
4-BIT PARALLEL-ACCESS 
SHIFT REGISTERS S54S195

N74S195
DIGITAL 54/74 TTL SERIES

DESCRIPTION
These high-performance 4 -b it registers feature a 110-megahertz 
typ ica l m axim um  shift-frequency w h ich makes them  particu larly  
a ttractive  fo r very high-speed data processing systems. As the pin 
assignments are the same as the S54195 and N74195, existing 
systems can in most cases be upgraded merely by u tiliz ing  the 
Schottky-clam ped versions. The registers have tw o  modes o f 
operation:

Parallel (Broadside) Load
S h ift (In the d irection  Qą  tow ard  Q q )

Parallel loading is accomplished by applying the fo u r  bits o f data 
and tak ing  the sh ift/lo a d  contro l inpu t low . The data is loaded in to  
the associated flip - flo p  and appears at the outputs a fte r the positive 
transition  o f the c lock inpu t. During loading, serial data f lo w  is 
inh ib ited .

S h ifting  is accomplished synchronously when the s h ift/lo a d  contro l 
in p u t is high. Serial data fo r  th is mode is entered at the J-'K inputs. 
These inputs perm it the firs t stage to  perform  as a J-K, D-, or T-type 
f lip - flo p  as shown in the fu n c tio n  table.

These sh ift registers are fu lly  com patib le  w ith  o ther T T L  fam ilies. 
A ll inputs are buffe red to  lower the drive requirements to  one 
norm alized Series 54S/74S load, including the c lock in p u t. The 
S54S195 is characterized fo r  operation over the fu ll m ilita ry  
tem perature range o f —  5 5 °C to  125°C; the N74S195 is character­
ized fo r  operation fro m  0°C  to  7 0 °C.

PIN CONFIGURATION

J OR N DUAL-IN-LINE OR W FLAT PACKAGE 
(TOP VIEW)

VCC '  q A q B q C q D Qp ''CLOCK l o a d

R R R R R R R R

□  LiJ LAI LiJ LiJ lii LU LJ
:LEAR v J V,A B C D J GND

SERIAL INPUTS PARALLEL INPUTS 

P o s it iv e  L o g ic :  See  f u n c t io n  ta b le

FEATURES
•  SCHOTTKY-CLAMPED TO ACHIEVE TYPICAL MAXIMUM  

SHIFT FREQUENCY OF 110 MHz

•  FUNCTIONALLY AND M ECHANICALLY IDENTICAL TO 
N54195, S74195 AND CAN BE USED TO UPGRADE EXIST­
ING DESIGNS WITH SIGNIFICANT IMPROVEMENT IN 
SPEED

•  FULLY COMPATIBLE WITH OTHER TTL CIRCUITS

•  N54S195 OPERATES OVER FULL M IL IT A R Y  TEMPERA­
TURE RANGE OF — 55°C TO 125°C

•  USE IN HIGH-PERFORMANCE:
ACCUMULATORS/PROCESSORS 
SERI AL-TO-PAR ALLE L,
PARALLEL-TO-SERIAL CONVERTERS

FUNCTION TABLE

INPUTS OUTPUTS

CLEAR
SHIFT/

LOAD
CLOCK

SERIAL PARALLEL
Qa q b Qc q d QdJ K A B c D

L X X X X X X X X L L L L H

H L t X X A B c D A B C D D

H H L X X X X X X q a o q B0 Qco Q do q do

H H t L H X X X X q a o q A0 q bo QC0 Qco
H H . t L L X X X X L q A0 q bo Qco Qco
H H t H H X X X X H q A0 q bo Qco Qco
H H t H L X X X X q a o q A0 q bo q bo Qco

H = H igh level (s te ad y  s tate)
L = L o w  level (s te ad y state)
X  = Irre le v a n t (a n y  in p u t,  in c lu d in g  tra n s itio n s ) 
t  = T ra n s it io n  fro m  lo w  to  h igh  level
A , B, C, D , = T h e  level o f  steady s ta te  in p u t  a t A , B, C, o r D re sp e c tive ly
q A 0 . q B0< q C0. q D 0 = th e  level ° f  Q a . q B. q C> o r  q D re sp e c tive ly  b e fo re  th e  in d ic a te d  s teady state  in p u t  c o n d itio n s  w ere  estab lished.
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D IG ITA L  54/74 T T L | «  S54S195, N74S195

