SN54LS299, SN545299, SN74LS299, SN745299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988

. . SN54L5299, SN54S299 . . .
* Muitiplexed Inputs/Outputs Provide SN7405299, SN745299 l;wogl:v NP::gffée
Improved Bit Density ’ (TOP VIEW)

* Four Modes of Operations: Ve
Hold (Store) Shift Left st
Shift Right Load Data g:
. JH/an
¢ Operates with Outputs Enabled or at High Z [ F/0F
[Jo/ap
« 3-State Outputs Drive Bus Lines Directly Jg/L?(B
¢ Can Be Cascaded for N-Bit Word Lengths S
o SN54LS323 and SN74LS323 Are Similar But SN54L5299, SN54S299 . . . FK PACKAGE
Have Synchronous Clear {TOP VIEW)

e Applications:
Stacked or Push-Down Registers
Buffer Storage, and Accumulator

Reagisters
GUARANTEED TYPICAL
TYPE SHIFT (CLOCK) POWER
FREQUENCY DISSIPATION
L5299 25 MHz 175 mW
'S299 50 MHz 700 mw
description

These Schottky TTL eight-bit universal registers feature multiplexed inputs/outputs to achieve full eight-bit data
handling in a single 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 paraliel loading is accomplished by taking both function-select 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 can be accomplished while the outputs are enabled in any mode. A direct
overriding input is provided to clear the register whether the outputs are enabled or off.

FUNCTION TABLE

INPUTS INPUTS/QUTPUTS QUTPUTS
MODE o FUNCTION| OUTPUT SERIAL ’
CLR | SELECT |CONTROL| cLKk A/Qp B/Qg C/Q¢ D/Qp E/Qg F/Qp G/Qg HIQu | QA Qp
s1__so {61t Gat SL_SR
L X L L L X X X L L L L L L L L L L
Clear L L X L L X X X L L L L L L L L L L
L H H X X X X X X X X X X X X X L L
Hotd H Lot L X X X 1Qa0 Q8o Qco Qpo Qeo Qfo QGo QHo |Qa0 OHo
H X x|t ¢ L | X X1Qap 90 Qco Cpo Qeo0 Qfo QGo QHg Qa0 Qo
Shift Right H L H L L t X H H  Qan Q8n Qcn Qpn Qen Qfn QGa | H QGn
H L H L L ! X L L Qan Q98n_Qcn Qpa Qen Qfq QGn | L QGa
Shift Left H H L L L i H X 1 Qgsn Qcn Qpn Qen QFp QGn Quan H |Qgn H
H H L L L t L X1Qgn Qcn Qpn Qen Qfn QGn Qua L {Q0gn L
Load H H H X X t X X a b c d e t g h a h
TWhen 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.

a ... h = the level of the steady-state input at inputs A through H, respectively. These data are lcaded into the flip-flops while the flip-flop
outputs are isolated from the input/output terminals.

PRODUCTION DATA information is current as of publication date. Copyright [J 1988, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. l I EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54L.S299, SN545299, SN74LS299, SN74S299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988
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T This symbol is in accordance with ANSI/IEEE Std 91-1984 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 shown are for DW, J, N, and W packages.
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SN54LS299, SN545299, SN74LS299, SN74S5299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS TYPICAL OF QUTPUTS
Qp THRU Qg Qa° THRU Qyyr
. N -~ —V,
vee —1—- 100 awom} Ve zoaNomi o0
Req . 1 o ]
INPUT - -

[ ] OUTPUT ouUTPUT

) 2 - —

&

S0, 51: Rge= 9 k2 NOM
All other inputs: Req= 18 k2 NOM

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . Y A2
Inputwvoltage . . . . . . L L L L L L .. .7V
Offstate output voltage . . . . . . . . . . . . . . . . . . ... . - . . . . ... BBV
Operating free-air temperature range: SN54L5299 e e e e . ... ... .. ... ..-B5°Cto125°C

SN74LS299 . . . . . . . . ... ... .. .... 0ct70%C
Storage temperature . . . . . . . . . . . . . . . . . . .. . .. ... ... .. —g5°Cto150°C

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

recommended operating conditions

SN54L.5299 SN74L.5299 UNIT
MIN NOM MAX { MIN NOM MAX
Supply voitage, Vgc 45 5 66 | 475 5 5.25 \
Qp thru Q —1 -2.6
High-level output current, igy OA o) H oa 04 mA
A’ or Q' ~0. —0.
Qa thru Qn 12 24
Low-level output current, oL ) a 3 P mA
A’ or Q'
Clock frequency, fgock 0 20 0 20 | MHz
Clock high 30
Width of clock pulse, twiclock) Clock 1 9 ?g 0 ns
ck low
Width of clear pulse, ty(clear) : Clear low 25 20 ns
Select 354 351
Setup time. t High-level data’ 201t 20t n
u v’
sy Low-level data® 201 20t
Clear inactive-state 244 20t
. Select 101 101
Hold time, ty, Datal P o1 ns
ata
Operating free-air temperature, T p —55 125 0 70 °C

T Data includes the two serial inputs and the eight input/output data lines.

