H D 74 L s 1 9 4A @4-bit Bidirectional Universal Shift Registers

This bidirectional shift register is designed to incorporate
virtually all of the features a system designer may want in
a shift register. The circuit contains 46 equivalent gates and
features parallel inputs, parallel outputs, right-shift and left-
shift serial inputs. Operating-mode-control inputs, and a
direct overriding clear line. The register has four distinct
modes of operation, namely:

Parallel (broadside) load

Shift right (in the direction Q4 toward Qg )

Shift left (in direction Qg toward Q, )

Inhibit clock {do nothing)
Synchronous parallel loading is accomplished by applying
the four bits of data and taking both-mode control inputs, SO
and S1, high. The data are loaded into the associated flip-
flops and appear at the outputs after the positive transition
of the clock input. During loading, serial data flow is inhibited.
Shift right is accomplished synchronously with the rising edge
of the clock pulse when SO is high and S1 is low. Serial data

EBLOCK DIAGRAM

for this mode is entéred at the shift-right data input. When SO
is low and S1 is high, data shifts left synchronously and new
data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode con-
trol inputs are low.
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HFUNCTION TABLE
Inputs Outputs

CLEAR MODE CLOCK SERIAL PARALLEL Q Q Q Q
S So LEFT |RIGHT | A | B c D * ° ¢ ’

L X X X X X X X X X L L L L
H X X L X X X X X X Qao QBo Qco Qoo

H H H 1 X X a b c d a b c d
H L H 1 X H X X X X H Qan Qe Qce
H L H 1 X L X x X X L Qan Qsn Qcn

H H L t H X X X x X [+]: Qca Qon H

H H L t L x X X X X Qs Qcn Qon L
H L L X x X X X X x Qo | QBs | Qco | Qoo

Notes) 1. H;high level, L; low level, X; irrelevant
. t; transition from low to high level
. |; transition from high to low level
. a~d; the level of steady-state input at inputs A,B,C, or D,
respectively
5. Qa0~Qpo: the level of Qa, Q. Qc, or Qp, respectively,
before the indicated steady-state input condi-

Pl adl d

tions were established.

6. Qan~Qpn: the level of Qa, Qp, Qc, or Qp, respectively,
before the most-recent t transition of the
clock.
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HD74LS194A

BRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit

Clock frequency Jetock 0 - 25 MH:z
Clock pulse width te(CK) 20 - - ns
Clear pulse width te(CLR) 20 - - ns
Mode Control 30 - - ns

Setup time A,B,C,D,R, L o 20 - - ns
CLR (inactive state) 25 - - ns

Hold time th 0 - - ns

WMELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbel Test Conditions min typ* max Unit
Viy 2.0 - - \}
Input voltage . - — o3 v
Vou Vee=4.75V, Vin= 2V, Vi.=0.8V, Jon=—400x A 2.7 - - A\
Output voltage Vou Vec=4.75V, Vin=2V, Jor=4mA - - 0.4 v
ViL=0.8V ToL=8mA - - 0.5
Iin Vcc=5.25V, Vi=2.7V - - 20 uA
Input current Ine Vcc=5.25V, Vi=0.4V - - —-0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vec=5.25V —20 - —-100 mA
Supply current®* Icc Vec=5.25V - 15 23 mA
Input clamp voltage Vi Vec=4.75V, Iin=—18mA - - —1.5 v

* Vee=5V, Ta=25°C
** With all outputs open, inputs A through D grounded, and 4.5V applied

t0S,,S,, clear, and the serial inputs, /¢ is tested with a momentary
GND, then 4.5V, applied to clock.

EMSWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs | Test Conditions min typ max Unit

Maximum clock frequency Jmas 25 36 - MHz
tPHL Clear CL=15pF - 19 30 ns
Propagation delay time tPLH Clock Q RL=2kQ - 4 22 ns
tPHL Clock - 17 26 ns
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HETESTING METHOD
1) Test Circuit

UL
Input —5
xS
i
P.G. g t
ZLowr= 500 k]
3 F———qA
I = R e
—11.
CLR
T+
Notes) 1. Cf includes probe and jig capacitance.
2. All diodes are 152074 (H).
2) Testing Table
Inputs Outputs
Item From input to output
CLR| S | So | CK | L R A B C D | Q@ | Q| Q| Q
P right-shift 4.5V/45V|GND| IN [4.5V| IN |GND|GND | GND | GND | OUT | OUT | OUT | OUT
e left-shift 4.5V [GND |45V IN | IN |4.5V|GND | GND | GND | GND | OUT | OUT | OUT | oUT
, Clear—Q IN |4.5V|4.5V| IN |GND|GND | 4.5V |4.5V | 4.5V 4.5V | OUT | OUT | OUT | OUT
e Clockq 4.5V | 4.5V |GND | IN |45V | IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT
‘ —
FLH oc 4.5V 4.5V |GND| IN | IN |4.5V| GND | GND | GND | GND | OUT | OUT | OUT | OUT
Waveform—1 (fu.., CK—Q) Waveform—2 (Clear—Q)
tren et
307, X 90°, w
CK
13V 3V
cK 109, % ! ov
1rug
EEE——— A
LR o %7, 3
ear 1.3V 1.3v
w N
fo———af
rLw pxs teLy
Vou
Q Q
%1 1.3V 1.3v
Vor
Notes) 1. Rightshift is measured with Q, at tqyg, Qp at tgeg, Qc Input pulse: t17,1y<15ns, t1py <6ns

at tn43, and Qp at tn.4. Left-shift is measured with Qa
attnq, Qp at tye3, Qc at tgy, and Qp at tyy.
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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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PACKAGING INFORMATIONS

T-90-20
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