8-BIT SHIFT REGISTERS WITH OUTPUT

D2634, JANUARY 1981
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* 8-Bit Seriai-in, Paraiiei-Out Shift
Registers with Storage

* Choice of 3-State ['LS595) or
Cpen-Collector ('LS5986) Parallel Qutputs
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dascription
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Both the shift register and storage register clocks are
positive-edge triggered. If the user wishes to connect
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schematics of inputs and outputs
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Separate clocks are provided for both the shift register
The shift register has a
serial input, and serial output

RIS ar S e o =T

a‘oi.aa:::) DNB‘ILDD:D .

SN74L5599, sni74|.5596
(YoP VIEW}

05E1 Ulﬁ:]\."cc
ac [ 15 1Qa
ap[] 14 ] SER
e[ 13}
arlls 1203
ag [ 11[]SRCK

&

m

|

.J OR W PACKAGE
. N PACKAGE

2y [] 10
GND (] 9

=

W Db WM

SNb4LS595,. SN54LS5696 . . . FK PACKAGE

(TOP VIEW)

3]
v oA
=z > d

O m
[*]e)
3 2 12018

op SER
Qg G

NC NC
Qr RCK
ag SRCK

9 10111213

ot T
Sz235[3

NC - No internal connaction

EQUIVALENT OF SERIAL INPUT

vVee

vee —
s 20 k£2 NOM

INPUT —y

EQUIVALENT OF ALL OTHER INPUTS

TYPICAL OF Q' OUTPUTS

INPUT -4 -

id
&

P
L

Lt}

--—— Veo
120 £2 NOM
Req |
b4 :ic
- i OUTPUT
4

ps RGK, SHCK: Rg

L
, i Rgq = 10 kil NOM
ALL OTHER: Rgq= 13 k{2 NOM

TYPICAL OF ALL OTHER OUTPUTS ['LS595)
Ve

Vf—— OUTPUT
Jﬁ
pa

TYPICAL OF ALL OTHER OQUTPUTS {'LS5926!}

PRODUCTION DATA documents contain information
current as of publication date. Products conform 10
specifications par the terms of Texas Instruments
standard warranty. Praduction processing does not
necassarily include testing of ail parameters.
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SN54LS595, SNG4LS506, SN74LS595, SN74LS598
8-BIT SHIFT REGISTERS WITH OQUTPUT LATCHES
logic diagram  {positive logic)
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SN54LS595, SNH4LS596, SN74L5535, SN74LSS
8-BIT SHIFT REGISTERS WITH QUTPUT LATCH
. . . « 4
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tThese symbols are in accordance with ANSI/IEEE Std. 91-1994 and IEC Publication 617-12.
Pin numbers shown are for J, N, and W packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo (see Note 1) .. uu et e e
F Q=AY 1T L A I I
OFf-5Ta1e OUTPUT WOITAGE .\ oot ot ittt i e oo bttt v s me s an s im e ne e asanaan s an e BHV
QOperating free-air temperature range: SN5418595 SNBALSESE ... .. ... .cvvvnoo e —55°C w0 125°C
SNT7ALS595, SNTALSEOE . . .\ o s v cnmneaar o 0°C to 70°C
SLOrage tEMPEratire FTANGE . | o\ v v oo vt e v a e st ea e e E ey —B5°C to 150°C

NOTE 1: Voltage values are with respect to the network ground terminal,

recommended operating conditions

SN541L8° SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
vee Supely voltage 4.6 5 5 | 4.75 5 525 \Y%
VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.7 0.8 \
VOoH High-level output voltage Qp thru Ay, ‘LS586 only 55 5.5 v
loH High-level gutput current . il —1 mA
Qp thru Qp, ‘LS505 only —1 — 285
Qn’ 8 16
foL Low-level output current 5 2 Tl mA
ISRCK Shift clock frequency Q 20 0 20 [ MH:z
twisSRCK)  Duration of shift clock pulse 25 25 ng
tw(RCK) Duration of register clack pulse 20 20 ns
Ww(SRGLR) Duration of shift clear pulse, low level 20 20 ns
SRCLR inactive before SRCK t 20 20
teu Setup time SER before SRCK t 20 20 ns
SRCK t before RCK t (see Note 2} 40 40
SRCLR low before RCK 40 40
th Hold time SER after SRCK 1t 4] 0 ng
Ta Operating free-air temperature — 55 125 Q 70 °C

