H D 74 L S 1 9 5 A.4-bit Parallel-Access Shift Registers

This 4-bit register features parallel inputs, parallel outputs,
JR serial inputs, shiftAoad control input, and a direct over-
riding clear. All inputs are buffered to lower the input drive
requirements. The registers have two modes of operation:
Paralle! {broadside)} load
Shift {in the direction Q4 toward Qg }
Parallel loading is accomplished by applying the four bits
of data and taking the shift/load control input low. The data

HBLOCK DIAGRAM

is loaded into the associated flip-flop and appears at the out-
puts after the positive transition of the clock input. During
loading, serial data flow is inhibited. Shifting is accomplished
synchronously when the shift/load control input is high,
Serial data for this mode is entered at the JR inputs. These
inputs permit the first stage to perform as a J-E, D-, or T-type
flip-flop as shown in the function table,

HPIN ARRANGEMENT
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Parallet Outputs
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock frequency Jeloet 0 - 30 MH:z
Clock pulse width te(CK) 16 - - ns
Clear pulse width hetCLRY 12 - - ns
Shift/load 25 - -
Setup time Seiral and parallel data be 15 - - ns
Clear inactive-state 25 - -
Release time treteere - - 5 ns
Hold time h 0 - - ns
EFUNCTION TABLE
Inputs Qutputs
Clear Shift/Load Clock JSerulK Y BParalIe(l: 5 Qa Qa Qc Qu Qv
L X x X X X X x X L L L L H
H L i x x a b c d a b c d d
H H L x x x x x x Qao Qso Qoo Quo Quo
H H i L H X X X x Qao Qao Qen Qcn Qen
H H 1 L L X x X x L Qan QBa Qe Qe
H H 1 H H X X X X H Qae Qsa Qe Qen
H H t H L X x x X Qan Qan Qes Qcn Qen

Notes) 1. H,high ievel, L, low level, X; irrelevant

2. t;transition from low to hugh level

3, 4, transition from high to low level

4. a~d;the level of steady-state input at inputs A,B,C, or D,

respectvely

S. Qa0~Qpo: the level of Qa, Q. Qc, or Qp, respectively,
before the indicated steady-state input condi-
tions were established.

6. Qan~Qpn; the level of Qa, Qp. Qc, or Qp. respectively,
before the most-recent t transmition of the
clock.
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HD74LS8195A

BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ® max Unit

Input voltage Viu 2.0 - — v
ViL - - 0.8 v

Vou Vec=4.75Y, Viu=2V,ViL=0.8Y, Jon=— {00uA 2.7 - - v

Output voltage Vou Vee=4.75V, V=2V, Jor=4mA - - 0.4 v

Vie=0.8V IoL=8mA - - 0.5

Iin Vee=5.25V, Vi=2.7V - - 20 ulA

Input current Iie Vee=5.25V, Vi=0.4V - - —-0.4 mA
I Vee=5.25V, vVi=7V - - 0.1 mA

Short-cireuit output current Ios Vee=5.25V —-20 - —100 mA
Supply current®® Iee Vee=5.25V - 14 21 mA
Input clamp voltage Vix Vee=4.75V, Inv=—18mA - - -1.5 v

* Vee=SV, Ta=25°C

** With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data inputs, /oc 18 measured by applying a momentary ground,
followed by 4.5V, to clear and then applying a momentasy groynd, followed by 4.5V, to clock.

ESWITCHING CHARACTERISTICS

(Vee=5V, Ta=25C)

Item Symbeol Inputs Outputs | Test Conditions min typ max Unit
Maximum clock frequency Smasz Clock |Qa~Qop 30 39 - MH:z
tPHL Clear Qa~Qp CL=15pF - 19 30 ns

P tion delay ti [} R1=2kQ - 14 22
ropagation delay time PLH Clock  |Qa~Qo, Do L ns
tPHL - 17 26 ns
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HMTESTING METHOD
1) Test Circuit vg

45v

7\
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? ’
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*’ ry E 5 @ —j—L Same 48 Lond Crrowt & I
T s Owpn
-
*C f [
& Seme 01 Load Ciremt | ]
Owpa
Zoe =500
t—f—t Same 32 Load Carount 1 ]
,} — T ) Oxtmm
) / & i( Same as Load Crrcat L. I

Notes) 1. C includes probe and jig capacitance.
2. All diodes are 152074 ().

2) Testing Table

It From input Inputs Outputs
em

to output CLR |Shift/Load] J K |CK A B C D Q| Q| Q| @ | @
fovex 45V| 4.5V |4.5V|GND| IN |4.5V|4.5V[4.5V] .5V | OUT | OoUT | OUT | OUT | OUT
trHL 8'::’5; IN | GND |4.5V|4.5V] IN |4.5V|4.5V 4.5V |4.5V|OUT | OUT|OUT |OUT| -
trLh Clock— |45V ] 4.5V [4.5V[GND| IN |4.5V| 4.5V |4.5V |45V | OUT | OUT | OUT | OUT | OUT
trHL Q~Q.Q [y5v] GND {4.5v[45v| IN | IN [ IN | IN | IN [OUT|oOUT]|oOUT |oOUT |oOUT

Waveform LacLore]
rwe e
Clear ju v
90% fso%
13v rox 113V
10% ov
Clock
Dara
Shili/Load
Outputs Q

Notes) 1. Input pulse; ITLHS15NS, !THLS60S, PRR=1MHz, duty

cycle 50%
2, A clear pulse is applied prior to each test. inputs except that shift/load input remains high.
3. Propagation delay times (tpLzy and {pgyy) are measured at 5. 2, bit time before clocking transition,
tyey. Proper shifting of data is verified at fy+¢ with 2 func- 6. tys7:bit time after one clocking transition.
tional test. 7. tyeq: bit time after four clocking transition.

4. J and K inputs are tested the same as data A, B, C, and D
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HITACHI/ LOGIC/ARRAYS/MEM

M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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T-90-20

PACKAGING INFORMATIONS
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