Waveform 1, 2 

2.0 4.0 6.5 1.5 7.0 2.0 7.0 
. tPHL Aln to Bn 2.0 3.5 6.5 1.5 6.5 2.0 6.5 

ns 

tPLH Propagation delay 3.5 5.0 8.0 3.0 8.5 3.5 8.5 

tPHL LEAB to Bn 
Waveform 1, 2 2.5 4.0 7.0 2.0 8.0 2.5 8.0 

ns 

1PLH Output Enable/Disable time 3.5 5.5 8.0 2.5 8.5 2.5 8.0 

tP_HL OEAB to Bn Waveform 1 3.0 5.0 7.5 2.5 8.5 2.5 8.0 
ns 

trLH Transition time, B port Test Circuit and 1.0 1.2 1.6 1.0 2.5 1.0 2.5 

trHL 10% to 90%, 90%"to 10% Waveforms 1,0 2.0 2.5 1.0 3.5 1.0 3.5 
ns 

US KEW 
Skew between drivers in same 

0.5 
package Waveform 4 2.0 3.0 3.0 ns 

AC SETUP REQUIREMENTS FPR 74F8963 
LIMITS 

TA= +25"C TA= O"C to TA :0°C to 

+70°C +70°C 

SYMBOL PARAMETER TEST CONDITION Yee=SY Yee= SY ±10% Yee :5Y±5% UNIT 
CL= SOpF CL= SOpF CL= SOpF 

RL =soon RL =soon RL :SOOn 

Min Typ Max Min Max Min Max 

t (H) Set-up time 
Waveform 3 

4.0 4.5 4.0 
t:(L) Aln to LEAB 1.0 1.5 1.0 

ns 

1t,(H) Hold time 2.5 3.0 2.5 

1t,(L) Aln to LEAB Waveform 3 0.0 0.0 0.0 
ns 

t(H) Set-up time 
Waveform 3 

2.0 2.5 2.0 ns 
t:(L) Bn to r:EBA 0.0 1.0 0.0 

1t,(H) Hold time Waveform 3 2.5 3.0 3.0 ns 
\;_(L) Bn to LESA 1.0 1.5 1.0 

'w(L) LEAB or LEBA Pulse width, Low Waveform 3 4.5 5.5 5.5 ns 
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AC WAVEFORMS 

Aln, Bn 

LEAB, LEBA 
OEAB, 

AOn, Bn 

Waveform 1. Propagation Delay For Data Or Output 
Enable Or Latch Enable To Output 

v., v., 

Waveform 3. Data Setup And Hold Times 
And LEAB/LEBA Pulse Widths 

Waveform 2. Propagation Delay For Data Or 
Latch Enable To Output 

Waveform 4. Propagation delay skew 
and output to output skew 

OEAB ~Vy 
==~1-~~J --~~ 

AOn ~VoL+0.3V 
T" 

Waveform 5. 3·State Output Enable Time To High Level Waveform 6. 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 M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

Your 

CLJ-
Teat Circuit For 3·State Outputs On A Port 

SWITCH POSITION 

TEST SWITCH 

tPLZ' tPZL closed 

All other open 

L1.ov 

io-----lw-----oi 

10% 

ITHL (1 1) 

ITLH (t,) 

----tw----

VM = 1.5V 

Input Pulse Definition 

PULSE 
GENERATOR INPUT PULSE REQUIREMENTS 

Test Circuit For outputs On B Port 

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. 

April 18, 1990 

FAMILY 
74F Amplitude LowV Rep. Rate tw 

A Port 3.0V O.OV 1MHz 500ns 

8 Port 2.0V 1.0V 1MHz 500ns 

c0 = Load capacitance includes jig and probe capaci­
tance; see AC CHARACTERISTICS for value. 

Ru = Pull up resistor; see AC CHARACTERISTICS 
for value. 
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1TLH 

2.5ns 

4.0ns 

AMP(V) 

LOWV 

LOWV 

1THL 

2.5ns 

4.0ns 



SlgneHcs 

Document No. 853-1157 

ECNNo. 97652 

Date of Issue September 15, 1989 

Status Product Specification 

FAST Products 

FEATURES 
• Ideal for driving transmission 

lines or backplanes.160mA 10 L 
Ideal for appllcatlons with Imped­
ance as low as 300 

• Guaranteed threshold voltages on 
the Incident wave while driving 
line as low as 300. 

• High Impedance NPN base Inputs 
for reduced loading (20µA In High 
and Low states) 

• Ideal for appllcatlons which 
require high output drive and 
minimal bus loading 

• Octal Interface 
• 'F30240 Inverting 
• 'F30244 Non-Inverting 
• Open-Collector outputs sink 

160mA 

• Multiple side pins are used for V cc 
and GND to reduce lead Induc­
tance ( Improves speed and noise 
Immunity) 

• Available In 24-pln standard slim 
DIP (300mll) plastic, SOL or 
CERDIP packages 

DESCRIPTION 

The 74F30240/F30244 are high current 
open collectors octal buffers composed 
of eight inverters. The 'F30240 has in­
verting data paths and the 'F30244 has 
non-inverting paths. Each device has 
eight inverters with two Output 
Enableis(OE

0
, OE1) each controlling four 

outputs. Both drivers are designed to 
deal with the low-impedance transmis-

FAST 74F30240174F30244 
30Q Line Drivers 
'F30240 Octal 300 Line Driver With Enable, Inverting 
( Open Collector ) 
'F30244 Octal 300 Line Driver With Enable, Non-Inverting 
( Open Collector ) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY 

74F30240 9.5ns 

74F30244 10.5ns 

ORDERING INFORMATION 

PACKAGES 

24-Pin Cerdip (300 mil) 

24-Pin Plastic Slim DIP(300 mil) 1 

NOTE: 

(TOTAL) 

62.5mA 

69mA 

COMMERCIAL RANGE 
Vee= 5V±10%; TA= O"C to +70°C 

N74F30240F, N74F30244F 

N74F30240N, N74F30244N 

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

~·~cause o'T'lh:riiQh' cU'rfent' s'rnr<ing cTpa~tYc>.ir;ieS: p~:,"iJi~ ~.;ge~M~r • 

I 
only be used under the following conditions: a) 50% duty cycle AND b) 3/5 of remaining 
50% driving S 100 mA (leaving the remaining 215 of the to drives 160 mA) OR c) use 2: 

1 450 linear feet per minute forced air or other thermal mounting techniques. 
... ________________________ _ 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L) LOAD VALUE 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Do· D1 Data inputs 1.0/0.033 20µA/20µA 

OE0-0E1 Output Enable inputs (active Low) 1.0/0.033 20µA/20µA 

00-07 Data outputs (QC) for 'F30240 OC/266.7 OC/160mA 

0 0- 0 1 Data outputs (QC) for 'F30244 OC/266.7 OC/160mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA In the High state and 0.6mA in the Low state. 
OC •Open Collector 

sion line effects found on printed circuit 
boards when fast edge rates are used. 
The 160 mA 10L provides ample power to 

256 

achieve TTL switching voltages on the 
incident wave. 
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Document No. 853-1200 

ECNNo. 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 collectors {B
0
-B

7
) and 

3-states{A
0
-A

7
) 

• Open-Collector outputs sink 
160mA 

• 160mA IPL Ideal for low-Impedance 
applications and transmission line 
effects with Impedance as low as 
30.Q 

• 3-state buffer outputs sink 24mA 

• Multiple side pins are used for V cc 
and GND to reduce lead Inductance 
{ Improves speed and noise 
Immunity) 

• Available In 24-pln standard slim 
DIP {300mll) plastic or CERDIP 
packages 

• Flow through plnout structure 
facilitates PC board layout 

DESCRIPTION 

FAST 74F30245174F30640 
Transceivers 
74F30245 Octal 30.Q Transceiver Non-Inverting 
( Open Collector With Enable + 3-State ) 
74F30640 Octal 30.Q Transceiver Inverting 
( Open Collector With Enable + 3-State ) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY JTOTAL.}_ 

74F30245 5.5ns 90mA 

74F30640 5.0ns 85mA 

ORDERING INFORMATION 

PACKAGES 
COMMERCIAL RANGE 

V cc= 5V±10%; TA= 0°C to +70°C 

24-Pin Cerdip (300 mil) N74F30245F, N74F30640F 

24-Pin Plastic Slim DIP 1 N74F30245N, N74F30640N 

NOTE: 
1.Thennal 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 

DESCRIPTION 
74F(U.L) LOAD VALUE 

PINS HIGH/LOW HIGH/LOW 

AO-A7 Data inputs 3.5/0.1167 70µA/70µA 

Bo- B1 Data inputs 1.0/1.0 20µA/0.6mA 

OE Output enable input (active Low) 2.0/0.0667 40µA/40µA 

TIA Transmit/Receive input 2.0/0.0667 40µA/40µA 

Ao-A1 Data outputs (3-state) 150/40 3.0mAl24mA 

Bo- B1 
Data outputs (OC) OC/266.7 OC/160mA 

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

The 7 4F30245/F30640 are high current collector with 160mA 10L while the A out­
octal transceivers. The 'F30245 has non- puts are 3-state with 24mA 10 1..Both 
inverting data paths and the 'F30640 has transceivers are designed to deal with the 
inverting paths. The 8 outputs are open low-impedance transmission line effects 

found on printed circuit boards when fast 
edge rates are used. The 160 mA I 
provides ample power to achieve if( 
switching voltages on the incident wave. 
if the power is removed from the device. 
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Transceivers 

PIN CONFIGURATION LOGIC SYMBOL 

c -----------------·~~-----! 

