SN54ALS299, SN54ALS323, SN54AS299, SN54AS323
SN74ALS299, SN74ALS323, SN74AS299, SN74AS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982 —REVISED MAY 1986

® Multiplexed /O Ports Provides Improved Bit SN54ALS’, SN54AS’ . . . J PACKAGE
Density SN74ALS’, SN74AS’ . . . DW OR N PACKAGE
(TOP VIEW)
® Four Modes of Operation: Hold (Store), Shift
Right, Shift Left, and Load Data §0E1 20 vee
G10]2 19( | S1
® Operates with Outputs Enabled or at High G20 18[] st
Impedance Giag]a 17[] oy’
3-State Outputs Drive Bus Lines Directly BQe(js  1epJHQH
cac(s  s[JFaF
Can Be Cascaded for N-Bit Word Lengths aaar 14[]0/Qp
‘ALS299 and AS299 Have Direct Overriding an' s 13[JBQp
Clear CIR[Js  12[JCLK 2
GND[Jio  11JSR
‘ALS323 and AS323 Have Synchronous Clear
Application: ) ) 3
Stacked or Push-Down Registers, Buffer SNS4ALS', SNSAAS' . . . FK PACKAGE 3
Storage, and Accumulator Registers (TOP VIEW) e
® Package Options Include Plastic **Small SJ'_ o O~ (&
Outline’” Packages, Ceramic Chip Carriers, o222 (7]
and Standard Plastic and Ceramic 300-mil 212019 <
DIPs G/Qg 18 (]sL L o)
E/Q 17yay
® Dependable Texas Instruments Quality and C/Qg ‘GE H/HOH g
Reliability A/QA s Frar ‘3
Qa’ 14D/
description A 6 10111213 forap -
These eight-bit universal registers feature multiplexed
1/0 ports to achieve full eight-bit data handling in a single g % 3:) é én
20-pin package. Two function-select inputs and two @ @
output-control inputs can be used to choose the modes
of operation listed in the function table.
Synchronous parallel loading is accomplished by taking both function-select lines SO and S1 high. This places the three-
state outputs in a high-impedance state and permits data that is applied on the /O ports to be clocked into the register.
Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs asynchronously
on ‘ALS299, ‘AS299 and synchronously on ‘ALS323, ‘AS323 when CLR is low. Taking either of the output controls,
G1 or G2, high disables the outputs but this has no effect on clearing, shifting, or storage of data.
The SN64' family is characterized for operation over the full military range of —55°C to 125°C. The SN74’ family is
characterized for operation from 0°C to 70°C.
This document contains information an products . Copyright © 1982, Texas Instruments Incorporated
||; mor't‘; ;hu_n n[leyl‘\iyseto; dev‘ehlopmen((.)T e s}fat_ns T M
each device Is indicated on the pagels) specifyin
?(s electrical characteristics. ped peciiying EXAS 2-343
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SN54ALS299, SN54ALS323, SN54AS299, SN54AS323
SN74ALS299, SN74ALS323, SN74A5299, SN74AS323

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS 1/0 PORTS OUTPUTS
MODE OUTPUT
CLR | S1 SO | CONTROL |CLK | SL SR | A/Qa B/Qg C/Qc D/Qp E/Qg F/Qp G/QG H/QH | Qa° QW'
G1 G2 ]
Clear L X L L L X X X L L L L L L L L L L
('ALS299) L L X L L X X X L L L L L L L L L L
('AS299) L H H X X X X X X X X X X X X X L L
Clear L X L L L * X X L L L L L L L L L L
(‘ALS323) L L X L L * X X L L L L L L L L L L
('/AS323) L H H X X * X X X X X X X X X X L L
2 Hold H L L L L X | X X Qao QB0 Qco Qpo Q0 QFo QGo QHo | Qa0 QHo
H X X L L L X X Qap QB0 Qco Opo Q0 QFo Qgo QHo | Qa0 QHo
shift Right | T L H L L * X H H Qan QBn Qcn Qpn Qen QFn Qgn H QGn
I [l
> m L W LUt x L L Qan Qan Qce Qpn Qn OFn QGn L Qgn
5 sl "] ® T[T LT [H X[ Og Ocn Opn Ofn On QGn Ghn H | Oy W
o H H L L L t L X QBn Qcn Qpn Qen QFn Qgn QN L Qgn L
3 Load H H H X X t X X a b c d e f g h a h
Q- When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or clearing
> of the register is not affected
(72]
a logic symbols T
=
a ‘ALS299, '‘AS299 ‘ALS323, ‘AS323
- SRG8 SRG8
R dr ROl edan
e I P T o
a2 ((f,) r G213 3ENT3
{1)
S0 e o 0 SO 0 0
093w o M L
ckiZ_Bcorr2e oLkl 204/1-»/24—
9
(8) 8
SR ‘(17:’ 1,4D L oa sn%)”—w,an LR
A/Qp 3,4D >3 A/Qp 3,4D [
“3-4-v5,13 5 “3-4-405,13 54
B/QB. 3,4D > B/Qg: 3,4D [
261 264
) v 6,13 (6)-4-‘vs,13
oo o]
D/QD-(-;-b— D/QDTSG-P-d
D] EOETY
F/Qf F/Or—fﬁ—
G/Qg :: 1 G/OG%-b—
H/Qy 340 S H/QH(—t 34D )
v 12,13 z124 7 12,13 2124
(17) {17)
st 84240 ———Qn st® Joap —0on
TThese symbols are in accordance with ANSIAEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.
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SN54ALS299, SN54ALS323, SN54AS299, SN54AS323
SN74ALS299, SN74ALS323, SN74AS299, SN74AS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