NOTE 2: This setup time ensures the register will see s1able data from the shift-register ocutputs,
which case the storage register state will be one clock pulse behind the shift register,

Tha clocks may be connected togsether, in
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N54LS536, SN74LS595, SN74LS596
EGISTERS WITH OUTPUT LATCHES

electrical characteristics over recommended operating free-air temperature range {(uniess otherwise noted)

SNE4LS SN74LS’
FARAMETER TEST CONDITIONS 1 unNIT
MIN TYPE MAX | MIN TYPF mMaX
Vi Voo =MIN, 1) =—18 mA -15 ~15 v
'LSBI5Q | Voo =MIN, Vig=2V o =~ 1 mA 28 32
VoH VCC_ MAX. A ' lOH = — 2.6 mA 24 31 v
Q' " ok = — 1 mA 24 3.3 zd 32
lou 'L5596 Q Voo =MIN, vig=2V, Vi_=MAX Vop =85V 0.1 8.1 mA
a 1oL =12 mA 025 04 025 04
Vec=MIN, Vig=2V, 1oL = 24 mA 0.35 05
VoL i - v
] VL = MAX lop =8 mA i 025 04 0.25 04
-n oL = 16 mA 035 05
lgzn | ‘LSE95Q | Vop =MAX, Vig=2V, Vi_=MAX, Vgu=27V 20 20 | uA
lozL ‘LS&95 Q Voo = MAX, V=2V, V|L=MAX, VNgpy=04V - 20 - 20 nA
b Veop =MAX, V=7V [1N] 0.1 mA
iy Veg = MAX, V=27V 20 20 | A
SER o o ~04 — 0.4 A
L Al others | CC - VAR VimRay —0.2 -0.2
o8 ‘L8595 Q v VAKX Ve =0V — 30 -130 | —230 —130 A
= = m
0s oy ce - Yo — 20 —100 | — 20 100
L5595 33 50 33 50
lecH — — mA
L5586 Voo = MAX, 30 45 30 45
'L8B85 All possible inputs grounded, - 42 65 42 65
lecL ; mA
LSES6 All outputs open 36 85 36 55
lecz ‘L8535 44 65 44 65 | mA

1t For canditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions,
1 Al typical values are at Voo = 6 V, Ta = 25°C.
Nat more than one output should be shorted at a time, and duration of the short-gircuit should not exceed ane second.
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SNH4LSH05, SNH4LSKAR, SN7415595, SN74L8596
=15 MilTHMiiT | ATHHEOCD
8-BIT SHIFT REGISTERS WiTH OUTPUT LATCRES
switching characteristics, Voo =5 V, TA = 26°C (see note 3)
FROM TO ‘LS595 ‘L5596
PARAMETER TEST CONDITIONS UNIT
(INPUT} jouTPUT) MIN TYRP MAX | MIN TYP MAX
tpLH 12 18 14 21 ns
SRCK 1 Q' R = 1S €L = 30 pF
oL H L= TR L P 17 25 20 0| s
tPiH 12 18 Z8 47 ns
il RCK t Qp thru Qp -
TPHL R, - 667 2 Cr = 45 oF 24 35 ] 24 35| ™
tezH — L o L P 20 30 ns
— Gi Qp thru Oy
tRzL 25 a8 ns
PHZ = 20 30 ns
Gt Qp thru Q | R =667 1, €L =5 pF
1PLZ ATV HH L L P 25 38 ns
tPLH Gt Qpa thru Ay Ry =667 01 G - 45 oF 40 &0 ns ;
tPHL Gt Qp thru Oy L ’ L P 25 38 ns ]
tPHL SACLR + | O Ry =1kq, CL =30pF 24 35 24 35 ns |

NQTE 3: Load circuits and voltage waveforms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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