TOP VIEW 

PIN CONFIGURATION 

C -- ----------­
----~W"-----

TOP VIEW 

LOGIC DIAGRAM 'F30245 

'fJR 

OE 

Vcc·Pin 10, 19 

GND..pln 5, 6, 7, 8 

April 18, 1990 

e, 

- - - - -.F30245- - - - -1 ------------
24 23 22 21 16 15 1413 

20 

17 

TIR 
OE 

Vcc·Pln18,19 

GND. Pin 5,6,7,8 

1 2 3 4 II 10 11 12 

LOGIC SYMBOL ---------------~W12-----

20 f1R 
17 OE 

Vee· Pin 10,19 

GND •Pin 5,6,7,8 

24 23 22 21 

k 

1 2 3 4 II 10 11 12 
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FAST 7 4F30245. 7 4F30640 

LOGIC SYMBOL(IEEE/IEC) -------J 'F30245 -------

LOGIC SYMBOL(IEEE/IEC) 
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Philips Components-Slgnetlcs .FAST Products Product Specification 

Transceivers FAST 7 4F30245. 7 4F30640 

AC ELECTRICAL CHARACTERISTICS 

LIMITS 

TA= +25°C TA= 0°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
vcc=5V vcc=5V±10% 

UNIT CL :50pF CL :50pF 

NOTES: 

Propagation delay 

An to Bn 

Propagation delay 

Bn to An 

Propagation delay 

An to Bn 

Propagation delay 

Bn to An 

Waveform 1,2 

'F30245 
Waveform 1,2 

Waveform 1,2 

'F30640 
Waveform 1,2 

Waveform 1,2 

An outputs I Waveform 3 
Waveform 4 

I 
Waveform 3 

An outputs Waveform 4 

---------1. See Figure A for Open Collector information. 
2. TIR propagation delays are guaranteed without testing. 

AC WAVEFORMS 

Waveform 1. Propagation Delay For 
Non-Inverting Output 

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

RL =soon RL =soon 

Min Typ Max Min Max 

7.5 10.0 13.0 7.0 13.5 
3.0 4.5 7.5 2.5 8.0 

2.0 3.5 6.5 1.5 7.0 
2.0 3.5 6.0 1.5 6.5 

2.5 2.0 8.0 
1.5 4.0 1.5 8.5 

1.5 3.5 1.0 7.5 
1.0 3.5 1.0 7.0 

Waveform 2. Propagation Delay For Inverting Output 

OE 

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

NOTE: For all waveforms, V M = 1.SV. 
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Document No. 853-1388 

ECN No. 98499 

Date of issue January 8, 1990 

Status Product 

FAST Products 

FEATURES 
• Metastable Immune Characteris­

tics 
• Propagation delay skew and 

FAST 74F50109 
Flip-Flop/Clock Driver 
Synchronizing Dual J-K Positive Edge-Triggered Flip-Flop 
With Metastable Immune Characteristics 

TYPE TYPICAL fMAX TYPICAL SUPPLY 
(TOTAL) 

74F50109 150 MHz 22mA 

CURRENT 

output to output skew guaranteed ORDERING INFORMATION 
less than 1.5ns 

• High source current (10 H = 15mA) 
Ideal for clock driver applications 

• Plnout compatible with 74F109 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

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

N74F50109N 

N74F50109D 

• See 74F5074 for Synchronizing 
Dual D-Type Fllp-Flop INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

74F(U.L) LOAD VALUE • See 74F50728 for Synchronizing 
Cascaded D-Type Flip-Flop 

• See 74F50729 for Synchronizing 
Dual D-Type Fllp-Flop with Edge­
Triggered Set and Reset 

DESCRIPTION 
The 74F50109 is a dual positive edge-trig­
g_ered JK-type flip-flop featuring individual J, 
K, Clock, Set and Reset inputs; also true and 
complementary outputs. 
Set (S0n) and Reset (R0n) are asynchronous 

active-Low inputs and operate independently 
of the Clock (CP n) inputs. 

The J and Rare edge-triggered inputs which 
control the state changes of the flip-flops as 
described in the Function Table. 

PIN CONFIGURATION 

Roe .v cc 

Jo Ro1 

KO J 1 

CP
0 K"1 

soo CP1 

Oo 801 

Cio a, 

GND Cii 
TOP VIEW 

PINS DESCRIPTION HIGH/LOW HIGH/LOW 

Jo, J, J inputs 1.0/0.417 20µA/250µA 

~Ki K inputs 1.0/0.417 20µA/250µA 

CP0, CP 1 Clock inputs (active rising edge) 1.0/0.033 20µA/20µA 

Soo,So1 Set inputs (active Low) 1.0/0.033 20µA/20µA 

R....D!r R..Dl Reset inputs (active Low) 1.0/0.033 20µA/20µA 

QO, QI' QO, QI Data outputs 750/33 15mA/20mA 

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

The J and R inputs must be stable just one can nover display a metastable state due to 
setup time prior to the Low-to-High transition setup and hold time violations. If setup and 
of the clock for guaranteed propagation de- hold times are violated the propagation delays 
lays. The JK design allows operation as a D may be extended beyond the specifications 
flip-flop by tying J and R inputs together. but the outputs will not glitch or display a 
The 74F50109 is designed so that the outputs metastable state. Typical metastability 

LOGIC SYMBOL 

12 

11 

15 

Vee =pin 16 

GND=pin 8 

2 14 3 13 

6 7 10 9 
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Flip-Flop/Clock Driver 

parameters for the 74F50109 are: t = 135ps 

and T 0 = 9.8 x 106sec where 't' represents a 
function of the rate at which a latch in a 

metastable state resolves that condition and 

T
0 

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 

Trigger 

Digital 
Scope 

Input 

Fig. 1-Test Set up 

under any circumstances including setup and 
hold time violations. This claim is easily veri­
fied on the 74F5074. By running two inde­
pendent signal generators (see Fig. 1) at 
nearly the same frequency (in this case 10 
MHz clock and 10.02 MHz data) the 
device-under-test can often be driven into 
a metastable state. If the Q output is then 
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used to trigger a digital scope set to infinite 
persistence the a 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 74F7 4 (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 1.!:!9ger 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 

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS 

·,,.. :': ··-· .............. • ~-~·::.~· .-.! .. ,'. , .. :''°~ 

Volts 2 ........ ---+----+---+-+---.......,~--

o.__~~-'-~~-'-~~-'-~~--'~~~..__~~..._~~_._~~ ...... ~~---....... ~__, 
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 

Fig. 2-74F74 Q output triggered by Q output, setup and hold times violated 

~ 
3 

2 ~ 
' ~ Volts 

~ 
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 
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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 0 trigger 
point even when the part is driven into a 
metastable state. Any tendency towards inter­
nal metastability is resolved by Signetics pat­
ented circuitry. If a metastable event occurs 
within the flop the only outward manifestation 
of the event will be an increased Clock-to-0/Q 
propagation delay. This propagation delay is, 
of course, a function of the metastability char-

acteristics of the part defined by t and T 
0

• 

The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TIL technology. 
After determining the T 0 and t of the flop , cal­
culating the mean time between failures 
(MTBF) is simple. Suppose a designer wants 
to use the 74F50109 for synchronizing asyn­
chronous data that is arriving at 10MHz (as 
measured by a frequency counter), has a 
clock frequency of SOMHz , 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' 

MTBF 
in 100 years 

seconds 109 

10' 
one year 

107 

1()6 

one week 

7 8 9 10 

t' in nanoseconds 

Fig. 4 MTBF versus t' for 74F50109 at t = 135ps and T 
0
=9.Sx 106 sec 

Typical values fort and T
0 

at various V ccs and Temperatures 

~ 
0°C 2s0 c 10°c 

't To 't To 't To 

5.5 v 125 ps 1.0 x 109 sec 138 ps 5.4 x 106 sec 160 ps 1.7 x 105sec 

5.0V 115 ps 1.3 x 1010 sec 135 ps 9.8 x 106sec 167 ps 3.9 x 104 sec 

4.5 v 115 ps 3.4 x 1013sec 132 ps 5.1x108 ~ec 175 ps 7.3 x 104sec 
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He simply plugs his number into the equation 
below: 

In this formula, fc is the frequency of the clock, 

11 is the average input event frequency, and t' 
is the time after the dock pulse that the output 
is sampled ( t'>h, h being the normal propaga­
tion delay). In this situation the f1 will be twice 

the data frequency or 20MHz because input 
events consist of both low and high data tran-

sitions. Multiplying f
1 

by fc gives an answer of 

1015 Hz2. From Fig. 4 it is clear that the MTBF 

is greater than 1010 seconds. Using the above 

formula the actual MTBF is 1.51 x 1010 sec­

onds or about 480 years. 
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LOGIC DIAGRAM 

Kn _3_,,_3 -+---4 

J n 2,14 

CPn~4,_12 ____ ~ ~l---1---4------1 

son 5,11 

Ron-1,_1s ____________ .._ __________ __. 