logic diagrams (positive logic)
*ALS299, ‘AS299

so L—Do—?—ct 5 $
] ;
(19) < -
§1 —d ¥
! - O8)_ sHiFT LEFT
__’_ H 1 1 SERIAL INPUT
SHIFT RIGHT e - e L4
SERIALINPUT T N J- M [~ [ 5 5 r " -
FOUR
IDENTICAL
CHANNELS
NOT
SHOWN
ek 22 ﬁc 4 5 2
10 1D 10 1D
og>C1 oe>C1 o=>C1 oge-C1
Q,. 8 ° 0 . ° © an o N
A Y 1t — T ] " x
tir —of>o-] l_v § 7 =
Y (3]
Qutrur {m 3 5 =
NTROLS | G2 .
Ly bt
A/Q, 8/0g (ajp/ag a5 fiag  G'0g HiQy n
©
6iR [
) «
‘ALS323, ‘AS323 »
st rD";pD: ) o -l
£ 5 <
4 I
s D D — f (18)_ SHIFT LEFT
D“ - [ T | 1. SERIAL INPUT
T 1 o s T =
iDENTICAL
CHANNELS
SHOWN
CLK {12) 4&; 5 $
1D 1D
e ] o of>C1 o>
opr 8 o o L -~ 07 g
(2 I I
oureur J & 5 5 £
CONTROLS ) G2
13) " (13)  1/0 PORTS NOT SHOWN: @ [(16,
AQ t6) c/Qg (5} £/Q, G/Q,
A 8/% (abGy (5 £Gy ¢
Pin numbers shown are for DW, J, and N packages.
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
Supply voltage, VO . - -« - o o oo 7V
Input voltage: Al INPULS . . . . ... oo 7V
WO POMS . o, 55V
Operating free-air temperature range:  SNB4ALS’, SNS4AS' . . ... ... ... ... ... .. ...... -565°C to 125°C
SN74ALS’, SN74AS’ . ... . . ... ... 0°C to 70°C
Storage temperature range . . . . .. ... oo -65°C to 150°C
Texas ¥
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SN54ALS299, SN54ALS323, SN74ALS239, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54ALS299 SN74ALS299
SN54ALS323 SN74ALS323 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \%
IoH High-tevel output current Qa’ or A -0 “04 1 A
QA thru QY -1 -2.6
oL Low-level output current g:l(::uopo“'; 1: 23 mA
fclock  Clock frequency (at 50% duty cycle) 0 17 (o} 30 | MHz
2 . CLK high or low 22 16.5
tw Pulse duration = ns
CLR low ("ALS299) 12 10
> Select 25 20
(o Serial or High level 18 16
(/5] ) Parallel data Low level 15 6
o tsy Setup time before CLK?* &5 inactive [ALS299) 15 15 ns
3 CLR active ['‘ALS323) 25 20
o CLR inactive {‘ALS323) 18 16
> . 4 Select o] [¢]
» | " Hold time after CLK Serial or parallel data ) 0 e
9 Ta Operating free-air temperature -65 125 0 70° °C
-
[¢]
g- electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
@ SN54ALS299 SN74ALS299
SN54ALS323 SN74ALS323
PARAMETER TEST CONDITIONS UNIT
MIN _ TYPT mMAX | MIN_ TYPT mMax
ViK Voo = 45V, lj = ~18 mA -1.5 -15 | v
All outputs Veg = 45Vtob55V, gy = -04mA Vee -2 Voo -2
VOH Qa thru Oy Vee = 45V, loH = -1 mA 24 3.3 \
Vee = 45V, IoH = ~2.6 mA 24 3.2
Qar or Qu Vee = 45V, loL = 4 mA 0.26 0.4 0.256 0.4
VoL Vee = 45V, loL = 8 mA 0.35 0.5 v
Voo = 45V, oL = 12 mA 025 04 025 04
Qa thru Oy Voe = 45V, o = 24 mA 035 05
" A thru H Vee = 6.5V, V) =55V 0.1 0.1 mA
Any other Vee = 55V, V=7V 0.1 0.1
I Vec = 65V, V) =27V 20 20 [ uA
SO, S1, SR, SL -0.2 -0.2
It Veg = 5.5V, V| =04V mA
All others -0 -0.1
o8 |oAL O Vee = 5.5V Vo = 2.25 V -8 A 00 ma
0% QA thru Ony cc ' o ~30 "2 | -30 T2
Outputs high 15 28 15 28
Icc Veg = 55V Outputs low 22 38 22 38 | mA
Outputs disabled 23 40 23 40
TAll typical values are at Voo = 5V, Tp = 25°C.
*For /0 ports {Qp through Qp), the parameters Iy and Iy include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lpg.
PRUDUCTION' DAR\ d:pum:‘:n:s cgnt:in infnrm?tinn %
2346 f.:'?{;’L‘ag?ciﬁon‘;"pei;?hézn},p}n‘i;f rL‘La'éﬁ?stEE.Ensé‘ég Texas
e rostieg INSTRUMENTS