{'} TeEXAS
INSTRUMENTS
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SN54L.S299, SN545299, SN74LS299, SN74S299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988

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

SN541.5299 SN74LS299
PARAMETER TEST CONDITIONS T UNIT
MIN TYPE MAX [MIN TYPI MAX
Vi High-level input voltage 2 2 \Y}
Vi Lowdevel input voltage 0.7 08| Vv
Vik  Input clamp voltage Vee = MIN, {j=—18mA -1.5 -1.5{ Vv
Qp thru Qy Vee = MIN, ViH=2V, 24 3.2 24 31
v High-evel output voitage v
OH P 9 Qa” or Oy’ ViL=VjLmax, loq=MAX | 25 34 27 34
Qa thru Q v MIN loL=12mA 025 04 025 04
ru = .
VoL Low-evel output volt . ! vcC 2v loL =24 mA 035 051,
ow-level o voltage = R
oL vel output votag oo v'“ y oL =4 mA 025 04 025 04
s or Qy’ = max
ATOrTH L= oL =8 mA 035 05
Off-state output current, Vee = MAX, VigH=2V,
10ZH .. P i Qa thru Qy cc H 40 40| pA
high-level voltage applied Vo=27V
Off-state output current, Ve = MAX, ViH=2V,
lozL ate output curre Qa thru Oy cc IH —400 —400| uA
low-level voltage applied Vg =04V
Input . . S0, S1 Vi=7V 200 200
t
g Putcument A maimUm e hra H V.. =MAX [V =55V 100 100| wA
input voltage cc
Any other V=7V 100 100
i High-level i t A thru H, SO, 51 Veg = MAX V=27V 40 40 A
H igh-level input curren Any other cc = , t . o 76 "
I Low-level i 50,51 Vee = MAX, V=04V —08 il N
w- input ent = , = 0. m
IL owdevelinput curren Any other ce ! oy —04
1 Shortcireui . g QA thru Oy v MAX -30 -130| —30 -130f
t t out t =
os ort-circuit output curren G or O ce 0 700 =20 =100 m
lcc  Supply current Vce = MAX 33 53 33 531 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Voo = 5 V, Ta = 25°C.
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, Ta = 256°C
FROM TO
PARAMETERY TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) {OUTPUT)
frmax See Note 2 20 35 MHz
tPLH 22 33
CLK Qa’ or Q' Ry = 2 kf2, CL =15pF ns
tPHL A H L L 26 39
tPHL CLR Qp' or Q’ 27 40 ns
t 25
‘PLH cL Qa thru Qn 17 ns
PHL Ry =665, Cp=45pF 2 39
tPHL LR Qap thru QQ 26 40 ns
t — 13 21
PzH G1, Qp thru Qn ns
tpzZL 19 30
¢ — = 665 CL =5pF 10
PHZ a1, Qa thre Oy Ry =665 2, L p 20 ns
tpLZ 10 15
1 fmax = maximum clock frequency
tp_H = propagation delay time, low-to-high-leve! output.
tpi{ = propagation delay time, high-to-low-level output
tpZzH = output enable time to high level

tpZ | = output enable time to low level

tpHZ = output disable time from high level
tp z = output disable time from low level
NOTE 2: For testing fmax. all outputs are loaded simultaneously, each with CL and R as specified for the propagation times,
Load circuits and voltage waveforms are shown in Section 1.