Vcc·pin16 
GND-pinB 

FUNCTION TABLE 

INPUTS 

son Ron CPn 

L H x 
H L x 
L L x 
H H t 
H H t 
H H t 
H H t 

H = High voltage level 

J n 

x 
x 
x 
h 

I 

h 

I 

OUTPUTS 

Kn an an 

x H L 

x L H 

x H H 

I q q 

I L H 

h H L 

h q q 

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 

OPERATING MODE 

Asynchronous Set 

Asynchronous Reset 

Undetermined (Note) 

Toggle 

Load "O" (Reset) 

Load "1" (Set) 

Hold "no change" 

q =Lower case indicate the state of the referenced output prior to the Low-to-High clock transition 
X = Don't care 
f - Low-to-High dock transition 
Note= Both outputs will be High if both 'S"0n and ~On go Low simultaneously. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the ~seful life of the devicUnles 
otherwise noted these limits are over the operating free-air temperature range.) 

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
llN Input current -30 to+5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 cc 

TSTG Storage temperature -65 to +150 cc 
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RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee ·Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

l vcc±10% -12 mA 
1oH High-level output current 

l Vcc±5% -15 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 
SYMBOL PARAMETER TEST CONDITIONS 1 

Typ2 
UNIT 

Min Max 

Vee =MIN, 
±10%Vcc 2.5 v 

VOi-i High-level output voltage VIL= MAX, 
t0 H =-12mA 

±5%Vcc 2.7 3.4 v 
V1H =MIN 

t0 H =-15mA ±5%Vcc 2.0 v 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, t0 L =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, II= llK -0.73 -1.2 v 

1, Input current at maximum input voltage Vee =MAX, vi= 7.0V 0.1 mA 

11H High-level input current Vee =MAX, V1 = 2.7V 20 µA 

Jn, Kn -250 µA 
11L Low-level input current 

CPn, 8on· Ron 
Vee =MAX, V1=0.5V 

-20 µA 

1os Short circuit output current3 
Vee =MAX -60 -150 rriA 

1cc Supply current4 (total) Vee =MAX 22 32 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc = SV, TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing lo::;· 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 operanonal values. Otherwise, prolonged shorting of a High output may rai11e the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 108 tests should be performed last. 

4. Measure 'cc with the dock input grounded and all outputs open, then with Q and 0 outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= O"C to+ 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vee= sv Vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

fMAX Maximum dock frequency Waveform 1 130 150 85 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 3.8 6.0 2.0 6.5 
tPHL CPn to On or On 2.0 3.8 6.0 2.0 6.5 ns 

tPLH Propagation delay 
Waveform 2 3.5 5.5 8.0 3.0 8.5 

tPHL son• R0n to on or on 3.5 5.5 8.0 3.0 8.5 
ns 

tPS Propagation delay Skew 1 
·
3 Waveform 4 1.0 1.0 ns 

las Output to output Skew2•3 
Waveform 4 1.5 1.5 ns 

NOTE: 
1. I 'PLH actual - 'PHL actual I for any output. 
2. I 'PN actual - 'PM actual I 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, V cc• loading, etc.,). 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25"C TA = O"C to + 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vcc=5V±10% 

UNIT CL :50pF CL :50pF 
RL =soon RL :soon 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 1 

1.5 2.0 ns 
1.s_(L) J_n' K_n_ to CP _n_ 1.5 2.0 

\,(H) Hold time, High or Low 1.0 1.5 
\,CL) Jn, Kn to CPn Waveform 1 1.0 1.5 ns 

1w(H) CP Pulse width, 3.0 3.5 
1w(L) Hig~ or Low Waveform 1 4.0 5.0 

ns 

tw(L) son or Ron Pulse width, Low Waveform 2 3.5 4.0 ns 

tREC Recovery time 
Waveform 3 3.0 3.5 ns 

son or Ron to CP n 
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AC WAVEFORMS 

<-tw (H)-- +-tw (L)--+ 

Wavllfonn 1. Propagation Delay For data to output, data 
satup time and hold times, and clock width 

CPn 

Waveform 3. 
Recovery time for aat or reaet to clock 
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+-tw (l)-+ V 111 

Wamonn2. 
Propagation Delay for aet and met to output, 
a.c and raa.C pulaa width 

o
1
, o 1 

( NOTE: "I" of top -v.iorm la .....,.1 to " I" of bottom -v.iorm ) 

On, On 

Wawfonn4. 
Propagation delay •k- and output to output •k-

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

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. 

Ar= Termination resistance should be equal to z0 UT of 

pulse generators. 
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---- t w -----<I AlllP(V) 

11-----tw-----<1 ov 

VM = 1.5V 

Input Pulse Definition 

INPUT PULSE REQUIREMENTS 

Ampltude Rep.Rate tw 1rLH 1rHL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Metastable Immune Characteris­

tics 
• Propagation delay skew and 

output to output skew less than 
1.Sns 

• See 74F5074 for Synchronizing 
Dual D-Type Flip-Flop 

• See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Fllp-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, Set and Reset inputs; also 
true and complementary outputs. 
Set (Son> and Reset (Ron> are asynchronous 

active-Low inputs and operate independently 
of the Clock (CP n> input. They set and reset 

both flip-flops of a cascaded pair simultane­
ously. Data must be stable just one setup time 
prior to the Low-to-High transition of the clock 
for guaranteed propagation delays. 
Clock triggering occurs at a voltage level and 
is not directly related to the transition time of 
the positive-going pulse. Following the hold 
time interval, data at the D input may be 
changed without affecting the levels of the 
output. Data entering the 'F50728 requires two 
clock cycles to arrive at the outputs. The 
'F50728 is designed so that the outputs can 
never display a metastable state due to setup 
and hold time violations. If setup and hold 
times are violated the propagation delays may 
be extended beyond the specifications but the 
outputs will not glitch or display a metastable 
state. Typical metastability parameters for the 
74F50728are: 't:: 135ps and T

0
:: 9.8x106sec 

where 't represents a function of the rate at 
which a latch in a metastable state resolves 

that condition and T 
0 

represents a function of 

the measurement of the propensity of a latch 

to enter a metastable state . 

74F50728 
Flip-Flop 
Synchronizing cascaded Dual D-Type Flip-Flop 
With Metastable Immune Characteristics 

TYPICAL fMAX TYPICAL SUPPLY CURRENT 
TYPE 

(TOTAL) 

74F50728 145 MHz 23mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES 
Vee = 5V±10%; TA = O"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.Jr D...1 Data inputs 1.0/0.417 20µA/250µA 

C~CP...1 Clock inputs (active rising edge) 1.0/0.033 20µA/20µA 

~.~ Set inputs (active Low) 1.0/0.033 20µA/20µA 

A~ R..DL Reset inputs (active Low) 1.0/0.033 20µA/20µA 

00, 01, 00, 01 Data outputs 50/33 1mA/20mA 

NOTE: · L 
One (1.0) FAST Unit Load is defined as: 20µA in the High state and 0.6mA 1n the aw state. 

Synchronizing Solutions 
Synchronizing incoming signals to a system 
clock has proven to be costly, eitherin 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 tum to glitch, oscillate, ~nter an 
intermediate state or change state m 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-<? 
setup time to resolve any metastable condi­
tion. This method greatly reduces the proba­
bility of the outputs of the synchronizing devic:e 
displaying an abnormal state but the tradeoff 1s 
that one clock cycle is lost to synchronize the 
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incoming data and two separate flip-flo~s a~e 
required to produce the _cascaded flop c1~c~1t. 
In order to assist the designer of synchronizing 
circuits, Signetics is offering the 74F50728. 
The 74F50728 consists of two pair of cas­
caded D-type ·flip-flops with metastable-im­
mune features and is pin compatible with the 
74F74. Because the flops are cascaded on a 
single part the metastability characteristics 
are greatly improved over using two separate 
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 ~~e 
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 
0 

and 't of th~ flop, 
calculating the mean time between failures 
(MTBF) for the 74F50728 is simple. It. is, 
however somewhat different than calculating 
MTBF fo~ a typical part because data requires 
two clock pulses to transit from the input to the 
output. Also, in this case a failure is consid­
ered any delay of the output beyond the nor-
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PIN CONFIGURATION 

fioo 

ao 

ao 
GND 

TOP VIEW 

mal propagation delay. Suppose a designer 
wants to use the flop for synchronizing asyn­
chronous data arriving at 10 MHz (as meas­
ur9d by a frequency counter) and is using a 
clock frequency of 50 MHz. He simply plugs 
his numbers into the equation below. 

MTBF = e (rt-r)/ T 0fcf
1 

Fig. 1 

LOGIC SYMBOL 

CPg 

SDO 
ADO 

CP1 
SD1 

12 

11 

10 
13 R01 ao ao a1 a1 

Vee =pin 14 

GND =pin 7 

5 II I I 

In this formula fc is the frequency of the dock, 
f1 is the average input event frequency, and r 
is the period of the clock input (20 nanos­
econds). In this situation the f1 will be twice the 
data frequency or 20 MHz because input 
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LOGIC SYMBOL(IEEE/IEC) 

events consist of both low and high data tran­
sitions. From Fi~. 2 it is dear that the MTBF 
is greater than 1 O 1 seconds. Using the above 
formula the actual MTBF is 2.23x1042 sec­
onds or about 7x1034 years. 

