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

This 4-bit register features paraliel inputs, paraliel outputs,
JK ssrial inputs, shiftload 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/load 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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BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Clock frequency Setoex 0 ~ 30 MHz
Clock pulse width L et K -l§ W ns
Clear pulse width C L 1{ fetC LK) 12 . ns
Shift/load -\ 25 i |
Setup time ! Seiral and parallel data tou \ _”15 | ns
f: Clear inactive-state 25 S
Release time bretease . : - 5 ns
Hold time I i 0 ! - ns
BMFUNCTION TABLE
Inputs Outputs |
Serial Parailel ! \ _
Clear Shift/Load Clock i ¥ " 3 c B Qa Qs Qc 1 Qu Qu
L X x x x x x bs X L L L l L H
H L 1 X X a b c d a b e | d d
H H L X x x 4 X X Qao Qao Qoo Quo Gio
H H 1 L. H X x * X | Qao Qaa Qe- Qea Qun
H H 1 L | L | x| x | x| x L Qu Qe | Qoo | Qe
H H 1 H H x X ® X H ! Qan Qun Qon Qon
- H H wT H L x x x X Qan ] Qan Qe Qcn Quo
Notes) 1. H; high level, L; low level, X; irrelevant 5. Qao0~Qpos: the level of Qa, Qp, Qc. or Qp. respectively,

1

2. 1, transition from low o high ievel

3. +; trapsition from high to low level

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

before the indicated steady-state
tions were established.

6. Qan~Qpq: the level of Qa. Qp. Qc, o Qp, respectively,
before the most-recent 1 transition of the

input condi-

respectively
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HD74LS195A

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

Item Symbol Test Conditions min typ® max Unit

Viu 2.0 - == v

Input voltage e, e Y Y v
Von Vee=4,75V, Vie=2V, Vie =0.8V, fJor=—400pA 2.7 < - v

Output voltage Vou Vee=4.75V, V=2V, Tor=4mA - - 0.4 ¥

Vie=0.8V foL=8mA - T 0.5

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

Input current Ine Vee=5.25V, Vi=0.4V - = —0.4 mA
It Vec=5.25V, W=7V - - 0.1 mA

Short-circuit output current los Vee=5.25V —20 - -100 mA
Supply current®’ Tec Vee=5.25V - 14 21 mA
Input clamp voltage Vix Vee=4.75V, In=—18mA - - -1.5 \'s

* Veoo=5V, Ta=25°C a
** With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data inputs, I is measured by applying 3 momentary ground,
followed by 4.5V, to clear and then applying a momentary groynd, followed by 4.5V, to clock.

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

Ttem Symbol Inputs Qutputs | Test Conditions min typ max Unit
Maximum clock frequency Siax Clock |Qa—Qn 30 39 ‘m MH:
tent Clear |Qa—Qbp Co=15%F - 19 30 RS
Propagation delay time IPLR Clock  |@a~Qo, To RL=2kQ X 14 22 ns
troL - 17 26 ns
H COUNT SEQUENCE
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HD74LS195A

B 4% 5 # #| 886-3-5753170

HETESTING METHOD

1) Test Circuit

Vo

o4 7 B (i) 86-21-54151736
JUE 457 7 L (5 ) 86-755-83298787
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Notes) 1. Cy includes probe and jig capacitance.
2. All diodes are 152074 ().

2) Testing Table
1 From input Inputs Outputs
tem to output CLR Shift/load] 4 | K |CK | A | B | C | D | @ | @ | @ | @ | @
fnas 4.5V| 4.5V |45V |GND| IN |45V |45V |4.5V]4.5v|0UT|0OUT|OUT]|OUT|oOUT
pL v IN | GND |4.5V/4.5V. IN |4.5V|4.5V 4.5V |4.5V| OUT |OUT | OUT OUT| -~
trLn Clock— 4.5V | 4.5V |4.5VGND! IN |4.5V|4.5v|4.5v|4.5V|0UT ]| OUT | OUT | OUT | oUT
truL Qs~Qn.Qpr 45y GND 45V |4s5v| IN | IN [ IN | IN | IN |OUTiOUT|OUT|OUT!OUT
Waveform tegim=y
L) | frux
Clear 0% f’;’:‘ i
1.3V 1.
tod L U S oy
Clogk
Data
Shili/ Load
Quiputs Q

Notes) 1,

206

input pulse; TLHS150S, 7L L6058, PRR=1MHz, duty
cycle 50%

. A clear pulse is applied prior to cach test.
. Propagation delay times (tpg ar and Ipgyy) are measared at

tp+;. Proper shifting of data is verified at fp.4 with @ func-
tional test.

. Jand K inputs are tested the same as data A, B, C, and D

inputs except that shift/ioad input remains high.
. ty; bit time before clocking transition.
. fpeg;bit time after one clocking transition.
. tpeq; bit time after four clocking transition.
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Unit: mm
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0 +0.13
2.54 +0.25 048+0.10 o 0.25-0.05
T TT .
B 4% A # 4} 886-3-5753170 0°-15
JUE 5 7 LT (ki) 86-21-54151736 Hitachi Code DP-16
JPE 4% ) L () 86-755-83298787 JEDEC Conforms
Http://www. 100y. com. tw EIAJ Conforms
Weight (reference value)| 1.07 g
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10.06
10.5 Max

o

# #} 886-3-5753170

Jok s 7 WL (i) 86-21-54151736
JVE 45 7 HL - (5 8) 86-755-83298787
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0.80 Max

*0.42 + 0.08
0.40 +0.06

*Dimension including the plating thickness
Base material dimension

0.10+0.10

Unit: mm
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0.70 £ 0.20

Hitachi Code FP-16DA
JEDEC —
EIAJ Conforms
Weight (reference value)| 0.24 g
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Bk 4% 4 # 4 886-3-5753170
JE4S ) L (Eifs) 86-21-54151736

JE 4% ) HL - () 86-755-

83298787

A
N > "J‘L
N

#O°—8°

9.9 Http://www. 100y. com. tw
10.3 Max
einnonnnnn
°T 8
Po o3
100000000 g
1.27 3 o[ .
o3| = gg 6.107 838
53| o
+ 1|~ +|+
. : 1.08
- 0.635 Max S! o ﬁ 9
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*0.42 + 0.08 0.6078:58
0.40 £ 0.06

*Dimension including the plating thickness
Base material dimension

Unit: mm

Hitachi Code FP-16DN
JEDEC Conforms
EIAJ Conforms
Weight (reference value)| 0.15¢g
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JESE ) LT (E#) 86-21-54151736
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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 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.

HITACHI

HITACHI
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