SN54L5299, SN545299, SN74LS299, SN745299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

MARCH 1974 — REVISED MARCH 1988

Multiplexed Inputs/Outputs Provide
Improved Bit Density

Four Modes of Operations:

Hold {Store) Shift Left

Shift Right Load Data
Operates with Outputs Enabled or at High Z
3-State Outputs Drive Bus Lines Directly

Can Be Cascaded for N-Bit Word Lengths

SN54L.S323 and SN74LS323 Are Similar But
Have Synchronous Clear

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

GUARANTEED TYPICAL
TYPE SHIFT (CLOCK) POWER
FREQUENCY DISSIPATION
‘LS299 25 MHz 175 mw
'5299 50 MHz 700 mw
description

a

SN54L5299, SN545299 . . . J OR W PACKAGE
SN74LS299, SN745299 . . . DW OR N PACKAGE
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SN54L5299, SN54§299 . . . FK PACKAGE
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N

TTL Devices

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 parallel loading is accomplished by taking both function-select lines, SO and ST, 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/OUTPUTS OUTPUTS
MODE . FUNCTION| QUTPUT SERIAL
CLR | SELECT |conTRoL| cLk A/Qp B/Qg C/Q¢ D/Qp E/Qg F/Qp G/OG H/Qw |Qa' Oy
st so [Git 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 H H X x X X X X X X X X X X X L L
Hold H LooL et x X x| Qa0 Opo Qco Qoo Qeo Qrg Qgo Qo [Ga0 Qwo
H X X v L L X X |0ap Qpo Qco Qoo Qeo Qrg Qgo 9Ho [Ga0 QHo
Shaft Fught H L H [ T X H| H Qan Qg, Qcn Qpon Qen Qfn 0OGn | H Qgn
H L H [ ' X L| L Qan QOgn QCn Qpn Q¢n Qfn QGa | L Qgn
st Lo | " oL | L L t H X | Ogn Qcn Qpn Q€n QOFn QGn Quwn H |Qpn H
H H L L L t L X |Qgn Qcn Qpn QEn QFn QGn Qua L |Qgn L
Load H H H X X t X X a b 3 d e f g h a h
twhen one or both Output controls are high the e:ghl input/output terminals are disabled 10 the high.mpedance state. however,
sequential oparation or cleanng of the ragister is not affected

autputs are 1solated from the input/output terminals.

.. h = the level of the steady state input at Mputs A through H, respectively. These data are ipaded into the fhp-flops while the flip-flop
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SN54L5299, SN545293, SN74LS299, SN745299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

logic symbolt
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T This symbol is in accordance with ANSIZIEEE Std 91-1984 and 1EC Publication 617-12.
Pin numbers shown are for DW, J, N, and W packages
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Pin numbers shown are for DW, J, N, and W packages
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SN54L5299, SN74L5299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

schematics of inputs and outputs

N

TTL Devices

EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
Qp THRU Qy Q' THRU Qpy
Veg — 94— - “ro0 5 nomY Vee 209 nomy ©
Req -
INPUT —op¢ -
+ [ OuTPUT QUTPUT
Yy _ -
B
$0,51: Reg= 9 k2 NOM
All other inputs: Req= 18 kS! NOM
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Voo {see Note 1) . . . . . . . . . . . L. L LY
Inputvoltage . . . . . . . . L. L . . o e e e e oY
Offstateoutputvoltage . . . . . . . . . . . . . . . « . . i e i e .. ... .. ... b5y
Operating free-air temperature range: SN54LS299 . . . . . . . . . . . . . .. . .. .-55"Ct0125°C
SN74L8299 . . . . ... . ... ......... 0Ct70°C
Storage temperature . . . . . . . . . . . . . . . . .. .. . ... .......-85Ct0150°C
NOTE 1 Voltage values are with respect to network ground terminal,
recommended operating conditions
SN54LS299 SN74L5299 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 85 | 4.75 ) 5.25 \'4
Qp thru Qpn -1 -26
High-level output current, igH QA or Orr —oa ) mA
Qp thru QH 12 24
Low-level output current, 1g_ mA
Qp'or Q- 4 8
Clack frequency, feiock 0 20 4] 20 | MHz
Width of clock puise, tyiclock) Clock high 30 30 ns
’ Clock low 18 10
Width of clear pulse, tyiclear) Clear low 25 20 ns
Select 35t 351
High-level data' 201 201
Setup time, tg, ns
Low-level data’ 201 20t
Clear inactive-state 24t 201
Hold time, tp Select 10t 101 ns
’ Data® 3t ot
Operating free-air temperature, T 5 —55 125 0 70 C