Typical values for 't and T
0 

at various V ccs and Temperatures 

[SJ 0°C 2s0 c 70°C 

[S 't To 't To 't To 

5.5V 125 ps 1.0 x 109 sec 138ps 5.4 x 106sec 160 ps 1.7 x 105sec 

5.0V 115ps 1.3 x 1010 sec 135 ps 9.8 x 106sec 167ps 3.9 x 104sec 

4.5V 115 ps 3.4 x 1013sec 132ps 5.1x108sec 175 ps 7.3 x 104sec 

Mean Time Between Failures versus Data Frequency at various Clock Frequency 

March 19, 1990 

1070 
I j Vee= 5V l 
Ii TA = 25°C Jt+----.---f----1 

I 
74F50728 

't = 135ps 

T
0 

= 9.8x106 sec 
~ 

10
60

t=====i======t~~~::~:=*=====+=====~~~ 

Mean Time 
1~ ·---··-.\..-·--·-··· ~~::~~~~+--·-·-··· ····-·-·-- ··-··--.... -

Between Failures 1040 L--i· __ J. __ J.:.:.s::..:oM=-:H:.z +-==:::t====:::!::==--1 
(seconds) ~ I T 

1030 
r----r---+--""TJ.;· 60MHz ..L _ 

i l 
r-----r------t-----it70MHz

1 
_____ -t-----l------I 

1cf0 i. BOMHz I ===t==i::=1 
1 Billion years> r-------r---t---l : 100MHz _ 

1o10 ···············i--·········· .. ··· ·················1············ .. ··· ..... ::-: ... ::-: ... ::-: ...• :1 .. c ... ::-:: ... ::-:: ... -::: ... ~ ... ~ .. -~---~···""···"'""···-·=.I 
1000 .. _ .. i _____ .. i __________ __ 

1K 100K 10M 

Fig. 2 Data Frequency (Hz) 
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Son _4~,1_0 ____________ +------------. 

_2_. 1_2 _______ -1 0 a 

Aon 
vcc·pin14 

GND-pin7 

1, 13 

FUNCTION TABLE(Note**) 

INPUTS 
INTERNAL 
REGISTER 

5on Ron CPn Dn Q 

L H x x H 

H L x x L 

L L x x x 
H H i h h 

H H i I I 

H H L x NC 

H • High voltage level 

0 a 5,9 an 

CP a 6,8 On 

OUTPUTS 

an an 
OPERATING MODE 

H L Asynchronous Set 

L H Asynchronous Reset 

H H Undetermined* 

H L Load "1" 

L H Load "O" 

NC NC Hold 

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 
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. 

i = Low-to-High dock transition 
**=Data entering the flop requires two clock cydes to arrive at the output (See Logic Diagram). 
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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 

Vee Supply voltage -0.5 to +7.0 v 
VIN Input voltage -0.5 to +7.0 v 
11N Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 
1our Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range Oto +70 oc 

TSTG Storage temperature -65 to +150 oc 
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RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1oH High-level output current -1 mA 

IOL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 

Min Typ2 Max 
UNIT 

VOH High-level output voltage 
Vee =MIN, ±10%Vcc 2.5 v 
V1L =MAX, IOH =MAX 
VJH.=MIN ±5%Vcc 2.7 3.4 v 

Vee= MIN, ±10%Vcc 0.30 0.50 v 
VOL Low-level output voltage VIL= MAX, IOL =MAX 

V1H =MIN ±5%Vcc 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, 11=11K -0.73 -1.2 v 
1, Input current at maximum input voltage ~=MAX, V1 = 7.0V 100 µA 

11H High-level input current Vee= MAX, V1=2.7V 20 µA 

Ill 1 °n -250 µA 
Low-level input current J CP S R V cc = MAX, V1 = 0.5V 

-20 µA n• Dn' On 

1os Short-circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= 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 .. sv, TA .. 2s•c. 
3 .. Not more than one output~ould be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more accurately reftect 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, 'as tests should be performed last. 

4. Measure 'cc with the dock input grounded and all outputs open, then with a and n outputs High in turn. 
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AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25°C T 
0 

= O°C to +70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV cc=5V±10% 

UNIT CL :SOpF CL :SOpF 
AL= soon AL= soon 

Min Typ Max Min Max 

fMAX Maximum clock frequency Waveform 1 100 145 85 MHz 

tPLH Propagation delay 
Waveform 1 

2.0 3.8 6.0 1.5 6.5 
tPHL CPn to an or an 2.0 3.8 6.0 2.0 6.5 

ns 

tPLH Propagation delay 
Waveform 2 3.5 5.0 8.0 3.0 9.0 

tPHL son· R0n to an or an 3.5 5.0 8.0 3.0 8.5 
ns 

tPS Propagation delay Skew 1 •3 Waveform 4 1.0 1.0 ns 

tos Output to output Skew2•3 
Waveform 4 1.5 1.5 ns 

NOTE: 
1. I li>LH actual • li>HL actual I for any one output. 
2. I fpN actual - fp,,. actual I 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, V cc, loading, etc.,). 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25°C TA= O°C to +70°C 

SYMBOL PARAMETER TEST CONDITION 
Vee= SV Ycc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon AL= soon 

Min Typ Max Min Max 

t
5
(H) Setup time, High or Low 

Waveform 1 1.5 2.0 ns 
~(L) DntoCPn 1.5 2.0 

1t,(H) Hold time, High or Low 
Waveform 1 

1.0 1.5 
\,(L) Dn to CPn 1.0 1.5 ns 

1w(H) CP Pulse width, 
Waveform 1 

3.0 3.5 
\y(L) High or Low 4.0 5.0 

ns 

tw(L) SDn or R0n Pulse width, Low Waveform 2 4.0 4.0 ns 

tREC Recovery time Waveform 3 3.5 3.5 ns 
S0n or RDn to CPn 
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AC WAVEFORMS 

'····~.(l) '•lll~/ ~i,·,7., S0n V 111 +-tw(L)- V111 

,.._ ___ 1 f MAX 

-tw (H)-+ +-tw (L)-+ 

Wavefonn 1. Propagation Delay For data to output, data 
.. tup time and hold times, and clock width 

Sen or Ron 

W1vefonn 3. 
Recovery time for Ht or ..... t to clock 

R0n 

NOTE: For all waveforms, V M = 1.SV. 

+-tPUt 

Wawfonn2. 
Propagation Delay for .. t and reset to output, 
Ht and 1'99M pulse width 

(NOTE:" I" of top waveform II equal to" I .. of bottom waveform) 

Wawfonn4. 
Propagation dalay •k- and output to output skew 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Yee 

D.U.T 

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. 

~ = Termination resistance should be equal to z0 UT of 

pulse generators. 
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INPUT PULSE REQUIREMENTS 

Ampltude Rep.Rate tw 'TLH 'THL 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FEATURES 
• Metastable Immune Characteris­

tics 
• Propagation delay skew and 

output to output skew guaranteed 
less than 1.Sns 

• High source current (10 H= 1 SmA) 
Ideal for clock driver applications 

• See 74F5074 for Synchronizing 
Dual D-Type Fllp-Flop 

• See 74F50109 for Synchronizing 
Dual J-K Positive Edge-Triggered 
Flip-Flop 

• See 74F50728 for Synchronizing 
Cascaded Dual D-Typo Flip-Flop 

DESCRIPTION 
The 74F50729 is a dual positive edge-trig­
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs; also true 
and complementary outputs. 
Set (SD ) and Reset (R

0 
) are asynchronous 

positive~dge triggered mnputs and operate in­
dependently of the Clock (CP ) input. Data 
must be stable just one setup tf1me 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 on input may be 

PIN CONFIGURATION 

TOP VIEW 

FAST 7 4F50729 
Flip-Flop/Clock Driver 
Synchronizing Dual D-Type Flip-Flop Wlth-EdgeTrlggered Set And 
Reset And Metastable Immune Characteristics 

TYPE TYPICAL fl.IAX TYPICAL SUPPLY CURRENT 
(TOTAL) 

74F50729 120 MHz 19mA 

ORDERING INFORMATION 
COMMERCIAL RANGE 

PACKAGES Vee = 5V±10%; TA = 0°c to +70°C 

14-Pin Plastic DIP N74F50729N 

14-Pin Plastic SO N74F50729D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 

PINS DESCRIPTION 
74F(U.L) 

HIGH/LOW HIGH/LOW 

D0 , 0 1 Data inputs 1.0/0.417 20µA/250µA 

CP0, CP1 Clock inputs (active rising edge) 1.0/0.033 20µA/20µA 

Soo, SDI Set inputs (active rising edge) 1.0/0.033 20µA/20µA 

Roo, Roi Reset inputs (active rising edge) 1.0/0.033 20µA/20µA 

Qo· a,, 00, a, Data outputs 750/33 15mA/20mA 

NOTE: 
One (1.0) FAST Unit Load is defined as: 20µA 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 will not glitch or display a 
metastable state. Typical metastability para-

LOGIC SYMBOL 

3 
4 

CPo 

Soo 
Roo 

11 CP1 
10 SD1 
13- R 01 

Vee =pin 14 

GND =pin 7 
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6 9 8 

meters for the 74F50729 are: 't = 135ps and 
T

0 
= 9.8 x106sec where 't represents a func­

tion of the rate at which a latch in a metastable 

state resolves that condition and T 
0 

repre­

sents a function of the measurement of the 

propensity of a latch to enter a metastable 

state. 

