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* Can Be Cascaded for N-Bit Word Lengths
= SN54L5323 and SN74LS323 Are Similar But
Have Synchronous Clear
« Appiications:
Stacked or Push-Down Registers
Buffer Storage, and Accumuiator
Registers
GUARANTEED TYPICAL
TYPE SHIFT (CLOCK) POWER
FREQUENCY DISSIPATION
‘L5299 256 MHz 175 mw
‘5209 50 MH= 700 rmw
description
These Schottky TTL eight-bit universal registers feature multiplexed inputs/outputs to achieve full eight-bit data
handling in a single 2Q-pin package. Two function-select inputs and two output-controt inputs can be used to choose
the modes of operatian listed in the function table.
Synchronous parallel loading is accomplished by taking both function-setect lines, SO and S1, high. This places the
three-state outputs in a high-impedance state, which permits data that is applied on the input/output lines to be clocked
into the register. Reading out of the register zan be accomplished while the outputs are enabled in any mode, A direct
averriding input is provided to clear the register whether the outputs are enabled or off.
FUNCTION TABLE
r INPUTS INPUTS/OUTPUTS QUTPUTS
XFUNCTION[ QUTPUT
Mmoot | — | SERIAL
CLR | SELECT {CONTROL! CLK A/Qa BiGg C/Gc O/p EMQE F/QF G/Qg MQp |Qa Qw
s1__so (&1t Gzt SL SR
L X L L L X XX }| oL L L L L L L L L L
Ciear L L X L L, x x X L L L L L L L L L
L H H x x x X x| = X X X X X L L
Hois H L L L L x X X | Qa0 Ppo Qco Qpo Qeo Qfp QGO Cug |Qao QHo
H X x L L L X X |Qao Qo Qco Qpog Qeg_ 9f0 3Go_Qwo |Qan QHo
Shi1 Right H L H L L ' x H H Qan 98n QCn Qpa Qen QFn QGn H  Qgp
I S L H L L ' b L L Qan QBn 9cn Qpn_Qen 9Fn  QGn L Qgp
St Lete H H L L L v = X | Qgn Qca Qpn Qen Qfn QGn Qn H |Qg, *
' H H oL | L L . L X | Qg Qcn Qon Qen GFn QGn One L (0 L
Load H H H X x t x X a b [ d e f ] hooa h
Twhen one or both ourput conurols are high the esght input/outiput terminals are disabled 1o the high-impedance state. however,
i sequential aperanon pr clearing af the register 15 not atfected.
a. .. h = the lavel of the staady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip flop

outpults are isolated from the input/output tarminals.

PRODUCTION DATA documents contain information
currant as of publication dats. Pr. = cantarm to
specifications par the tarms of Texas Instruments
standard warranty. Production processing does not
necassarily include tasting of all parsmeters.
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SN54L5299, SN54S299, SN74LS299, SN745299
8.-8IT UNIVERSAL SHIFT/STORAGE REGISTERS

logic symbol
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T This symbal is in accordance with ANSI/IEEE Std 81-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, N, and W packages.

logic diagram (positive logic)
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Pin numbers shawn are far OW, J, N, and W packages.
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schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF QUTPUTS
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S50, 51: Heq: 9 ksl NOM fi_._,_i
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Qa- THRU Qi
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ahsolute maximum ratings over aperating free-air temperature range (unless otherwise noted)

Supply voltage, Voo (see Note 1)

Input voltage )

