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54LS195A/DM74LS195 A
4-Bit Parallel Access Shift Register
General Description
This 4 -b it reg is te r fea tures paralle l inputs, paralle l outputs, 
J-K  serial inputs, sh ift/ lo a d  con tro l input, and a d irec t ove r
riding clear. A ll inputs are buffered to  low er the  input drive 
requirem ents. The  reg is ters have tw o m odes o f operation: 

Paralle l (broadside) load 
S hift (in the  d irection Q a  tow ard  Q d )

Paralle l loading is accom plished  by applying the  fou r b its o f 
da ta  and taking the  sh ift/ lo a d  con tro l input low. The  da ta  is 
loaded in to  the  associa ted  flip -flop  and appears a t the  ou t
puts a fte r the  positive  transition  o f the  c lock  input. During 
loading, serial da ta  flow  is inhibited.
Shifting  is accom plished  synchronously w hen the  sh ift/ lo a d  
co n tro [ input is high. Seria l data  fo r th is m ode is entered at 
the  J -K jn pu ts . These  inputs perm it the  firs t stage to  perform  
as a J-K, D, o r T-type flip -flop  as show n in the  tru th  table.

Features
■ Synchronous paralle l load
■ P ositive-edge-triggered c lock ing
■ Paralle l inputs and outputs from  each flip -flop
■ D irect overrid ing c lear
■ J and K inputs to  firs t stage
■ C om plem entary ou tpu ts from  las t stage
■ For use in h igh-perform ance:

accum u la to rs /p rocesso rs 
seria l-to-paralle l, para lle l-to -seria l converters

■ Typical c lock  frequency 39 M Hz
■ Typical pow er d issipation 70 mW

Connection Diagram

D ual-ln-L ine P ackage
OUTPUTS

' -------------------- ----T '  SHIFT/
vcc Qa Qb Qc Qd Qd c l o c k  l o a d

SERIAL INPUTS PARALLEL INPUTS
T L /F /6408-1

O rder N um ber 54LS195A D M Q B, 54LS195AFM Q B, 
54LS195A LM Q B , D M 74LS195A M  o r DM 74LS195A N  

See NS P ackage N um ber E20A, J16A, M 16A, N16E or W 16A
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Absolute Maximum Ratings (Note)
If M ilitary /A ero sp ace  specified  devices  are  required, 
please con tact the  National S em icon ductor Sales  
O ffic e /D ls trib u to rs  fo r availability  and specifications.
Supply V oltage 7V
Input V oltage 7V
O perating Free A ir Tem perature  Range 

54 LS — 55°C to  +  125°C
D M 74LS 0°C to  +  70°C

S torage Tem perature  Range -  65°C to  + 1 50°C

Note: The ‘‘Absolute Maximum Ratings"  are those values 
beyond which the safety o f the device cannot be guaran
teed. The device should not be operated at these limits. The 
parametric values defined in the “Electrical Characteristicsn 
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”  table w ill define 
the conditions for actual device operation.

Recommended Operating Conditions
Sym bol Param eter 54LS195A D M 74LS195A Units

Min Norn M ax Min Norn M ax

V c c Supply Voltage 4.5 5 5.5 4.75 5 5.25 V

V|H High Level Input Voltage 2 2 V

V|L Low Level Input Voltage 0.7 0.8 V

>OH High Level O utput C urrent - 0 . 4 - 0 . 4 m A

lOL Low  Level O utput C urrent 4 8 m A

fCLK C lock Frequency (N ote  1) 30 0 0 30 M Hz
C lock Frequency (N ote  2) 30 0 0 25 M Hz

tw Pulse W idth 
(N ote  3)

C lock 16 16 ns
C lear 14 12

tsu Setup Tim e 
(Note 3)

S h ift/L o a d 25 25 ns
Data 15 15

tH Hold Tim e (N ote 3) 0 0 ns

tREL S h ift/L oa d  Release T im e (N ote  3) 10 10 ns
C lear Release T im e (N ote  3) 25 25

t a Free A ir O perating Tem perature - 5 5 125 0 70 °C
Note 1: CL =  15 pF, TA =  25°C and VCc =  5V.
Note 2: CL =  50 pF, RL =  2 kft, TA =  25°C and VCc =  5V. 
Note 3: TA =  25°C and VCc =  5V.