LOGIC SYMBOL(IEEE/IEC) 
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12 

13 

s 
e1 

e2 

20 

R 
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6 

9 
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Metastable Immune Characteristics 
Signetics uses the term 'metastable immune' 
to describe characteristics of some of the 
products in its FAST family. Specifically the 
74F50XXX family presently consists of 4 prod­
ucts which display metastable immune char­
acteristics. This term means that the outputs 
will not glitch or display an output anomaly 
under any circumstances including setup and 
hold time violations. This claim is easily veri-

Signal 
Generator 

Signal 
Generator 

Trigger 

Digital 
Scope 

Input 

Fig. 1-Test Set up 

tied on the 74F5074. By running two inde-­
pendent signal generators (see Fig. 1) at 
nearly the same frequency (in this case 10 
MHz dock 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 a 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 a output can vary 
in time with respect to the Q 1ti9ger point. This 
also implies that the Q or Q output wave-

Product Specification 

74F50729 

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 up.E_er right 
hand quadrant. These show that the Q output 
did not change state even though the Q output 
glitched to at least 1.5 volts, the trigger point of 
the scope. 
When the device--under-test is a metastable 
immune part, such as the 74F5074, the wave­
form will appear as in Fig. 3. The 74F5074 Q 
output will not vary with respect to the Q trigger 
point even when the part is driven into a 
metastable state. Any tendency towards inter­
nal metastability is resolved by Signetics pat­
ented circuitry. If a metastable event occurs 
within the flop the only outward manifestation 
of the event will be an increased Clock-to-Q/Q 
propagation delay. This propagation delay is, 

COMPARISON OF METASTABLE IMMUNE AND NON-IMMUNE CHARACTERISTICS 

Volts 2 i-----+---+-+----+...---1---

Volts 

0!=---:-~.__-:-:::7"""'-:-:::--:=--:-'---:-----:-''---:-...........,--,.l--:------,J~~---L~~---L~~__J_~~....J 
Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 

Fig. 2-74F74 Q output triggered by Q output, setup and hold times violated 

' 3 

~ 
~ 

' 
2 

~ 
~ 

' ~ 0 

Time base = 2.00ns/div Trigger level = 1.5 Volts Trigger slope = positive 

Fig. 3-74F5074 0 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

0
. 

The metastability characteristics of the 
74F5074 and related part types represent 
state-of-the art in TTL technology. 
After determining the T 

0 
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: 

In this formula, fc is the frequency of the clock, 

f1 is the average input event frequency, and t' 

MEAN TIME BETWEEN FAILURES (MTBF) versus t' 

MTBF 
in 100 years 

seconds 

one year 

7 8 9 10 

t' in nanoseconds 

Fig. 4 MTBF versus t' for 74F50729 at t = 135ps and T 0=9.Sx 106 sec 

Typical values fort and T
0 

at various V ccs and Temperatures 

[SJ 0°C 25°C 70°C 

~ 't To 't To 't To 

5.5 v 125 ps 1.0 x 109 sec 138ps 5.4 x 106 sec 160 ps 1.7 x 105sec 

5.0V 115ps 1.3 x 1010 sec 135 ps 9.8 x 106sec 167ps 3.9 x 104 sec 

4.5 v 115 ps 3.4 x 1013sec 132ps 5.1x108 sec 175 ps 7.3 x 104sec 

February 23, 1990 
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is the time after the dock pulse that the output 

is sampled ( t'>-h, h being the normal propaga­
tion delay). In this situation the f1 will be twice 

the data frequency or 20MHz because input 
events consist of both low and high data tran-

sitions. Multiplying f1 by fc gives an answer of 

1015 Hz2. Fr001 Fig. 4 it is dear that the MTBF 

is greater than 1010 seconds. Using the above 

formula the actual MTBF is 1.51 x 1010 sec­

onds or about 480 years. 
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LOGIC DIAGRAM 

FUNCTION TABLE 

INPUTS OUTPUTS 

SD RD CP D a a OPERATING MODE 

t .+ x x H L Asynchronous Set 

.t t x x L H Asynchronous Reset 

-r t i h H L Load ·1· 

.+ .t i I L H Load ·o· 

+ t .t 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 

.f = Not Low-to-High transition 

Product Specification 

74F50729 

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

SYMBOL PARAMETER RATING UNIT 

Vee Supply voltage -0.5 to +7.0 v 

VIN Input voltage -0.5 to +7.0 v 

llN Input current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.5 to +Vee v 

lour Current applied to output in Low output state 40 mA 

TA Operating free-air temperature range 0 to +70 oc 

TSTG Storage temperature -65 to +150 oc 

February 23, 1990 
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RECOMMENDED OPERATING CONDITIONS 
LIMITS 

SYMBOL PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage 4.5 5.0 5.5 v 

VIH High-level input voltage 2.0 v 

VIL Low-level input voltage 0.8 v 

llK Input clamp current -18 mA 

1 
vcc±10% -12 mA 

fOH High-level output current 
Vcc;±5% -15 mA 

1oL Low-level output current 20 mA 

TA Operating free-air temperature range 0 70 oc 

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

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS 1 

Min Typ2 Max 
UNIT 

vcc=MIN, 
±10%Vcc 2.5 v 

VOH High-level output voltage V1L =MAX, 
10 H = -12mA 

±5%Vcc 2.7 3.4 v 
V1H =MIN 

10 H = -15mA ±5%Vcc 2.0 v 

VOL Low-level output voltage 
Vee= MIN, ±10%Vcc 0.30 0.50 v 
VIL= MAX, 1oL =MAX 
V1H =MIN ±5%V_cc_ 0.30 0.50 v 

VIK Input clamp voltage Vee= MIN, I,= 1,K -0.73 -1.2 v 

1, Input current at maximum input voltage V CC = MAX, V1 = 7.0V 100 µA 

11H 
High-level input current Vee= MAX, v, = 2.7V 20 µA 

11L Low-level input cum>nt l D, 
-250 µA 

CP n'SDn' Ron 
Vee= MAX, v, = 0.5V 

-20 µA 

1os Short-circuit output current 3 
Vee= MAX -60 -150 mA 

1cc Supply current4 (total) Vee= 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. All typical values are at V cc= SV. TA= 25°C. 
3. Not more than one output should be shorted at a time. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 

order to minimize internal heating and more acaJrately 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, 105 tests should be performed last. 

4. Measure 'cc with the dock input grounded and all outputs open, then with Q and 0 outputs High in turn. 

277 
February 23, 1990 



Signettcs FAST Products Product Specification 

Flip-Flop/Clock Driver 74F50729 

AC ELECTRICAL CHARACTERISTICS 
LIMITS 

TA= +25"C TA= O"C to+ 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc=SV Vee= SV ±10"..4 

UNIT CL :SOpF CL :SOpF 
RL :SOOn RL =soon 

Min Typ Max Min Max 

1MAX Maximum clock frequency Waveform 1 105 120 85 MHz 

'PLH Propagation delay 
Waveform 1 

2.0 3.9 6.0 1.5 6.5 

'PHL CPn to an or an 2.0 3.9 6.0 2.0 6.5 
ns 

1PLH Propagation delay 
Waveform 2 2.0 4.0 6.5 1.5 7.5 

'PHL Son• R0n to an or an 3.0 5.0 7.5 2.0 8.0 
ns 

1PS Propagation delay Skew 1•3 Waveform 4 1.0 1.0 ns 

1os Output to output Skew2
•
3 

Waveform 4 1.5 1.5 ns 

NOTE: 
1 . I 1PLH actual - 1PHL actual I for any output. 
2. I lpN actual - 1Pt.1 actual I 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, V cc· loading, etc.,). 

AC SETUP REQUIREMENTS 

LIMITS 

TA= +25"C TA= O"C to+ 70"C 

SYMBOL PARAMETER TEST CONDITION 
Vcc:SV vcc=5V±10% 

UNIT CL :SOpF CL :SOpF 
RL =soon RL =soon 

Min Typ Max Min Max 

ts(H) Setup time, High or Low 
Waveform 1 1.5 2.0 ns 

ts(L) Dn to CPn 1.5 2.0 

\,(H) Hold time, High or Low 
Waveform 1 

1.0 1.5 
\,(L) Dn to CPn 1.0 1.5 ns 

1w(H) CP Pulse width, 
Waveform 1 

3.0 3.5 
1w(L) High or Low 4.0 6.0 

ns 

tw(H) S0n or R0n Pulse width, High Waveform 2 3.5 4.0 ns 

tREC 
Recovery time 

Waveform 3 6.0 6.5 ns 
S0n or R0n to CP n 

tREC 
Recovery time 

Waveform 3 
SDn to Ron or RDn to S0n 

1.0 1.0 ns 
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AC WAVEFORMS 

o, ~,(L) •lh(L;f &',q'.:~H) .. :£~ 
l<-----1/fMAX 

+- t PHL 

V11 

V11 

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

Wavefonn3. 
Recovery time for set or reset to clock 
and set to reset or reset to set 

Product Specification 
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Sen V11 o-tw (H)--+ V11 
'---------~ 

V11 

..._ tPLH 

v .. 

Waveform 2. 
Propagation Delay for set and reset to output, 
set and reset pulse width 

( NOTE:•• I "of top wavelonn la •qual to •• I " of bottom wavelonn ) 

Wavefonn4. 
Propagation delay skew and output to output skew 

NOTE: For all waveforms, V M = 1.SV. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUIT AND WAVEFORMS 

PULSE 
GENERATOR 

Vee 

D.U.T 

Your 

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. 