RECOMMENDED OPERATING CONDITIONS

S54S195 N74S195
UNIT

MIN NOM MAX MIN NOM MAX

Supply voltage, V q q 4.5 5 5.5 4.75 5 5.25 V

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

Low  logic level 10 10

In p u t c lock frequencyi, fc lock 0 75 0 75 MHz

W idth o f c lock inpu t pfulse, tyyjdoęk) 12 12 ns

W idth o f clear in p u t phlse, t w (c |ear) 12 12 ns

Setup tim e , t Setup

S h ift/lo ad 12 12

nsSerial and parallel data 10 10

Clear inactive-state 15 15

S h ift/lo ad  release time!, t re|ease 7 7 ns

Serial and parallel datej hold tim e, th o ld 2 2 ns

Operating free-air tem perature, T /\ - 5 5  125

Or*̂o

° c

ELECTRICAL CHARACTERISTICS (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS* MIN TY P ** MAX UNIT

V | h  High-level inpu t voltage 2 V

V|i_  Low-level inpu t voltage 0.8 V

V | In pu t clam p voltage V CC = M IN , l|  = — 18 m A - 1 .2 V

V q h  High-level o u tp u t voltage
V CC = M IN , V | h  = 2 V ,  

V||_ = 0.8 V , Iq h  = “ 1 m A

S54S195 2.5 3.4
V

N74S195 2.7 3.4

V q l  Low-level o u tp u t voltage
V Cc  = M IN , V | h  = 2 V ,  

V||_ = 0 .8 V , lo L  = 2 0 m A
0.5 V

l|  Inpu t current at m axim um  inpu t voltage V Cc  = M A X , V | = 5.5 V 1 m A

11 h  High-level inpu t current V c c  = M A X , V | = 2.7 V 50 MA

l|l_  Low-level inpulj current V c c  = M A X , V | = 0.5 V - 2 m A

lOS Short-c ircu it o u tp u t current:): V c c  = m a x - 4 0  -1 0 0 m A

ICC Supply current V c c  = M A X , See Note 1
S54S195 75 99

mA
N74S195 75 109

SWITCHING CHARACTERISTICS, VcC ”  5 V ' TA “  25°C, N = 10

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

f max M axim um  inpu t c lock frequency

C L = 15 pF, 

R|_ = 2 8 0 n ,  

See Note 2

75 110 MHz

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

11 ns

Propagation
tp L H

o u tp u t fro m

Jelay tim e , low-to-high-level 

c lock
9 ns

Propagation
tp H L o u tp u t from

ielay tim e, high-to-low-level 

c lock
10 ns

* F o r  c o n d itio n s  sh o w n  as M IN  o r M A X , use th e  a p p ro p r ia te  va lue  sp e c ifie d  u n d e r re co m m e nd e d  o p e ra tin g  c o n d itio n s  fo r  the  
a p p lic a b le  device ty p e .

* * A l l  ty p ic a l va lues are a t V ( jc  = 5 V , = 2 5  C.
t N o t  m o re  th a n  one  o u tp u t js h o u ld  be sh o rte d  a t a t im e , and  d u ra t io n  o f th e  s h o r t- c ir c u it  te s t sh o u ld  n o t  exceed one  second.

N O T E S : 1, W ith  a ll o u tp u tjs  o pe n , s h if t / lo a d  g ro u n d e d , and  4 .5  V  a p p lie d  to  th e  J, K , and data  in p u ts . I c e  is m easured b y  a p p ly in g  a
m o m e n ta ry  g ro tin d , fo llo w e d  b y  4 .5  V , to  c lea r and th e n  a p p ly in g  a m o m e n ta ry  g ro u n d , fo llo w e d  b y  4 .5  V , to  c lo c k .

2. Loa d  c ir c u it  an^l w a ve fo rm s  are sh o w n  on  page 2 -2 9 3  w ith  th e  fo l lo w in g  a d d itio n s : 2ns, t w (c |e a r) > 1 2ns.
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D IG ITA L  54/74 T T L ,  MSI SERIES ■ S54S195. N74S195

FUNCTIONAL BLOCK DIAGRAM

PARALLEL OUTPUTS

CONTROL SERIAL PARALLEL INPUTS
INPUT

TYPICAL CLEAR, SHIFT, AND LOAD SEQUENCES
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