
DUAL D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS

DIGITAL 54/74 TTL SERIES

74S74

DESCRIPTION
These m ono lith ic  dual edge-triggered flip -flop s  u tilize  S cho ttky  T T L  
c ircu itry  to  produce very h ijjh speed D-type flip -flop s . Each f lip -f lo p  
has ind iv idual clear and prejset inputs, and also com plem entary Q 
and Q outputs.

In fo rm ation  at in pu t D 
positive going edge o f the 
voltage level o f the clock 
trans ition  tim e o f the positi 
at e ither the high or low  levdl

transferred to  the Q o u tp u t on the 
cjlock pulse. C lock triggering occurs a t a 
pulse and is no t d irec tly  related to  the 
ve going pulse. When the clock in pu t is 
, the D -input signal has no effect.

These c ircu its are fu lly  con 
circuits. A  fu ll fan-out to  
available fro m  each o f the i 
level, a fan-out o f 20 is avai 
used inputs. M axim um  clop 
typ ica l power dissipation o f

patib le fo r  use w ith  most T T L  or D TL 
10-normalized series 54S/74S loads is 
utputs at low  logic level. A t a high logic 
labie to  fac ilita te  ty ing  unused inputs to  
k frequency is 75 megahertz, w ith  a 

75 m illiw a tts  per flip -f lo p .

PIN CONFIGURATION

VCC CLEAR 2D CLOCK PRESET 2Q 2Q

□  LU 111 HI HI LOTH
1<J GND

CLOCK PRESET

Positive Logic:

Low  inpu t to  preset sets Q to  high level 
Low  inpu t to clear resets Q to  low  level 
Preset and clear are independent of clock

The N74S74 is characterized fo r  operation fro m  0°C to  70°C.

Typica l M axim um  Inpu t Clcjck Frequency 90 MHz
Typical Power Dissipation 75 mW per F lip -F lop

TRUTH TABLE (Each Flip-Flop)

tn  + 1

INPUT OUTPUT
D Q Q

L L H
H H L

H = High level, L = Low  level

N O TE S : A . t n = b it tim e  before clock pulse 
B. t n + i = b it tim £ a fter clock pulse

FUNCTIONAL BLOCK DIAGRAM (EACH FLIP-FLOP)

RECOMMENDED OPERATING CONDITIONS

MIN NOM MAX UNIT

Supply voltage, V q c 4.75 5 5.25 V

Norm alized fan-out fro m each o u tp u t, N
High logic level 20
Low  logic level 10

Clock frequency, f c|oc c 70 MHz
W idth o f c lock pulse, t w (clock) 7 ns
W idth o f preset pulse. w  (preset) 7 ns
W idth o f clear pulse, t vj  (clear) 7 ns

Inpu t set-up tim e, t seti)P
High level data 10

ns
Low  level data 12

Inpu t hold tim e , tho ld 0 ns
Operating free-air ternf erature, T /\ 0 70 ° c
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DIGITAL 54/74 TTL SERIES ■ 74S74

ELECTRICAL CHARACTERISTICS

PARAMETER TEST CONDITIONS* MIN TYP** MAX UNIT

V IH High level in pu t voltage 2 V

V |L Low  level in pu t voltage 0.8 V

V| Inpu t clamp voltage V c c  =  M IN , l| =  - 1 8  m A - 1 .2 V

v OH High level o u tp u t voltage
V c c  =  M IN , V m  = 2 V

2.7 3.4 V

< II o CO 'OIL = 20 m A

V 0 L Low  level o u tp u t voltage
V CC =  M IN , V m  = 2 V

0.5 V
V | L = 0.8, 'O L  = 20 m A

11 Inpu t current at m axim um  in pu t voltage V c c  =  M A X , V | =  5.5 V 1 m A

V CC = m a x . D inpu t 50

'lH High level in pu t current V | =  2.7 V Clock or Preset 100 MA
Clear 150

V c c  =  M A X , D inpu t - 2

ML Low  level in pu t current V | = 0 .5  V Clock or Preset - 4 mA
Clear - 6

'o s Short c ircu it ou tp u t current $ V c c  "  m a x - 4 0 -1 0 0 mA

'c c Supply Current V c c  = m a x . See Note 1 30 m A

"'For conditions shown as M IN  or M A X , use the appropriate  value specified under recom m ended operating conditions fo r  the  
applicable device type.

* * A ll typical values are at S/qc = 5 V , T a  = 2 5°C .
J N p t m ore than one o u tp u t should be shorted a t a tim e, and duration  o f the short c ircu it test should not exceed one second.

SWITCHING CHARACTERISTICS, V q c  -  5 V , TA -  25°C, N -  10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

fm ax M axim um  clock frequency 90 MHz

tPLH
Propagation delay tim e , low-to-high level ou tp u t, 

fro m  clear or preset
5 ns

tP H L
Propagation delay tim e , h igh-to-low  level ou tp u t, 

fro m  clear or preset C l  = 15 pF, R|_ = 280 n
8 ns

tPLH
Propagation delay tim e , low-to-high level ou tp u t, 

fro m  clock
NOTE 1

7 ns

tP H L
Propagation delay tim e , h igh-to-low  level o u tp u t, 

fro m  clock
7 ns

N O T E  1: Load c ircu it and test waveform s are shown on page 2 -2 9 3
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