H D 74 L S 1 6 5A @Parallel-Load 8-bit Shift Register

The LE165A are B-bit serial shift registers that shift thedata  JJPIN ARRANGEMENT
in the direction of Qa toward QH when clocked. Parallel-in

ar.x:ess to efsch stage is made available by eight individ.ual by Y S EV“
direct deta inputs that are enabled by a low tevel at the shift/ cLock
I . \ CLOCK E——> b— 15 | finE
gad input, These registers also feature gated cicck inputs
and complementary outputs from the eighth bit. All inputs alF] 2 -ED =
are diodeclamped to minimize transmissiondine effects, £l .._EB Z

. -
thereby simplifying system design, & —1c !
Clocking is accomplished through a 2-input positive-NOR 3 GE j £
gate, permitting one input to be used as a ¢clock-inhibit func- £ HE— —EIA =
.tIOI'I. HMolding either of the clock inputs high |nh|batf clock- OUE;UT E___ _E]s]ﬁglg{‘
ing and holding either clock input low with the shift/load
) i . o GNDE T EOUTPUT
input high enables the other clock input, The clock-inhibit Qe
input should be changed to the high level only while the ]
clock input is high. Parallel loading Is inhibited as long as the (Top View)
shift/load input is high. Data at the parallel inputs are lcaded
directly into the register on a high-todow transition of the
shift/load input independently of the levels of the clock,
clock inhibit, or serial inputs.
HBLOCK DIAGRAM
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SERIAL CK_ b CK_- raCK . g >CK_' >CK_ -C>CK_
INPUT feud P T T s ct.gu Pcu? : Z.m?
SHIFT/ D« [ ] [ ! [ l
LOAD
CLOCK
CLOCK
[NHIBIT
HFUNCTION TABLE
INPUTS INTERNAL
OUTPUT
SHIFT/ | CLOCK PARALLEL | OUTPUTS
CLOCK. | SERIAL Qu
LOAD [(INHIBIT A . H Qn Qs
L X X X a.h a b h
H L L X X Qae  Qro Quo
H L 1 H X H Qan Qon
H L ) L X L Qan Qcn
H H X X X Qao  Qso Quo
Notes) 1. H; high level, L;low level, X; irrelevant

. t;transition from low to high level

a ~ h; the level of steady-state input at inputs A to H respectively

Qao ~ QHo; the level of QA to Qu, respectively, before the indicated
steady-state input conditions were established,

. Qan ~ QGn; the level of Q4 to Qg, respectively, before the most recent 4
transition of the clock.
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HD74LS165A

BRECOMMENDED OPERATING CONDITIONS

Unit

[tem Symbol | min typ ma>;-
High level cutput current Ion - 400 uA
Low level output current Tor - i o ) mAﬁV7
Clack frequency Forua 0 25 Milz
Clock puise width te (elock) 25 - - ng
Load pulse width te (load) 15 - nsoo
Clock-enable Setup time s 30 - ns
Parallel-input Setup time f‘f.‘ 10 — - ns
Serial nput setup time fou 20 ns
Shift setup time tou 45 ns
Hold time at only input ) B 0 - ns
MELECTRICAL CHARACTERISTICS (Ta=—20~+475C)
N Item Symbol Test Conditions min ! typ® max Unit
Vin 20 | Y
Input voltage -
. Vi 0.8 v
Vi Veo 475V, Vin =2V, Vie= 0.8V, fow = - 400xA 27 v
Output voltage S
y Vee = 475V, Vig =2V or =4mA 0.4 Y
ot Rt ;
Vie =08V for =8mA (.5 v
Shift./ Load 0.3 mA
Input current - I Vee =525V V=7V —— —
Other inputs .1 mA
High level input Shift.~ Load 60 A
- Fi Veo =525V Vi=2.7V F— :
current { QOther inputs 20 uh
Low level input Shift,~ Load - 1.2 mA
- I Vee =5.25V Vi=04V
current Other inputs - -04 mA
Short-circuit output current Ios Vec =5.25V -~ 20 - 100 mA
Supply current** Iee Vee =525V - 36 mA
Input clamp voltage Vik Vee =4.75V, Iin=—18mA 1.5 v
* Voo= 5V, Ta=25°C
*» With the outputs open, clock inhibit and clock at 4.5V, and a clock pulse applied to the shift/load, Ire is measured
with the paraliel inputs at 4.5V, than with the parallel inputs grounded.
ESWITCHING CHARACTERISTICS (Voc=5V, Ta=25C)
item Symbol Input Dutput Test Conditions min typ max Umit
Maximum Clock frequency fmax 25 35 - MHz
teuL - 21 35 ns
Load Any
friH 28 35 ns
tesit, — 14 25 ns
Clock Any Cr=15pF -
. : IeiH 16 25 ns
Propagation Delay time Rr=2kQ
Ipui 13 25 ns
H Qu -
Ipru - 24 30 ns
o] 19 3 ns
H Qu -
LR — 17 25 ns
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HD74LS165A

ETESTING METHOD

Test Circuit Waveform
45V Ve
3v
£ Y __— 13V r
__ LowdGimit L st/ ]| ”
1 Loed .
— Serial Input | '
L Shift/ Load |
Input L1 I "
13
PG é mk o | Serial
Zout‘=5‘vﬂ$l w —C | Input
I bE |
P !
—c e - Clock
—H Inhibit
—] Clack an — Same as Load Circuit 1
| Clock
Inhisit
~ ”L Notes) A. Theeight data inputs and the clock-inhibit input are
low. Results are monitored at output QH at tpey.

B. The input pulse generators have the foilowing characteristics:
Notes) 1. Cr includes probe and jig capacitance. PRR <1 MHz, duty cycle < 50%,
2. All diodes are 152074 é) Zout =500, 4 =15 ns, 1y 56 ns.

Waveform
v
CLOCK INHIBIT Ly (Disable while
INPUT : clock is high
ov

CLOCK \ } 13V 13V ) L3V

INPUT

[ twicteck) oy

3V

F AND K ! [
INPUTS 1.3V 13V 1.3V 1.3V
[See Notes 4 and B} . o

brttendy

émmr v
SHIFT/ Lav f1.3\f ) 18V {1.3v
LOAD

o

1pHL— = tpLe tpuL IPLl— tPHL IpLH—
— Vow
QUTPUT 1.3v L3V 1.3V 1.3v 13V
Qu
Voo

ZTA

Vou
!; 1.3V
Yoo

QUTPUT
Qn

Notes) A. The remaining six data inputs and the serial input are low,
B. Prior to test, high-level data is loaded into H input.
C. The input pulse gencrators have the following characteristics: PRR <t MHz, duty cycle = 50% Z5y = 500, § =15 ns, ff = 6ns.
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HD74LS165A

MTYPICAL SHIFT, LOAD AND INHIBIT SEQUENCES

CLOCK

CLOCK INRIBIT I

SERIAL INPUT

3

SHIFT/LOAR

DATA &

OUTPUT @1 | LA T i W g [T1
_— e - I
OUTPUT Qx 1 A T L T . [
=== T
L NHmIT ) SERIAL SHIFT -
-t
[RSEN]
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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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