
4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS S54S194

N74S194
DIGITAL 54/74 TTL SERIES

DESCRIPTION
These high-performance b id irectiona l sh ift registers are func tiona lly  
and m echanically identical to  the N54194 and S74194, however, 
w ith  a typ ica l sh ift frequency o f 110 megahertz the S cho ttky- 
clamped versions can be used in very high-speed systems, or can be 
substitu ted fo r  the N54194/(574194 to  upgrade the perform ance o f 
most existing systems. The Universal sh ift register has fo u r d is tinc t 
modes o f operation, namely:;

M ODE C O NTRO L

S1 SO
Parallel (Broadside) Load H H

S h ift R ight (In the d irectio rj Qą  tow ard Q q ) L H

S h ift Le ft (In the d irection  jQp tow ard Q /\) H L

Hold (recirculate) data L L

PIN C O N F IG U R A TIO N

J OR N D U A L  IN -L IN E  OR W F L A T  PACKAGE 
(TOP VIEW )

vcc qa qb °c qd clock si so

r°

qA qB QC °D CLOCK 81 

CLEAR SO -  

R A B C D L

UmmLJLjJLilLiJlAlCLEAR SHIFT . A  B C D. SHIFT GND
RIGHT ------------------------LEFT
SERIAL PARALLEL INPUTS SERIAL 
INPUT INPUT

Positive Logic: See description

In the parallel-load mode, data is loaded in to  the associated f lip -f lo p  
and appears at the outputs a fte r the positive trans ition  o f the clock 
in pu t. During loading, serialj data f lo w  is inh ib ited . S h ift righ t is 
accomplished synchronously iw ith the rising edge o f the c lock pulse 
when SO is high and S1 is lowl. Serial data fo r  th is mode is entered at 
the sh ift-r igh t data in pu t. Whjen SO is low  and S1 is high, data shifts 
le ft synchronously and new jdata is entered at the sh ift-le ft serial 
in pu t. Data is recirculated wljien both  mode contro l inputs are low. 
For added f le x ib il ity  the mcjde contro ls can be changed independ
en tly  o f the clock.

FEATURES

•  SC HO TTKY-CLAM PED TO  A C H IE V E  T Y P IC A L  M A X IM U M  
S H IF T  FR EQ UEN CY OF 110 MHz

•  F U N C T IO N A L L Y  A N D  M E C H A N IC A L L Y  ID E N T IC A L  TO 
N 54194, S74194 A N D  CAN BE USED TO  UPGRADE EX IS T
ING SYSTEMS W ITH S IG N IF IC A N T  IM P R O VEM EN T IN 
SPEED

These fo u r-b it sh ift registers are com patib le w ith  most other T T L  
and D T L  logic fam ilies. A ll linputs are buffe red to  lower the drive 
requirements to  one norm alized Series 54S/74S load, and input 
clamping diodes m in im ize sw itch ing transients to  s im p lify  system 
design. W ith the equivalent o f 46  gates on the m ono lith ic  ch ip, 
typ ica l power dissipation is less than 10 m illiw a tts  per equivalent 
gate.

The N54S194 is characterized fo r  operation over the fu ll m ilita ry  
tem perature range o f — 55° C to  125°C; the S74S194 is characterized 
fo r operation fro m  0°C to  70^C.

•  F U L L Y  CO M PATIBLE W ITH  MOST O THER T T L  A N D  D T L 
C IRC UITS

•  N54S194 OPERATES O VER F U L L  M IL IT A R Y  TEM PERA
TU R E RANG E OF —55°C TO 125°C

•  FOR USE IN H IG H-PER FO RM ANC E: 
ACCUMULATORS/PROCESSORS, 
S E R IA L -T O -P A R A LLE L  A N D  
P A R A LLE L-T O -S E R IA L CO NVER TER S
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DIGITAL 54/74 TTL ■ S54S194, N74S194

RECO M M EN DED O PER ATIN G  CO N D IT IO N S

N54S194, S74S194
U N IT

M IN  NOM  M A X M IN  NOM  M A X

Supply voltage, V c c 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

Inpu t c lock frequency, f clock 0 75 0 75 MHz

W idth o f c lock or clear pulse, t w 12 12 ns

Setup tim e , t setup (NOTE 2)

Mode contro l 12 12
nsSerial and parallel data 10 10

Clear inactive-state 15 15

Hold tim e  at any in pu t, th 0 |d 2 2 ns

Operating free-air tem perature. T ą - 5 5  125 0 70 °C

E L E C T R IC A L C H A R AC TER IST IC S (over recommended operating free-air tem perature range unless otherwise noted)

PA R A M E TER TEST C O N D IT IO N S * M IN  T Y P **  M A X U N IT

V |H  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 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 | l  = 0 .8 V , lo H  = - 1 m A

N54S194 2.5 3.4
V

S74S194 2.7 3.4

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

V | L = 0.8 V , l O L  = 2 0 m A
0.5 V

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

l|H  High-level in pu t current V cc = M A X , V | = 2.4 V 50 M A

11 j_ Low-level in pu t current V CC = M A X . V | = 0.5 V - 2 m A

• OS S hort-c ircu it o u tp u t current:): V cc = m a x - 4 0  -1 0 0 m A

ICC Supply current VCc = M A X , See Note 1
N54S194 90

m A
S74S194 90

’ Fo r 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 I I  typ ica l values are a t V q q  = 5 V , T ą  = 2 5  C.
} N o 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 ircuit test should not exceed one second.

N O T E  1 : W ith  all outputs open, inputs A through D grounded, and 4 .5  V  applied to  SO, S1, clear, and the serial inputs. I c e  is tested
w ith  a m om entary  ground, then 4 .5  V , applied to  clock.

SW ITCH IN G  C H AR AC TER IST IC S, V c c  = 5 V , T A  = 2 5 °C, N = 10

PA R A M E TER TEST CO N D IT IO N S M IN  TY P M A X U N IT

f max M axim um  in pu t c lock frequency

C L = 15 pF, 

R[_ = 280 Cl, 
See Note 2

75 110 MHz

Propagation delay tim e , high-to-low-level
tpH  L o u tp u t from  clear

11 ns

Propagation delay tim e , low-to-high-level
tp L H o u tp u t fro m  clock

4 9 ns

Propagation delay tim e , high-to-low-level
tpH  L o u tp u t fro m  clock

4 10 ns

N O T E  2: W aveforms and load circuits on page 2 -2 9 3  w ith  the fo llow ing  additions: t w  (c lo ck )5* 12ns- *w  (clear) >12ns.
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DIGITAL 54/74 TTL ■ S54S194, N74S194

FU N C T IO N A L BLO C K D IA G R A M

PARALLEL INPUTS

H> . . D ynam ic input activated by a transition from  a high level to  a low  level.

T Y P IC A L  C LE A R , LO AD , R jlGH-SHIFT, IN H IB IT , A N D  C LEAR  SEQUENCES