Ar= Termination resistance should be equal to Zour of 

pulse generators. 
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FAMILY 

AmplHude Rep.Rate 'w 1rLH 
74F 3.0V 1MHz 500ns 2.5ns 

1rHL 
2.5ns 
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INTRODUCTION 
When using a latch or flip-flop in normal 
circumstances (i.e. when the device's 
setup and hold times are not being vio­
lated) the outputs will respond to a latch 
enable or clock pulse within some speci­
fied time. These are the propagation 
delays found in the data sheets. H, 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 haH way in 
between. This is the metastable state and 
it is manifested in a bi-stable device by the 
outputs glitching, going into an undefined 
state somewhere between a high and 
low, oscillating, or by the output transition 
being delayed for an indeterminable time. 

Once the flip-flop has entered the metas­
table state, the probability that it will still be 
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 'T0'. Second, once the device is in a 
metastable state how long would it be 
expected to remain in that state? This 
parameter is tau (t) and is simply the ex-
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PROPAGATION DELAY 
Figure 2 

ponential time constant of the decay rate had a test system that would count each 
of the metastability. It is sometimes called time the flip-flop is found in a metastable 
the metastability time constant. The final state at some time after a clocking edge. 
parameter is the measured propagation The first thing we would like to know about 
delay of the device. Commonly, the typi- the flip-flop would be the h or typical 
cal propagation delays found in the data propagation delay. We could measure 
book are used for this and it is designated the delay or look it up in the data book (of 
'h' in the equations (although most de- course, measuring the actual delay would 
signers are familiar with this value as allowmorepreciseresults). Thisfictitious 
Tpd). Now let's see how tau and T

0 
are flip-flop has an h of 7 ns. In this test we 

determined by measurements. decide to use a clock frequency of 10 

A TEST METHOD 
MHz. This frequency is primarily a func­
tion of the test systems ability to assimi­

Suppose we wanted to measure the late the information. The data will run at 
metastability characteristics of a fictitious 5 MHz asynchronously to the clock and 
edge-triggered D-type flip-flop and we with a varying period. This frequency was 
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chosen because at two transitions per 
cycle the data signal produces 1 O 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. An important 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 !ow) relative to the clocking edge. 

The first measurement we take is to deter­
mine the number of times the device is 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 resolves as an 
exponentially decaying function the two 
points define the exponential curve and 
they can be plotted as shown in Figure 1. 
An equivalent plot can be made using a 
semilog scale as in Figure 2. The slope of 
the line drawn through the two points 
represents tau. With these two points the 
tau can be determined by equation (1 ): 

(1) 't 

where N
1 

and N
2 

are the number of 
failures at times t

1 
and t 

2
, 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 
0 

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. Since the data transits on average 
once per clock cycle and the period of this 
clock is 100 ns, from equation (2) we can 
say that there appears to be an aperture 
about 0.0065 picoseconds wide at the 
input of the device that allows metastabil­
ity to occur for 9 or more nanoseconds. 
Another way of explaining the same thing 
would be to suppose that if 1 billion data 
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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. 

. N
9

Pc 
(2) T9 =-N­

C9 

Where Neg is the number of clocking 
events at 9 ns (in this instance, 1 billion), 
Pc is the period of the clock, and Ng is the 
number off ailures 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 0. T 0 can be calcu­
lated using equation (3). Figure 3 is an 
extension of Figure 2 and shows the rela­
tionship of T

0
, h, and tau. 

(3) To= T8e( 
8

~) 
or equivalently, 
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To =T)
9

~) 
In this case T 

0 
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 T0. The 
number of failures plots on the same 
scale as the aperture size but the number 
of failures is dependent on the number of 
clock C'fcles 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

0 
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 
(4). 

(4) MTBF 
= Tofcf1 
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In this formula fc is the frequency of the 
clock, f; is the average input event fre­
quency, and t' is the time after the clock 
pulse that the output is sampled (of 
course t'>h). In this situation the f; will be 
twice the data frequency because input 
events consist of both low and high data 
transitions. For the numbers above the 
MTBF is one million seconds or about one 
failure every 11.6 days. If the designer 
would have tried to sample the data after 
only 1 O 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 Pc and 
Pi are the periods of the clock and input 
events, respectively. 

1 1 
(5) MTBF= :-r-r= T f f. 

Ts-- 8C1 
Pc Pi 

This gives the MTBF for 8 ns, but how can 
the formula be developed to handle other 
times? It has been stated in this paper 
that the rate of decay of metastable 
events is an exponential function with a 
time constant of tau. Using this informa­
tion gives the equation below where t' is 
the time after the clock pulse that the 
output is sampled. 

e( ~) 

November 1989 

e( ~) 
= T0 fcf1 

A point should be made here about 
MTBF. This is the mean time between 
failures and as such does not indicate the 
average time between failures. In fact, in 
this situation, the MTBF is the time before 
which there is a 63.2% probability that a 
failure would have occurred. Suppose a 
device has an MTBF of one million sec­
onds like the example above; because 
the MTBF is an exponential function there 
is a 9.5% probability that a failure will 
occur in the first 1.16 days of operation. 
This might cause the user to feel that the 
device is failing more than expected. The 
user would find that 50% of his failures 
would occur within 8 days. Figure 4 gives 
a visual interpretation of this idea: time 
constant one represents one million sec­
onds in this case. 

RECENT DEVELOPMENTS 
The quest for better metastability charac­
teristics in flip-flops has recently resulted 
in the development of flip-flops with taus 
significantly less than 0.40 ns. Perhaps 
the most notable of these is the Signetics 
7 4F50XXX series with typical taus of 135 
ps. The specifications of these new prod­
ucts can cause confusion among the 
uninitiated because the typical T0 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

0 
In the newest 

products the taus have decreased faster 
than the normal propagation delays pri­
marily due to speed limitations of the 

100% 
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outputs. 

Using the example above and calculating 
T

7 
from equation (3) we see that the 

window at h is 0.965 ps. Now let's as­
sume that we have a device with the same 
size window (0.965 ps) at h and an h of 7 
ns. The difference between this device 
and the previous example. is that this 
device has a tau of 150 ps. Clearly, if the 
device has the same hand the same size 
of window at h but a smaller tau, the 
device is better. But let's calculate the T 

0
_ 

(7ns) 
T0 =T7e 't 

T
0
=178 million seconds! 

Comparing the T 
0 

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 
thatthis introduction will help him to 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. For further reading on 
the subject, the article "Metastable be­
haviorin digital systems" by Lindsay Klee­
man and Antonio Cantoni published in 
IEEE Design & Test of Computers in 
December of 1987, is recommended. 

----/ 
7 y PROBABILITY 
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7 
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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 
Positive Edge-Triggered Flip-Flop 

MAJOR FAMILY FEATURES 

• Metastable Immune characteristics 

• Propagation delay skew and 
output to output skew guaranteed 
to be less than 1.Sns 

• Balanced output currents for clock 
driver applications (1 0 H = 10 L = 
20mA) · 

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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AN220 
Synchronizing and Clock 
Driving Solutions-Using the 
7 4F50XXX Family 
Application Note 

DATA QOUTPUT 
D a D a 

CLOCK a a QOUTPUT 
v CLK r~CLK 

Figure 1 - Cascaded Flip-Flops 

l SIGNAL GENERATOR l D a TRIGGER r 
DIGITAL 
O'SCOPE 

~ SIGNAL GENERATOR l f.....CLK a INPUT r ~ 

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-a 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
o 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 (see Figure 2) 
where two independent signal genera­
tors are running at nearly the same fre­
quency (in this case 10 MHz clock and 
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Timebase= 2.00 ns/div Trigger level = 1.5 Volts 
Offset = 2.0Volts 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 Trigger level = 1.5 Volts 
Offset = 1.5 Volts Trigger slope = positive 

Figure 4-74F5074 Q. Output Triggered By Q Output, Setup And Hold Times Violated 

10.02 MHz data) the device-under-test 
operates continuously in the region 
where metastability can occur. If the Q 
output is then used to trigger a digital 
scope set to infinite persistence the Q 
output will build a waveform. 

When the device-under-test is a 74F74 
(which was not designed with metas­
table immune characteristics) the wave­
form appears as shown in Figure 3. This 
figure clearly shows that the Q output 
can vary in time with respect to the Q 
trigger point. It also implies that the a or 
Q output waveshapes may be distorted. 

September 1989 

This can be verified on an analog scope 
with a micro-channel plate CRT. Per­
haps of even greater interest are the 
dots running along the 3.5 volt line in the 
upper right hand quadrant. . These show 
that the Q output did not change state 
even though the Q output glitched to at 
least 1.5 volts, the trigger point of the 
scope. 

When the device-under-test is a metas­
table immune part, such as the 74F5074, 
the waveform appears as shown in Fig­
ure 4. The 74F5074 Q output does not 
vary with respect to the Q trigger point 
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even when the part is driven into a me­
tastable state. Any tendency towards 
internal metastability is resolved by Sig­
netics patented circuitry. If a metastable 
event occurs within the flip-flop the only 
outward manifestation of the event will 
be an increased Clock-to-Q/Q propaga­
tion delay. This propagation delay is, of 
course, a function of the metastability 
characteristics of the deyice (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 Trigger level = 1.5 Volts 
Offset = 1.5 Volts Trigger slope = positive 

Figure 5-74F5074 Q And Q Outputs Skew Relationship At 5 Volts V cc And Room Temperature 

has chosen to use the parameters de­
scribed by Thomas J. Chaney and Fred 
U. Rosenberger of Washington Univer­
sity in St. Louis, Missouri in their paper 
"Characterization and Scaling of MOS 
Flip-flop Performance in Synchronous 
Applications" in the Proceedings of the 
Caltech Conference on VLSI, January 
1979. These parameters were chosen 
because they are fundamental and the 
best papers written on metastability use 
these parameters. 