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

{ip
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SN5415299, SN7418299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

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

T s SN5415299 SN741L5299
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX [MIN TYPT MAX
Viy High-level \nput voltage 2 2 \Y
ViL Low-level input voltage a7 0.8 \%
Vi Input clamp voltage Ve = MIN, I = 18 mA -15 -15| V
Qp thru Q \ = MIN, VIH=2V, 2.4 3.2 2.4 3.1
VoH High-evel output voltage A, H ce 'H A\
Qp'or Qy VL = V| Lmax, IpH = MAX 2.5 3.4 2.7 34
] =12mA 0.25 04 025 04
Qa thru Qn Ve = MIN, ot
lo =24 mA 035 05
VoL Low-level output voltage Vig=2V, \%
loL =4 mA 025 04 0.25 04
Qp-or Qye ViL = V|Lmax
loL =8 mA 035 05
QOff-state output current, V, = MAX, ViH=2V,
Yozn P Qp thru Qy cc tH 40 20| uA
high-level voltage applied V=27V
Off-state output current, Vee = MAX, ViH=2V,
10zL P Qa thru Qn cc tH —400 —400| ua
low-evel voltage applied Vo =04V
| . S0, 51 V=7V 200 200
nput current at maximum
2 1 i ° A thru H V.. =MAX V=55V 100 100| uA
input voltage cc
Any other V=7V 100 100
- i 1 High-level A thru H, S0, S1 v MAX V=27V 40 40 A
I -level input current = . = 2.
—i 1H 9 P Any other cc ! 20 20 .
- l Low-level 50.51 Ve =MAX, V=04V 08 “08] A
ow-level input current = . =0, m
(@) I Any other cc ! —04 —04
(] : Sh o § Qp thru Qp v MAX -30 —130( -30 -130 A
ort-circuit output current = m
<, 0s ri-cireult outpu Qa- or Oy ce ~20 ~100] —20 100
8 Icc Supply current Vee = MAX 33 53 33 53| mA
» "For conditions shown as MIN or MA X, use the appropnate value spec:tied under recommended operating conditians,
1Al typicai values are at Vg =5V Tp - 25 C.
§Not maore than one output should be shorted at a trme and duraton of the short circurt should not exceed one second.
switching characteristics, Vg =5V, TA = 256°C
PARAMETER® FROM 10 TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) (OUTPUT}
fmax See Note 2 20 35 MMz
PLH N 22 33
CLK Qp or Q' R = 2 k&2, Cy = 15pF ns
PHL ATOTEH t - 26 39
tPHL CLR Qp or Qy° 27 40 ns
t 25
PLH CLK Qp thru Qy 7 ns
PHL R_=-6650 C| = 46pF 26 39
tPHL LR Qp thru Qy 26 20 s
1 - _ 13 21
PZH G1.G2 Qp thru QY ns
PZL 19 30
t = = R - 665 Ci =5pF 10
PHZ G1,62 Qp thru Qp L L==e 201 o
tpLZ 10 15
9 fmax -~ maximum clock frequency
IPLH Propagatian delay time, low to high level output
tpy|.  Propagation delay time, high-to-low-level autpu:
tpzH Output enable time to high level
tpz( ~ output enable ime ta low level
P2z ~ output disable tme from high ievel
1pL 2 ©utput disaple time from low level
NOTE 2 For testing fia.. all outouts are loaded simultaneously, each with C) and R as specifiec for the propagation times
Load circuits and voltage wavetorms are shown in Section 1.
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SN545299, SN74S299