necessarily include testing of all parameters.
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SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

switching characteristics {see Note 1)

Veg = 45V1t05.5V,
CL = 50 pF,
R1 = 500 Q,
PARAMETER FROM To Rz = 5002, UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS299 SN74ALS299
SN64ALS323 SN74ALS323
MIN MAX MIN MAX
fmax 17 30 MHz
t 4 13
PLH cLx Qa thru Oy 2 19
tPHL 4 25 7 '9 ns 2
5 15
tPLH CLK QA or Q' 2 21
tPHL 4 22 8 18
CLR Qp thru Qn 6 29 6 22 %)
PHL , 7 T ns h o
("ALS299 only) Qa' or QH 6 29 6 22 -5
tpzH = = 5 22 6 16 T
G1, G2 Qp thru Qy ns
P71 6 26 8 22 =
t 5 21 7 17
PZH S0, $1 Qp thru Qy ns O
Pzl 6 26 8 22 (7))
R - = 1 1 8
PHZ 61,82 Qp thru Qu 15 ns <
tpLz 5 38 5 15 -
t 1 12
PHZ S0, S1 Qp thru Qu ! 16 ns g
tpLz 8 34 8 25
72]
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. |
PRODUCTION DATA documents contain information :
current as of publication date. Products conform ¢
to specifications per the terms of Texas Instruments TEXAS 2.347

necessarily incluaapt’:&ti':;m:frall parama‘::::.“m IN STRU ME NTS

POST OFFICE BOX 855012 » DALLAS, TEXAS 75265



SN54AS299, SN54AS323, SN74AS299, SN74AS323 PRODUCT
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS PREVIEW
recommended operating conditions
SN54AS299 SN74AS5299
SN54AS8323 SN74A8323 UNIT
MIN  NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 55 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 08 0.8 \2
) QA’ or QH’ -2 -2
oM High-level output current mA
Qp thru Qn -12 -15
Qp’ or Q' 20 20
! Low-level t t A
oL ow-level output curren G thro Oy 32 28 m.
2 felock  Clock frequency (at 50% duty cycle) MHz
) CLK high or low
tyw Pulse duration e ns
CLR low ('AS298)
> Select
r- Serial or High level
w . Parallel data Low level
tsu Setup time before CLK* — ~ ns
Q CLR inactive ('AS299)
g_ CLR active ('AS323)
> CLR inactive ('‘AS323)
Select
w th Hold time after CLK* e.ec ns
Serial or paraliel data
9 Ta Operating free-air temperature -556 125 o] 70 °C
—
(7]
£,
~
@ glectrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54AS5299 SN74AS299
PARAMETER TEST CONDITIONS SNS4AS323 SN74AS323 UNIT
MIN _ TYPT MAX | min  TYPT  MAX
ViK Vee = 45V, | = —-18 mA -1.2 -1.2 \2
All outputs Ve =45V to568V, gy = -2mA vee -2 Veg -2
V V =45V, | = -12mA 3.2 \s
OH Qp thru Oy cc OH m
Vee = 45 V, IoH = —15 mA 24 32
Qp’ or Qp- Vee = 45V, lgL = 20 mA 0.25 0.5 0.26 0.5
\ Ve = 45V, loL = 32 mA 0.26 0.5 \
oL Qa thru Qy cC oL
Vee = 45V, loL = 48 mA 0.35 0.5
; A thru H Vee = 5.5V, Vj =656V A
! Any other Vee = 65 V. Vi= 7V
et vVee = 55V, Vi =27V wA
¥ Vee = 5.5V, Vi =04V mA
108 Vee = 5.5V, Vo = 226V -30 -112 | -30 -112 | mA
Qutputs high
lee Vge = 556V Outputs low mA
Outputs disabled 95 95
Al typical values are at Veg = BV, Tp = 26°C.
*For 1/Q ports (Qp through Qp), the parameters Iy and Iy inciude the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
PRODUCT PREVIEW documents contain information :
on products in the formative or design phase of b
2.348 devqlfqpn:pnt. Chsra_ﬂ:‘eristilc 1:_|nn laml other TEXAS
- specifications are design goals. Texas Instruments
eerves the Tt to chaas or discantinue. the INSTRUMENTS