Electrical Characteristics over recom m ended operating free  air tem pera tu re  range (unless o therw ise noted)

Sym bol Param eter C onditions Min Typ
(N ote  4) M ax Units

V| Input C lam p V oltage V c c  =  Min, l| =  —18 mA - 1 . 5 V

VOH High Level O utput 
Voltage

V c c  =  Min, Iq h  =  Max 
V |l =  Max, V |h =  M in

54LS 2.5 V
DM 74LS 2.7 3.4

VOL Low Level O utput 
V oltage

V c c  =  Min, Io l  =  Max 
V |l =  Max, V ih =  Min

54 LS 0.4
VDM 74LS 0.35 0.5

Io l  =  4  mA, V c c  =  Min 0.25 0.4

l| Input C urrent @ Max 
Input V oltage

VCc  =  Max, V| =  7 V 0.1 mA

IlH High Level Input C urrent VCc  =  Max, V| =  2.7V 20 p,A

*IL Low Level Input Current VCc  =  Max, V| =  0.4V - 0 . 4 m A

•os S hort C ircuit 
O utput Current

VCc  =  M ax 
(N ote  5)

54 LS - 2 0 - 1 0 0 m A
D M 74LS - 2 0 - 1 0 0

ic c Supply C urrent V c c  =  Max, (N ote  6) 14 21 m A
Note 4: All typicals are at Vcc =  5V, TA =  25°C.
Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 6: With all inputs open, SHIFT/LOAD grounded, and 4.5V applied to the J, K, and data inputs, Ice is measured by applying a momentary ground, then 4.5V to 
the CLEAR and then applying a momentary ground then 4.5V to the CLOCK.
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Switching Characteristics at V c c  =  5V and T a  =  25°C (See Section 1 fo r Te s t W avefo rm s and O utpu t Load)

Sym bol P aram eter From  (Input) 
To (O utput)

54 LS DM 74LS

UnitsC L =  15 pF R l  =  2 k n  
C L =  50 pF

Min M ax Min M ax

fMAX Maxim um  C lock 
Frequency 30 25 MHz

tpLH Propagation Delay Tim e 
Low  to  High Level O utput

C lock to  
A ny Q 21 26 ns

tPHL Propagation Delay Tim e 
High to  Low Level O utput

C lock to  
A ny Q 24 35 ns

tpHL Propagation Delay T im e 
High to  Low Level O utput

C lear to  
Any Q 26 38 ns

Function Table
Inputs O utputs

C lear S h ift/
Load Clock Serial Parallel

Q a Q b Q c Q d Q d
J 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 Qao Q bo Qco Q do Q do
H H T L H X X X X Qao Q ao QBn Qcn Qcn
H H t L L X X X X L QAn QBn Qcn Qcn
H H T H H X X X X H QAn QBn QCn Qcn
H H T H L X X X X QAn QAn QBn QCn Qcn

H =  High Level (steady state), L =  Low Level (steady state), X =  Don’t Care (any input, including transitions) 
t  =  Transition from low to high level
a, b, c, d =  The level of steady state input at A, B, C, or D, respectively.
Q ao. Qbo. Q co< Q do =  The level of Qa, Qb. Qc . ° r Qd . respectively, before the indicated steady state input conditions were established. 
QAn. QBn. Qcn =  The level of Qa . Qb. Qc. respectively, before the most recent transition of the clock.

Logic Diagram
SERIAL
INPUT _______________________________ PARALLEL INPUTS______________________________

J K A B C D
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Timing Diagram

Typical C lear, S h ift, and Load Sequences
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