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

This 4-bhit register features paraliel inputs, paratiel outputs,
JR serial inputs, shiftoad 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:
Parallel (broadside) load
Shift {in the direction Q4 toward Qp)
Parallel loading is accomplished by applying the four bits
of data and taking the shift/load control input low. The data
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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
synchronousty when the shift/fload control input is high,
Serial data for this mode is entered at the J-K inputs. These
inputs permit the first stage to perform as a J-K, D-, or T-type
flip-flop as shown in the function table.
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BMRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock frequency Setoct 0 - 30 MH:z
Clock puise width b N : Letf K Alﬁ N ns
Clear pulse width | tett Li 12 . ns
- } o
Shift/load 25 ! |
Setup time ‘ Seiral and parallel data [ . “15 | ns
i Clear inactive-state . 25 H -
Release time - f"lral-:wﬁ . ; - 5 ns
Hold time b ! o ! - ns
BMFUNCTION TABLE
Inputs ~ Chutputs
Serial Parallei ! ~
Clear Shift/T.oad Clock ] X A B c D Qa Qs Qo Qn Qi
L x X X X X x x X I L 1 L H
H L 1 * X 8 b < d . a b ¢ d d
H H L x P x x x x 1 Qao Qoo Qoo Quo Qi
H H 1 L | H x x x X 1 Que | Qo | Qe | Qo | Qoo
h H H 1 L L X % > x L Qan 1 Qbe Qin Qun
H H 1 H H x x P x H ' Qan Qun Qen Qon
- H H 'T H L x x x X Qan ] Qan Qu. | Qo Qoo
Notes) 1. H; high level, L; low level, X; irrelevant 5. Qap~Qpos the level of Qu, Qp, Qc. or Qp, respectively,

1

1. 1, transition from low to high level

3. ; transition from high to low level

4. a~d; the level of steady-state input at inputs A,B.C, or D,
respectively
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before the indicated steady-state
tions were established.
6. Qan~Qpq: the level of Qa. Q. Qc, or Qp, respectively,
before the most-recent t transition of the
clock,

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

Item Symbol Test Conditions min typ® max Unit

Input voltage Vin 2.0 — - v
Ve - - 0.8 v

Von Vee=4.75V, Vie=2V, Wi =0.8V, Jou=—400pA 2.7 - - v

Qutput veltage Vor Vee=4.75V, Viu=2V, Tor=4mA - - 0.4 v

Vie=0.8V foL=8mA - - 0.5

i Vec=5.25V, Vi=2.TV - - 20 HA

Input current Ine Vec=5.25V, Vi=0.4V - - —0.4 mA
I Vec=5.25V, V=TV - - 0.1 mA

Short-circuit output current Jos Vee=5.25V —20 - -100 mA
Supply current** Iec Vec=5.25V - 14 21 mA
Input clamp voltage Vik Vec=4.75V, his=—18mA - - -1.5 v

* Veo=5V, Ta=25°C

** With all outputs open, shift/load grounded, and 4.5V applied to

followed by 4.5V, to clear and then applying & momentary groynd, foliowed by 4.5V, to clock.

ESWITCHING CHARACTERISTICS

{ Vec=5V, Ta=25C)

the J, i, and data inputs, {o¢ is measured by applying 3 momentary ground,

Ttem Symboi Inputs Qutputs || Test Conditions min typ max Unit
Maximum clock frequency Sinax Clock [Qa~@Qp 30 39 - MHz
tent Clear< |Qa—Qb Ce=15pF - 19 30 ns
) o tion delay ti t Ri=2kQ - 1 2
ropagation delay time PLH Clockl@a~o. 3o L 4 2 ns
tPHL - 17 26 ns
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HETESTING METHOD

1) Test

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

2) Testing Table

LA

Load circuit |

Sama a0 Load Crrcwic 1

Same a1 Load Cirrunt )

]

Seme as Load Crromt 1. —I
|

]

Sawe s Load Corcunl |

1 From input Inputs Qutputs
*" | cooutput [ CLR [Shift/Load| J | K |CK | A | B | C | D | @ | Q@ | Q | @ | @
Faas 4.5V | 4.5V 4.5V | GND| IN |45V | 4.5V 4.5V 4.5V | OUT|OUT | OUT | OUT | OUT
toi gffjrq‘l: IN | GND | 4.5V [4.5V0 IN | 4.5V | 4.5V | 4.5V ) 4.5V | OUT | OUT | OUT | OUT | -
trin Clock— 4.5V | 4.5V [4.5V  GND | IN | 4.5V | 4.5V |4.5V | 4.5V | OUT | OUT | OUT | OUT | OUT
truc Qa=Qo, Qv 45y GND 4.5V |45V IN | IN [ IN | IN | IN |OUT|OUT|OUT |OUT | OUT
Waveform feietm=
_r_rﬂ.
Clear
Clack
Duta
Shil/ Load
p——irNL
Ouiputs Q
Notes} 1. Input pulse; trL s 1508, [Ty 6ns, PRR=1MHz, duty
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cycle 50%

2. A ciear puilse is applied prior to each test.

3. Propagation delay times (fp 4 and tpyyy) are measured at
tn+7- Proper shifting of data is verified at fp.q with a func-
tional test.

4 JandK inputs are tested the same as data A, B, C, and D

R RN

inputs except that shift/icad input remains high.

. tn; bit time before clocking transition.

ey bit time after one ciocking transition.
tpeq; bit time after four clocking transition.
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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’ srights, 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 er 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.deesnot cause bodily injury, fire or other
consequential damage due to operation of the Hitachi praduct.

5. Thisproduct is not designed tobe radiation resi stant.

6. Nooneis 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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