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

schematics of inputs and outputs

EQUIVALENT OF CLOCK AND EQUIVA_LENT OF G1 EQUIVALENT OF A THRU HY, sp, S1,
CLEAR INPUTS AND G2 INPUTS SHIFT RIGHT, AND SHIFT LEFT INPUTS
Vee o Vee -- v ——
Rea 2.8 kQ ce 3.5 k§2
INPUT - NaM o NOM
(NPUT INPUT ==
Clock: Req = 2.8 k2 NOM
Clear: Rgg = 3.5k NOM YWhen 3-state outputs are disabled.
TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
Qp THRL Qy Qa' AND Q-
“soanomi  vec " 50 2 nOM Vee
QUTPUT OuTPUT
_ __ N
O
2
>
a
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) a
Supply voltage, Ve {see Note 1) . .. ... 7V t
Input voltage . . . . .. .. 55V
Off-state output VOITAgE . . . . . . . . . e 55V
Operating free-air temperature range: SN545299 (See Note 1) .. ... ......... -55°C to 125°C
SN74S299 . .. .. ... 0°C to 70°C
Storage temperature faNGE . . ... vttt e ~85°C to 150°C
NOTE 1. Voltage values are with respect to network ground terminal.
recommended operating conditions
SN545299 SN745299 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 45 5 55 | 4.76 5 5.25 v
High-ievel output current, Igy Qa thru Oy —2 65 mA
Qp' or Q- -0.5 -0.5
Qp thru Oy 20 20
Low-level output current, I mA
Qp’ or Q' 6 ]
Clock frequency, foiack 0 50 0 50 | MHz
Width of clock pulse, ty(clock) Clack high 10 10 ns
Clock low 10 10
Width of clear pulse, tyy(clear) Clear low 10 10 ns
Select 151 15t
High-level data? 71 7t
Setup time, tg, ns
Low-level data? 51 51
Clear inactive-state 101 101
Select 51 5t
Hold time, t Data® 51 51 ns
Operating free-arr temperature, Ta —5§ 125 0 70 °C
t Data includes the two sernial nputs and the eight Inputroutput data lines
Texas WO
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SN545299, SN748299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS

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

PARAMETER TEST CONDITIONS T MIN TYPI MAX | UNIT
ViH High-level input voltage 2 v
Vi Low-level input voltage 08 v
Vix Input clamp voltage Voo = MIN, 1= =18 mA 1.2 N
Qp thru Q Vee = MIN VIH = 4 3.2
VOH  High-level output voltage A Y 2H cc ! IH=2V, 2 v
Qp’ or QY ViL=08YV, IgH=MAX 2.7 34
Vee = MIN Vg =
VoL Low-level output voitage cc : H=2V. 0.5 Y
ViL=08V, IgL =MAX
Off-state output current, Vee =MAX, V=2V,
1 Qp thru Q
0zH high-level voltage appiied A ru 2H Vp=24V 100 A
Off-state output current, Vee = MAX ViH=2V
| Qa thru Q ’ ! -
ozL low-level voltage applied A Tru BH Vo=05Vv 290 uA
I Input current at maximum nput voltage Vee =MAX, V=55V mA
I High-level input current At S0 ST ] e -MAX, V=27V 100
«gh-level Input curren = =
H 9 Any other cc ' e 50 HA
2 CLK or CLR -2 ] mA
T8 Low-level input current S0, 1 Vge =MAX, V=05V -500 LA
_| Any other —-250 uA
_| . Qp thru QY —40 -100
los Short-circuit output current$§ Vee = MAX mA
- Qa or Qn' cc ~20 ~100
U tce Suppty current vee = MAX 140 225 mA
¢<D " For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
=== FAIl typrcal values are at Veg =5V, Tp=25¢C
8 3 Not more than one output should be shorted at a ime and duration of the short circuit should not excesd one second.
v
switching characteristics, Vec =5V, Ta = 26°C
PARAMETERY FROM To TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT) {OUTPUT)
f See Note 2 50 70 MHz
max
tpLH 12 20
CLK Qp or Oy’ R = 1kQ, Cp=15pF n
L ATortH L L=ee 13 20| ™
tPHL CLR Qpa' or Qn° 14 21 ns
1 15 1
PLA CLK Qp thru Oy 2 ns
tPHL 15 21
— Ry =280n. C=45pF
tPHL CLR Qp thru QY 16 24 ns
t] ~. = 10 18
PzH G1, G2 Qp, thru QH ns
tpZL 12 18
[2 —. = RL =280, Cp=5pF 7 12
PHz 61,62 Qp thru Qy L f. CL=oe ns
tPLZ 7 12
fmax = maximum clock frequency
tpL = Propagation delay tme low-ta-high-level output
tpHL = Propagation delay ime high-to-low-level output
tpzH = output enable tme to high leve!
Tpz|L = output enaoble bme o low level
tpHz = outpul disable time from high level
tpLz = output disable ume from low leve!
NOTE 2 For testng fy 5, all outpults are loaded simultaneously, each with C| and R|_ as specified for the propagation imes
Load circuits and voltage waveforms are shown in Sectian 1.
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