‘5’ TEXAS

INSTRUMENTS
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SN54LS299, SN545299, SN74LS299, SN74S5299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF CLOCK AND _EQUIVALENT OF G1 . EQUIVALENT OF A THRU Ht, S0, 81,
CLEAR INPUTS AND G2 INPUTS SHIFT RIGHT, AND SHIFT LEFT INPUTS
Vee - Vee o v ———
Req 2.6 k2 ‘ cc 13.5 kQ2
INPUT - NoM - o
iNPUT -
INPUT

.Clock: Rgq=2.8 k2 NOM
Clear: Rgg = 3.5 k{2 NOM

tWhen 3-state outputs are disabled,

TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
Qp THRU Qy Qa- AND Qy
T rn ooy " Vee T —Vec
50 2 NOM 50 2 NOM

__f' —

ouTPUT OUTPUT

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vog (see Note 1) . . ... e 7V
INPUt VOItagE . . . . 5.5V
Off-state output voltage . . . . . . .. ... 55V
Operating free-air temperature range: SN54S299 (See Note 1) ... ........... -55°C to 125°C

SN74S299 . . ... ... . 0°C to 70°C
Storage temperature range . . . . .. . ...ttt e e e -65°C to 150°C

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

recommended operating conditions

SN545299 SN74S299 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 56| 4.75 5 5.25 \%
Qp thru Q -2 —-6.5
High-level output current, Ion QA ruO H 05 g 5 mA
A’ or Gy’ —-U. —0.
Qp thru Q 20 20
Low-level output current, 19y QA n:) H 5 P mA
A’ or Qp'
Ciock frequency, felock 0 50 0 50 | MHz
Clock high 10 10
Width of clock pulse, twiclock) C|:zk Iolsv 70 0 ns
Width of clear pulse, tw(clear) Clear low 10 10 ns
Select 15t 15t
Setup time, t High-level datat 7t 71
. ns
. Low-level datat 51 51
Clear inactive-state 10t 10t
Select 51
Hold time, t, Datat of z: ns
Operating free-air temperature, T g —55 125 0 70 °C

! Dats includes the two serial inputs and the eight input/output data lines.

{'} TeEXAS
INSTRUMENTS
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SN54L.S299, SN545299, SN74LS299, SN74S299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

SDLS156 — MARCH 1974 — REVISED MARCH 1988

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

PARAMETER TEST CONDITIONS? MIN TYPT MAX |UNIT
ViH High-tevel input voltage 2 Vv
ViL Low-level input voltage 0.8 \
Vik tnput clamp voltage Vee =MIN, 1 =-18mA -1.2 Vv
Qp thru Q Vee=MIN, V= , 4 3.2
Vou  High-levet output voltage AT IH ccr) H=2V 2 v
Qa' or Q' ViL=08YV, IgH=MAX 2.7 3.4
‘ =MIN ViH =
VoL  Low-level output voltage Vee = MIN, H=2V, 05| Vv
ViL=08V, 1oL =MAX
Off-state output current, Vee = MAX, V=2V,
[ h
OZH high-leve! voltage applied Qa thru Oy Vp=24V 100 KA
Otf-state output current, Vee =MAX, V=2V
! QA th ' ! -
ozZL low-level voltage applied A thru Qy Vo =05V 250 uA
1 Input current at maximum input voltage Vee =MAX, V=55V 1| mA
A thru H, SO, S1 100
HH High-level input current d Vee=MAX, V=27V
! Any other cc ! 50 KA
CLK or CLR -2 | mA
' Low-levet input current S0, S1 Voo =MAX, V=05V —500 | “A
Any other —~250 uA
o . Qp thru Qpy —40 -100
i Short-circuit output current§ Vee = MAX A
os QA or Q' ce . 20 T100 | ™
lce Supply current Vge = MAX 140 225 | mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at VCC =5V, Tp-= 25°C.
§ Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second,
switching characteristics, Vcc =5V, Ta = 25°C
FROM TO
PARAMETERS TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) (OUTPUT)
fmax See Note 2 50 70 MHz
tPLH 12 20
CLK Qa’ Qy’ R =1k, C_ =15 pF
tPHL AoTH L L= e 13 20| ™
tPHL CLR Qp' or Q' 14 21 ns
t 15
tPLH CLK Qp thru QQ 5 21 ns
PHL po— R_=280Q, C|_=45pF .
tPHL CLR Qp thru Qn 16 24 ns
1 - — 10 18
PZH G1, G2 Qp thru Q ns
tpzL ‘ 12 18
t = = = C_=G&pF
PHZ 61,82 . Qp thru Qy RL=280Q, C_ =80 ! 121
tpLZ 7 12

Yfmax = mMaximum clock frequency

PLH =
tPHL =
tPZH

Propagation delay time, low-to-high-level output
Propagation delay time, high-to-low-level output
= output enable time to high level

tpzL = output enable time to low level

tpHz = output disable time from high level

tpy z = output disable time from low level
NOTE 2: For testing fmax, 3ll outputs are loaded simulitaneously, each with CL and Ry_as specified for the propagation times.

Load circuits and voltage waveforms are shown in Section 1.
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