Off-state output voltage o

Operating free-air temperature range: SN5H4LS299
SN74L5299

Storage temperature

NOTE 1° Waltage vaiues are with respect to network ground tarminal,

recommended operating conditions

7V
7V

.. . . . EBY
. ~B5°Cto 126°C
0°C 0 70°C

. —B5°Cto 150°C

SN54L5299 SN74L5299 UNIT
MIN  NOM  MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 6% | 47% 5 5.2% v
Qp thru Q -1 28
High-level output current, loH I—A H mA,
Qpror Qe -4 —0.4
O thru O 12 24 l
Low-level putput current, fgy) mA
Qpor Q' 4 8 i
Clock fregueney, fojoek 0 20 0 20 IVIHz_]
Clock high 30 30
Width of clack pulse, t |— ns
wiciock) Clack taw 18 10
Width of clear pulse, tyiclear) Clear low 25 20 ns |
Select 35+ 361
High-level data 201 201
Setup tme, Ly, - -] s
Law-level data’ 20 201
Clear inactive-siate 241 201
Select 101 Q1
Hold time, ty ng
Data' at o
Operating freg-air temperature, T a -65 125 0 70 C
I Data includes the two serial inputs and the eight nput/output data lines.
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8.BIT UNIVERSAL SHIFT/STORAGE REGISTERS
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
SN54L5299 SN74L5299
PARAMETER TEST cONDITIONS T - ——— UNIT
MIN TYPL MAX[MIN TYP: MAX
V4 High-level input voltage 2 2 v
ViL  Lowlevel input voltage 0.7 08| v
Vg  Input clamp valtage | Voo = MIN, 1y = —18 mA 1.8 15| v
Qp thru Q vV = MIN, W =2V, 2.4 3.2 2.4 31
Vo High-level output voltage nA, — H ce 1H - — — v
Qp'ar Oy Vil = ViLmax, ipH = MAX 2.5 3.4 2.7 3.4 ;
| =12 mA 0.25 a4 0.25 04
Qp thru Oy Voo = MIN, IDL A A A% "E
OL = m .ao L)
3% Law-level output valtage ViH=2V, — \
oL o P § oo oo oL =4 mA 075 04 025 04
‘o . - oL
ATSEEH L e = a A 035 D5
Off-state autput current, \ = MAX, Vim=2Y,
lozH . autp ) Qp thru QY cc IH 40 40| A
high-levei valtage applied Vo =27V
Off-state output cusrent, A" = MAX, Vg =2V,
lozL Qp thru QY ce IH -400 =400 | uA
low-level voltage applied Vg =04V
\ . . 50,31 V=7V 200 200
n L reent at maximum
I [nauted A thru H Vv _=MAX [V =55v 100 00| nA
input voltage cc
Any other V=7V 100 100
[ High-level i At 550,51 o =MAX,  vi-27v 29 D) a
igh-lavel input current = . =2, ;
IH d P Any ather cc ! 20 20 #
‘ 50, S1 —0.8 ~0.8 A
el it it o pap Vi = 0.4V m
Hne =OQW-IBVEY INMDUL CUrrent Any cher VCC WA A Vl _0-4 _0.4
) Qp thru Qy —30 —130| -30 —~130
los  Shortcircuit cutput current§ -2 —— L Veg = MAX mA
Qp ar Q- { —20 —100| -20 -100
Tole Supply current i Ve = MAX 33 53 33 53| mA
"for conditions shown as MIN or MA X, use the appropriate vaiue specified under recommended gperating conditions,
Tail typical values are at Vo - 5V, Ty =257C.
§Not more than one output shouid be sharted at a time and duration of the short-circuit should not exceed one second.
switching characteristics, Vec =56V, TaA=25"C
PARAMETER" FROM To TEST CONDITIONS MIN YP 1
T MA X UNIT
{INPUTI (OUTPUT)
fnax See Note 2 20 35 MHz
1 22 33
oL CL¥k Qp or Qy Ry = 2 k&2, G = 18pF ns
1[::'_“_ 26 39
AL =R Ja or O 27 40 ns
t 17 25
(PLH CLK QA thru QH ns
PHL AL - 685 (1, C - 46pF 26 3¢
PHL CLa Qp thru Qp 26 40 "s
t - = 13 2
PZH G1, G2 Qg thru Qy ! ns
PPZL 19 30
t = R -663:4. C=5pF 10
PHZ G132 Qp thru Qp L - 663 L P 20 N
tp 7 10 15

€y * maximum clock frequency

max
lpLH ~ propagation delay time, |ow 1o-hign leves outout,
e Propagation delay time, high-to-low-ievel output
tpzH  ©Qutout epabie time to high leve)
tpz *output enable time to low level
tpHz © output disable time fram nigh level
tpLz - outout disable time fram low level
NOTE 2: For

Load circuits and voltage wavefarms are shown in Section 1.

testing fmax- all outputs are loaded simultaneously, each with CL and F!l_ as specifiead far the propagation timas,
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EQUIVALENT OF CLOCK AND EQUIVALENT OF G1 EQUIVALENT OF A THRU HT, 80, 51,
CLEAR INPUTS ND G2 INPUTS SHIFT RIGHT, AMD SHIFT LEFT INPUTS

Veo- — v ——-
q 2.8 k23§ ce § 3.5 82
NOKM . *-— — ¥ NOM

- I

INPUT ———— [ —
INPUThq—r‘_IA INFUT T
R
- *® ; L4 ¥
| — 3
Clock: Rgq = 2.8 kiZ NOM H
Clear: Rgg =3.5 k2 NOM TWhen 2 state outputs are disabled.
TYPICAL OF OUTPUTS TYPICAL OF QUTPUTS
Qp THRU QY Qa- AND Q-
__50 2 NOM T Vee __50 ee
"—-f;_‘ P ——
OUTPUT ouTPUT
g _ i
Pl I et
Le 2
i -]
fob)
) o
absolute maximum ratings over operating free-air tamperature range (unless otherwise noted) "
Supply voltage, Voo (see Note 1) . L e 7V t
INput voltage . . . . .. e 5.5V
Off-state output voltage . .. .. .. . . e 56V
QOperating free-air temperature range: SNb45298 (See Note 11 ....... .. ... .. —55°C to 125°C
SN748299 . . . 0°C to 70°C
Storage temperature rande . .. ... ... —-65°C ta 150°C