The first parameter to be considered is 
T

0
. T

0 
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 parameter is h. It is the propaga­
tion delay from Clock-to-a through a 
device under normal (i.e., no internal 
metastability) operation. The final pa­
rameter is tau ('t). Tau is the exponential 
time constant of the rate at which a latch 
in a metastable state resolves that condi­
tion and is typically specified in tenths of 
nanoseconds. Tau is generally the most 
important of the defining parameters. 

To determine the Mean Time Between 
Failures (MTBF) the following formula is 
used: 

MTBF 
[T 0 (clock rate)(input data rate )j 
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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. A typical tau for the 54F5074 
is 135 picoseconds with a T

0 
of 9.8E6 

seconds. Since one century equals 
about three billion seconds, substituting 
into the equation above gives: 

3E9 sec 
(9.8E6(10 MHz)(10 MHz)) 

t'=9.5 ns 
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. 

The 74F728 MTBF can be determined 
by setting the clock period to the t' so that 
in the example above the t'=100 ns. This 
t' gives: 
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[exp( o~ ~~5 n:s ) J 
MTBF=-~~~~~~~­

(9.8E6(10 MHz)(10 MHz)] 

MTBF = 5. OE321 seconds 

or t6E312 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: 

MTBF 
[9.8E6(100 MHz)(100 MHz)] 

MTBF = t 5E9 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 a 5 volt V cc· Because of Signet­
ics patented circuitry the output skews 
will always remain tightly coupled over 
temperature and Vee· 

SUMMARY 
Because of their minimum output skews, 
metastable immune characteristics, and 
balanced output drive capabilities the 
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74FSOXXX 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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FAST Products 

INTRODUCTION 
Subtle differences in a device's design 
sometimes allow unusual applications. 
Consider the difference between edge 
triggered and level sensitive inputs-

SINGLE 14-PIN IC DOUBLES 
INPUT FREQUENCY 
The 7 4F50729 from Signetics is a dual 0-
type flip-flop. The part is functionally 
equivalent to the 74F74 except that set 
and reset are positive edge triggered 
rather than level sensitive. The circuits 
described in this application note make 
use of the edge triggered set and reset 
features of the 74F50729. The first circuit 
is a frequency doubler. It is shown in 
Figure 1 a along with input and output 
waveforms running at 30MHz and 60MHz 
respectively (Figure 1 b). 

0.00000 s 

,...._ 
\ 

\~ 
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~ 

_./ ~ /\ 

D -"---~ I7 '1\ 

AN221 
Multiplying and Dividing Clock 
Frequencies Using the 7 4F50729 

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 part into the high state, and this 
rising edge willtriggerthe CLR input to put 

clock' 

the part back into the low state. Since 
each transition on the input clock pro­
duces two transitions at the output, the 
output frequency is twice that of the input. 
The width of the high going pulses can be 
increased by placing a delay in the path of 
the CLR signal. 

SET 2xclock 

I 

7 

b 

clock 
D Qi--+-----

2xclock' 
a·~i.-.f-----

CLR 

Figure 1a. Frequency doubler 

50.000 ns 100.000 ns 

r \ "\. 
1 _l L ...,..__ 

/\I _/\\ lLl 

) 

J \~ ~l v \__ ,r-- \ ~r-1 ~/ 

Ch. 1 
Ch. 2 
Timebase 

• 2.000 volts/div 
~ 2.000 volts/div 

10.0 ns/div 

Offset 
Offset 
Delay 

.. o.ooo volts 
o.ooo volts 

- 0.00000 s 

Figure 1 b. Input (top) and output (bottom) waveforms from a 2X frequency multiplier 
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MULTIPLY INPUT FREQUENCY 
BY N USING N FLIP-FLOPS 
The 74F507_29 can also be used to multi­
ply input frequMcies by n using n flip­
flops. The circuit shown in Figure 2a uses 
n flip-flops to produce a series of n pulses 
in response to each rising transition at the 
input. The pulse width high and low can 
be indspendently increased by increas­
ing the delays shown in Figure 2b. 

Flip-Flop 1 

SET 
D Q 

Q' 

CLR 

clock 

-3.000 ns 

To understand the operation of this cir­
cuit, imagine 0 1 .. n starting out in the low 
state and O\.n in the high state. A low to 
high transition at the CLKLn inputs will 
cause 01..n to go high and 0\ to go low. 
The low to high transitions ·c;'f Q will . . 1..n 
trigger the CLR1..n inputs bringing 01..n 
b~ck low and O\ .. n back high. The low to 
high transitions of O\.n.1 will trigger 
SET2 .. n putting 0 2 .. n into the high state and 

Flip-Flop 2 

SET 
D Q 

Q 

CLR 

Figure 2a. Multiply by n 

47.000 ns 
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0 2 .. n into the low state. The low to high 
transitions of 0 2 .. n will again trigger the 
CLR2 .. n inputs bringing 0 2. "back low and 
0'2 .. n back high. This in turn will stimulate 
another set of pulses on Q /Q' stimu­
lating another set on 0 4.)0·;: .. n a

3

ri«1 so on. 
When the sequence is complete, Q" will 
have produced n rising pulses, 0"_1 will 
have produced n-1 rising pulses, and so 
on down through 0 1 which will have pro­
duced one pulse. 

Flip-Flop n 

SET 
D Q 

• • • Q 

CLR 

97 .01 

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. To trace through the cir­
cuit operation, imagine the two flip-flops 
both starting out in the low state (see 
Figure 3b). The first rising clock edge will 

l 
] 

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 

_j_ 

SET clock/1.5 SET 
L-

clock 

-------·f---·~ 
I 

10.0 ns/div 

D 

• 2.000 volts/div 

Q 

Q 
CLR 

"T 

'-D Q 
}\.. Q 

CLR 
"T 

Figure 3a. Divide by 1.5 and 3 
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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. 

clock/3 

1--

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, a glitch 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 tt the output is being 
used to trigger a set, reset, or clock input 
of another flip-flop. 

Figure 1 shows half of a Signetics 
7 4F507 4 in a configuration that will turn a 
positive runt pulse into a useable pulse or 
ignore it tt it is too small. Normal propaga­
tion delays from the clock to a 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. Ha 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. H the 
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RUNT PULSE SET USEABLE PULSE ---.-------1 D Q ._ _______ _ 

DELAY CLK Q' 

RESET :::C. 

FIGURE 1-Blocks Positive Glitches 

RUNT PULSE SET USEABLE PULSE ---.------D a 1-1"------.----

DELAY CLK Q' 

RESET 

FIGURE 2-Blocks Negative Glitches 

D 

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 
(pulsesAandD). Theoutputofthedevice 
will be a pulse with a width determined by 
the characteristics of the output loading 
on Q'. With a 50 pf capacitor on the Q' 
output, the Q output pulse width is about 
6ns. If a longer output pulse width is 
required, a non-inverting delay from the 
Q' to the reset or an inverting delay from 
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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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Kokomo Phone: (505) 345-5553 
Phone: (317) 459-5355 COLORADO NEW YORK 

MASSACHUSETTS Aurora Ithaca 
Westford Thom Luke Sales, Inc. Bob Dean, Inc. 

Phone: (508) 692-6211 Phone: (303) 751-5011 Phone: (607) 257-1111 
MICHIGAN CONNECTICUT Rockville Centre 
Farmington Hills Wallingford S-J Associates 

Phone: (313) 553-6070 JEBCO Phone: (516) 536-4242 

NEW JERSEY Phone: (203) 265-1318 wa~ln8erg Falls 
Parslppany FLORIDA b ean, Inc. 

Phone: (201) 334-4405 Oviedo Phone: (914) 297-6406 

Toms River Conley and Assoc., Inc. NORTH CAROLINA 
Phone: (201) 505-1200 Phone: (407) 365-3283 Smithfield 

NEW YORK GEORGIA ADI 
Wap~lngers Falls Norcross 

Phone: (919) 934-8136 
one: (914) 297-4074 Elcom, Inc. OHIO 

NORTH CAROLINA Phone: (404) 447-8200 Centerville 
Raleigh 

ILLINOIS 
Bear Marketing, Inc. 

Phone: (919) 787-4990 
Hoffman Estates 

Phone: (513) 436-2061 

OHIO Micro-Tex, Inc. 
Richfield 

Columbus Bear Marketing, Inc. 
Phone: (614) 888-7143 

Phone: (708) 382-3001 Phone: (216) 659-3131 
Da~ton IN DIANA OREGON 

hone: (513) 436-0066 Indianapolis Beaverton 
OREGON Mohrfield Marketing, Inc. Western Technical Sales 
Beaverton Phone: (317) 546-6969 Phone: (503) 644-8860 

Phone: (503) 627-0110 IOWA PENNSYLVANIA 
PENNSYLVANIA Cedar Rapids Pittsburgh 
Plymouth Meeting J.R. Sales Bear Marketin~, Inc. 

Phone: (215) 825-4404 Phone: (319) 393-2232 Phone: (412) 31-2002 
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Hatboro 
Delta Technical Sales, Inc. 
Phone: (215) 957-0600 

TEXAS 
Austin 

Synergistic Sales, Inc. 
Phone: (512) 346-2122 

Houston 
S~nergistic Sales, Inc. 
P one: (713) 937-1990 

Richardson 
S~nergistic Sales, Inc. 
P one:(214)644-3500 

UTAH 
Salt Lake City 

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 
Ca~ary, Alberta 

ech-Trek, Ltd. 
Phone: (403) 241-1719 

Mississauga, Ontario 
Tech-Trek, Ltd. 
Phone: (416) 238-0366 

Ne~ean, Ontario 
ech-Trek, Ltd. 