reserves the right to change or discontinue these

products without notice.
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PRODUCT SNb4AS299, SN54AS323, SN74AS8299, SN74AS323
PREVIEW 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Veg = 45Vto55V,
CL = 50 pF,
PARAMETER FROM TO R1 = 500 @, UNIT
{INPUT) {OUTPUT} R2 = 500 Q,
TA = MIN to MAX
SN54AS299 SN74AS5299
SN54AS323 SN74AS8323
MmN TYpt MAX MIN TYP! MAX
fmax MHz
¢ 10 10
PLH cLK Qa thru Oy
tPHL 10 10 ns 2
PLH , , 10 10
CLK Q Q
PHL A O EH 10 10
— Qp thru Q 12 12 ]
tPHL CLR A T SH ns x
Qa’ or Qy 12 12 3
t = = 10 10
PzH g1, 62 Qa thru QY ns o
tpzL 10 10 -
PZH S0, s1 Qp thru Q 10 19 ns o
g ru
tpzL A H 10 10 /]
[PHZ g1, 82 Qa thru Q U ’ ns <
tpLZ ’ A H 7 7 -g
1 7 7
PHZ s0, S1 Qp thru Oy ns ]
tpLZ 7 7 n
TAIll typical values are at Voo = 5V, Tp = 25°C. -
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. <
PRODU&T PHEVIEhW ;iucumums cm:‘tuin info}:matim; %
on products in the formative or design phase o
davglopmenl‘ Charactoristic _data and " other TEXAS 2.349

specifications are design goals. Texas Instruments
reserves the right to change or discontinue these IN STRU M ENTS
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SN54ALS323, SN54AS323
SN74ALS323, SN74AS323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

D2661, DECEMBER 1982 —REVISED MAY 1386

@ Multiplexed 1/0 Ports Provide Improved Bit SNGS4ALS’, SN54AS’ . . . J PACKAGE
Density SN74ALS’, SN74AS' .. . DW OR N PACKAGE
(TOP VIEW)
® Four Modes of Operation: Hold (Store), Shift
Right, Shift Left, and Load Data SOL|1 20l Vee
. . 6102 19[] s
® Operates with Outputs Enabled or at High g20= 18[] st
Impedance aragls 1] oy’
® 3-State Outputs Drive Bus Lines Directly eqe]s  6HanH
. ciacs 1s[]F/QF
® Can Be Cascaded for N-Bit Word Lengths AQal]? 1a[]D/Qp
® °'ALS323 and ‘AS323 Have Synchronous Clear op'Qs  13[dB/QB
L ) CLRe 12[JCLK
® Application: oNo[fio 1SR 2
Stacked or Push-Down Registers, Buffer
Storage, and Accumulator Registers o
® Package Options Include Plastic “’Small SNS4ALS’, SNB4AS' . . . FK PACKAGE £
Outline’” Packages, Ceramic Chip Carriers, (TOP VIEW) 3
and Standard Plastic and Ceramic 300-mil o =
DIPs Rt o
® Dependable Texas Instruments Quality and 3 2 12019 ‘2
Reliability G/IQg 4 18 [isL
E/Qefl 5 10aw g
craclle 16 [JH/Qn ®©
A/Qall 7 15[ F/Qf 75
[e¥NRIE: D/Qp -l
9 13 g

For complete information on the SN54ALS323, SNB54AS323, SN74ALS323, SN74AS323, see page 2-343.

Copyright © 1982 by Texas Instruments Incorporated
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