NOTE 1: Veltage values are with respect 1o network ground terminai.

recommended operating conditions

SN545299 SN745299 UNIT
MIN NOM  MAX | MIN  NOM MAX
Supply voltage, Voo 4.5 5 65 | 4.75 5 5.25 )
. Qp thru QQ -2 —6.5
High-ievel output current, IgH a a 05 05 mA
A or Qy =0. —0.
Qpa, thru QH 20 20
Low-level output current, 10 a 5 G 5 mA
A Or Ly’
Clack frequency, foigek Q 50 ] 50 MHz
. Clock high 10 i0
Width of clock pulse, tywiclock) Clock lom 0 10 ns
Width of clear pulse, ty (clear) Clear low 10 10 s
Select 161 151
High-level datat 7t 71
Setup time, tg, ns
Low-level data¥ 51 51
Clear inactive-state 104 101
Select 51 51
Hotd time, ty Data® Py o1 ns
Qperating free-air temperature, T a —55 12% 4] 70 C

1 Data includes the two serial inputs and the eight input/output data lines.
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. SN548299, SN748299 i -
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

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

PARAMETER TEST CONDITIONS? MIN TYPF MAX | UNIT
Vin High-ievei inpurt voitage 2 ¥}
VL Law-levei input voltage 0.8 v
VK Input clamp valtage Ve = MIN, ly=-18mA —-i.2 Vv
Qp th = MIN = 4 2
VoH  Highlevel output voltage A thru Oy vee - ViH=2Y, 2 > W
Qp or QH’ Vip =08V, 1oH = MAX 27 3.4
v =MIN Vil =
VoL Low-level autput voltage cc ’ IH=2V, 0.5 v
ViL=0.8V, igL=MAX
Qff-state putput current, \ =MAX, A" =2V,
lozH Qp thru Oy cc tH 100 aA
high-level voltage applied Vo =24V
Off-state autput current, Voo = MAX, V=2V
I Qg th ‘ ‘ _
021 law-ievel voitage apphed A thru Oy V=05V 250 A
I Input current at Maximum nput voltage Voo = MAX, V=85V 1 mA
A thru H, S50, 51 100
| High-level inpul current v = MAX V=27V
. tH Any other cc ! ! 50 uA
2 CLK or CLR -2 mA
nL Low-level input current SQ, S5t Voo MAX, V=05V —500 | A
"'l Any other —250 ud
] o P ')
— \ ) . Qp thru Oy ~ —-40 —100
o5 Short-circuit output current = v =MAX mA
- Qp or Q' ce —20 —100
U lce Supply current Ve = MAX 140 225 ma
2 *‘For conditions shown as MIN or MAX, use the appropriate value specified under recommendad operatng conditions,
==e TAli typical values are at Ve =5V, Ta=25C
g § Not more tnan one autput shouid he sharted at a time and duration ot the shart circuit should Nnot exceed ane second.
[74]
switching characteristics, Vg =5V, Ta = 268°C
PARAMETERY FROW TO TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT} (OUTPUT)
frnax See Note 2 50 70 MH2
1] 12 20
PLH CLK Qp or Q' RL-1kQ, CL=15pF ns
TPHL 3 20
TPPHL CLR Qp or Q' 14 21 ng
t 15
PLH CLK Qa thrs Qy LI [
tRHL 18 21
p— RL=280%, C| =45pF
PHL LR Qp thru Qpy 16 24 ns
1 — 10 18
PzH G1, G2 Qa thru Qp s
Pz 12 18
t = = = &1, Cp=4apF
PHZ G1, G2 Qpa thru QQ Ry - 280 L P ’ 12 ns
[T 7 12

fnax = Maximum clock frequency
1p 4 = Propagation delay ume. low-to-high-level output
tpyL = Propagation delav ume, high-to-low-level output
tpzH = cutput enable ume to high lavel
tpzl = output enable time to low level
tpHZ = output d:sable rime from high tevel
tpLz = outputdisable ume from low level
NOTE 2: Foriasting fip 5, 2l outputs are toaded simubtanecusly, each with C| and Ry as specified tor the propagation times

Load circuits and voitage wavefarms are shown in Sectign 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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