Phone: (613) 225-5161 
Richmond, B.C. 

Tech-Trek, Ltd. 
Phone: (604) 276-8735 

Ville St. Lau1•3nt, Quebec 
Tech-Trek, Ltd. 
Phone: (514) 337-7540 

PUERTO RICO 
Santurce 

Mectron Grout 
Phone: (809) 28-3280 

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 19881 



INTEGRATED CIRCUITS 

This series of handbooks comprises: 

code 

IC01 

IC02a/b 

IC03 

IC04 

IC05 

IC06 

IC07 

IC08 

IC09N 

IC10 

IC11 

IC12 

IC13 

IC14 

IC15 

Supplement 
to IC15 

IC16 

IC17 

IC18 

IC19 

handbook title 

Radio, audio and associated systems 
Bipolar, MOS 

Video and associated systems 
Bipolar, MOS 

ICs for Telecom 
Bipolar, MOS 
Subscriber sets, Cordless Telephones 

HE4000B logic family 
CMOS 

Advanced Low-power Schottky (ALS) Logic Series 

High-speed CMOS; PC74HC/HCT/HCU 
Logic family 

Advanced CMOS logic (ACL) 

ECL 10K and 100K logic families 

TTL logic series 

Memories 
MOS, TTL, ECL 

Linear Products 

12C-bus compatible ICs 

Semi-custom 
Programmable Logic Devices (PLO) 

Microcontrollers 
NMOS, CMOS 

FAST TTL logic series 

FAST TTL logic series 

CMOS integrated circuits for clocks and watches 

ICs for Telecom 
Bipolar, MOS 
Radio pagers 
Mobile telephones 
ISDN 

Microprocessors and peripherals 

Data communication products 

l __ 
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DISCRETE SEMICONDUCTORS 

This series of data handbooks comprises: 

current new 
code code 

handbook title 

S1 SC01 Diodes 
High-voltage tripler units 

S2a SC02* Power diodes 

S2b SC03* Thyristors and triacs 

S3 SC04 Small-signal transistors 

S4a SC05 Low-frequency power transistors and hybrid IC power modules 

S4b SC06 High-voltage and switching power transistors 

S5 SC07 Small-signal field-effect transistors 

S6 SCOB RF power transistors 
SC09 RF power modules 

S7 SC10 Surface mounted semiconductors 

SB a SC11* Light emitting diodes 

SBb SC12 Optocouplers 

S9 SC13* PowerMOS transistors 

S10 SC14 Wideband transistors and wideband hybrid IC modules 

S11 SC15 Microwave transistors 

S15** SC16 Laser diodes 

S13 SC17 Semiconductor sensors 

S14 SC18* Liquid crystal displays and driver ICs for LCDs 

* Not yet issued with the new code in this series of handbooks. 
** New handbook in this series; will be issued shortly. 

June 19891 
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DISPLAY COMPONENTS 

This series of data handbooks comprises: 

current new 
code code 

handbook title 

TS OC01 Colour display components 

T16 OC02 Monochrome monitor tubes and deflection units 

C2 OCOJ Telavision tuners, coaxial aerial input assemblies 

C3 OC04* Loudspeakers 

C20 OC05 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. 

(October 1989 v 
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PASSIVE COMPONENTS 

This series of data handbooks comprises: 

current new handbook title 
code code 

C14 PA01 Electrolytic capacitors; solid and non-solid 

C11 PA02 Varistors, thermistors and sensors 

C12 PA03 Potentiometers and switches 

C7 PA04 Variable capacitors 

C22 PA05* Film capacitors 

C15 PA06* Ceramic capacitors 

C9 PA07* Piezoelectric quartz devices 

C13 PA08 Fixed resistors 

* Not yet issued with the new code in this series of handbooks. 

vi October 19891 
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PROFESSIONAL COMPONENTS 

This series of data handbooks comprises: 

current new 
code code 

T1 * 

T2a * 

T2b * 

T3 PC01** 

T4 * 

T5 PC02** 

T6 PC03** 

T9 PC04** 

T10 PC05 

T11 PC06 

T12 PC07 

T13 PCOS 

T15 PC09** 

cs PC10 

PC11 

handbook title 

Power tubes for RF heating and communications 

Transmitting tubes for communications, glass types 

Transmitting tubes for communications, ceramic types 

High-power klystrons 

Magnetrons for microwave heating 

Cathode-ray tubes 

Geiger-Muller tubes 

Photo and electron multipliers 

Plumbicon camera tubes and accessories 

Circulators and Isolators 

Vidicon and Newvicon camera tubes and deflection units 

Image intensifiers 

Dry reed switches 

Variable mains transformers; annular fixed transformers 

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. 

( Mav 1989 vii 
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MATERIALS 

This series of data handbooks comprises: 

current new 
handbook title 

code code 

~} MA01* Soft Ferrites 

C16 MA02H Permanent magnet materials 

C19 MA03** Piezoelectric ceramics 

* Handbooks C4 and C5 will be reissued as one handbook having the new code 
MA01. 

** Not yet issued with the new code in this series of handbooks. 

November 19881 





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) 60101-820. 
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-SAO 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, M1 B 1 MS 
Tel. (416) 292-5161. 
(IC Products) SIGNETICS CANADA LTD., 1 Eva Road, Suite 433, 
ETOBICOKE, Ontario, M9C 4Z5, Tel. (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., 
P.O. Box 77621, Tel. (01) 2497624. 

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80, PB1919, DK-2300 
COPENHAGEN S, Tel. 01-541133. 

Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630 ESPOO 
Tel. 358-0-50261. 

France: PHILIPS COMPOSANTS, 117 Quai du President Roosevelt, 
92134 ISSY-LES-MOULINEAUX Cedex, Tel. (01) 40938000. 

Gennany (Fed. Republic): PHILIPS COMPONENTS UB der Philips G.m.b H., 
Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 

Greece: PHILIPS HELLENIOUE S.A, Components Division, 
No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4894339/4894911. 

Hong Kong: PHILIPS HONG KONG LTD., Com~nents Div .• 
15/F Philips Ind. Bldg., 24-28 Kung Yip St, KWAI CHUNG, Tel. (0)-4245121. 

India: PEICO ELECTRONICS & ELECTRICALS LTD., Components Dept., 
Band Box Building, 254-D Dr. Annie Besant Rd., BOMBAY - 400025, 
Tel. (022)4930311/4930590. 

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components Div., 
Setiabudi II 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, SEOUL, 
Tel. (02) 794-5011. 

Malaysia: PHILIPS MALAYSIA SON BHD, Com~nents Div .. 
3JalanSS15/2ASUBANG,47500 PETALING JAVA, 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., Marktgroep Philips Components, 
Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 783749. 

New Zealand: PHILIPS NEW ZEALAND LTD., Components Division, 
110 Mt Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. (09) 605-914. 

Norway: NORSK A/S PHILIPS, Philips Components, Box 1, Manglerud 0612, 
OSLO, Tel. (02) 680200. 

98-2915-410 

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz, 
M.A. Jinnah Rd., KARACHl-3, Tel. (021) 725772. 

Peru: CADESA, Carretera Central 6.500, LIMA 3, Apartado 5612, 
Tel. 51-14-350059. 

Philippines: PHILIPS ELECTRICAL LAMPS INC., Components Div., 106 Valero 
St Salcedo Village, MAKA Ti, P.O. Box 911, METRO MANILA, 
Tel. (63-2) 810-0161 

Portugal: PHILIPS PORTUGUESA S.A.R.L, 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, 
Tel. (03) 3016312. 

Sweden: PHILIPS COMPONENTS, AB., Tegeluddsvagen 1, 
S-11584 STOCKHOLM, Tel. (0)8-7821000. 

Switzerland: PHILIPS AG., Components Dept., Allmendstrasse 140-142, 
CH-8027 ZURICH, Tel. (01) 4882211. 

Taiwan: PHILIPS TAIWAN LTD .. 581 Min Sheng East Road, P.O. Box 22978, 
TAIPEI 10446, Taiwan, Tel. 886-2-5005899. 

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, 
P.O. Box 961, BANGKOK, Tel. (02) 233-6330-9. 

Turkey: TURK PHILIPS TICARET AS., Philips Components, 
Talatpasa Cad. No. 5, 80640 LEVENTllSTANBUL, Tel. (01) 1792770. 

United Kingdom: PHILIPS COMPONENTS LTD .. Mullard House, 
Torrington Place, LONDON WC1E 7HD, Tel. (01) 5806633. 

United States: (Color Picture Tubes - Monochrome & Colour Display Tubes) 
PHILIPS DISPLAY COMPONENTS COMPANY, 1600 Huron Parkway, 
P.O. 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.O. Box 10330, RIVIERA BEACH, 
Florida 33404, Tel. (407) 881-3200 

Uruguay: PHILIPS COMPONENTS, Coronel Mora433, MONTEVIDEO, 
Tel. (02) 70-4044. 

Venezuela: MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, CARACAS 1074A, 
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.O. Box 218, 5600 MD EINDHOVEN, The 
Netherlands, Telex 35000 phtcni, Fax 23753. 
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