H D 74 L S 1 94A @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, paratlel outputs, right-shift and left-
shift serial inputs. Operating-mode-controi inputs, and a
direct overriding clear line, The register has four distinct
modes of operation, namely:

Parallet {broadside} load

Shift right {in the direction Q4 toward Qp)

Shift left {in direction Qp toward Qa}

Inhibit clock (do nothing)
Synchronous parallel loading is accomplished by applying
the four bits of data and taking both mode control inputs, S0
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 50 is high and S1 is low. Serial data

WMBLOCK DIAGRAM

for this mode is enterad at the shift-right data input. When S0
is low and S1 is high, data shifts left synchranously 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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EFUNCTION TABLE
Inputs Qutputs
CLEAR MODE CLOCK SERIAL PARALLEL Q ‘Q Q Q
S Se LEFT |RIGHT | A | B | C | D * ° ¢ °
L X b4 X X x x X X X L L L L
H X X L x X X X X X Quo Qso Qco | Qoo
H H H ) X X a b ¢ d a b c d
H L H 1 x H X x x X H Qas | Qe | Qon
H L H T X L x = X X L QAu QBn QCn
H H L t H X X * X X Qen Qcn Qn. | H
H H L 1 L x X X X X Qsn Qca Qon L
H L L x x x X x x X Que | Qoo | Qoo | Qoo
Notes) 1. H;high level, L; low level, X; imelevant tions were established.

t; transition from low to high level

. 4: transition from high to low level

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

5. Qap~Qpos the leval of Qa, Q. Q. or Qp, respectively,

before the indicated steady-state input condi-

rwn

6. QM--QD,,,the level of Qa, Q. Qc, or Qp, respectively,
before the most-recent t transition of the
clock.
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EBRECOMMENDED OPERATING CONDITIONS

Item Symbol min typ max Unit
Clock frequency Sfetoes 0 - 25 MHz
Clock pulse width beiCK? 20 - - ns
Clear pulse width telC LR 20 - - ns
Mode Controi 30 - - ns
Setup time A B,C,D,R,L Lew 20 - ns
CLR ({inactive state) 25 - - ns
Hold time 4 0 - - ns
BELECTRICAL CHARACTERISTICS (Tq=-20~+75C)
Item Symbol Test Conditions min typ® max Unit
Input voltage Vin 2.0 — v
Vir B - ! 0.8 v
Vou Vee=4.75V, Vip = 2V. V1L =0.8V, Jon= —400p A 2.7 - — Y
Output voitage Vec=4.75V, Vig=2V, foL=4mA - 0.4
VoL v
ViL=0.8V foL=8mA - - 0.5
lin Vec=5.28V, Vi=2.7V - - 20 uA
Input current fie Vec=5.25V, Vi=0.4V - - —0.4 mA
Ii Vee=5.25V, V=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 Vik Vec=4.75V, Iin=-—18mA - - -1.5 v
* Ver=5V, Ta=25°C
** With all outputs open, inputs A through D grounded, and 4.5V applied
to 8,, 8, , clear, and the serial inputs, foc is tested with a momentary
GND, then 4.5V, applied to clock.
WSWITCHING CHARACTERISTICS ( Vcc =5V, Te=257C)
Item Symbol Inputs Qutputs | Test Conditions min typ max Unit
Maximum clock frequency Soax 25 36 - MHz
tPHL Clear Cr=15pF - 19 30 ns
Propagation delay time teLu Clock Q Ri=2kQ - 14 22 ns
tenL Clock - 17 26 ns
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ETESTING METHOD
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b——dC Ot e
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1.8 S Same s3 Load Cirenit 1
CLR
T

Notes) 1, Cp includes probe and jig capacitance.
2. All diodes are 152074 (H).

2} Testing Table

i r R tout Inputs Outputs
tem rom input to outpw CLR s So CK L R A B C. D an Qe Q% Q
right-shift 4.5V | 4.5V GND| IN [4.5¥| IN |GND |GND | GND | GND | oUT | OUT [ OUT | QUT
fres left-shift 4.5V |GND | 4.5V | IN | IN |4.5V | GND|GND | GND | GND | OUT | OUT ; OUT ; OUT
Clesr—Q IN [4.5V]4.5V| IN |GND|GND | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT | OUT | OUT
teu Clockq 4.5V | 4.5V |GND | IN | 4.5V | IN | GND | GND | GND | GND | OUT | OUT | OUT | OUT
trik o 45V 145V | GND| IN | IN | 4.5V | GND | GND | GND | GND | OUT | OUT | OUT | OUT
Waveform—1 (fa.., CK->Q) Waveform—2 (Clear—Q}
v
: : A
ov
" 3V
L.R
Clesr
v
(L]
o Vor

Notes) 1. Rightshift is measured with Qg at tq4y, Qp at th42, Qc Input pulse: tz <1508, t ez <6ns
at tae3, and Qp at theq- Leftshift is measured with Qu - =
at tne4, Qp 21 tns3. QC 3t tned, and Qp At tgsg.
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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