M TYPES SN54153, SNS4L153, SN54LS153, SN545153,
" SN74153, SNT4LI53, SNIALS153, SN748153
Si DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

BULLETIN NO, DL.-S 7611852, DECEMBER 1972 — REVISED OCTOBER 1976
ol ,

SN54153, SNG41.S153, SNG4S163 . . . J OR W PACKAGE
SN54L153...JPACKAGE
SN74153, SN74L 153, SN74L5153, SN7458153 ... J OR N PACKAGE
{TOP VIEW)

STRO|

A DATAINPUTS qurpyT
2y

e Permits Muitiplexing from N lines to 1 line
¢ Performs Parallel-to-Serial Conversion

e Strobe {(Enable) Line Provided for Cascading
{N lines to n lines)

e High-Fan-Out, Low-Impedance, Totem-Pole

Outputs
¢ Fully Compatible with most TTL and DTL STROBE B
Circuits G SELECT  DATAINPUTS v
positive logic: see function table
acaTionoELAY TEs  TYTICAL
e [IOPAGATIOUDHLAYTMEE  owen
DATA STROBE  SELECT DISSIPATION
153 14ns 17ns 22ns 180 mW FUNCTION TABLE
. SELECT
L153 27ns 34ns 44ns 90 mw y DATA INPUTS STROBE | ouTPUT
'LS153 14ns 19 ns 22ns 31 mw INPUTS
'S153 6ns 9.5 ns 12ns 225 mW B A |Co €1 c¢2 c3 (€] h 4
X x | x X X X H L
L L L X X X L L
L L |H X X X L H
L H X L X X L L
description L H |x H x x L H
H L | x X L X L L
Each of these monolithic, data selectors/multiplexers HoL|x x H X L H
contains inverters and drivers to supply fully H H X x X L L L
complementary, on-<hip, binary decoding data H H JX X X # L H
selection to the AND-OR-invert gates. Separate strobe Select inputs A snd B ara common to both sections.
inputs are provided for each of the two four-line H = high level, L = low leval, X = irrelevant
sections.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo (seeNote 1) . . . . . . . . . . ... L0000 0Ty
Input voltage: "163,°L163,’S163 . . . . . . . . . . . . . . . . . . . .o .. .. BBV
‘L8153 . T Y2
Operating free-air temperature range: SN54’, SN54L’, SN64LS’, SN64S’ Circuits . . . . . . . . —55°Cto 1256°C

SN74’, SN74L’, SN74LS’, SN745' Circuits . . . . . . . . . 0°Cto70°C

Storage temperature range . . —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN54153, SN54L153, SN54LS153, SN648153,

SN74153, SN7ALI53, SN7

418163, SN748153

DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

REVISED OCTOBER 1976

functional block diagram
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schematics of inputs and outputs

EQUIVALENT OF INPUTS OF "153, 'L153

Vee - Vee
Reg
INPUT el INPUT:
y
4
I

163: Rgq = 4 kil NOM
‘L163: Rgq =8 ki2 NOM

EQUIVALENT OF INPUTS OF 'LS153

EQUIVALENT OF INPUTS OF '$163

20 k2 NOM

TYPICAL OF OUTPUTS OF ‘153, 'L.153

- Vee

ouUTPUT

*153: A =130 £ NOM

TYPICAL OF OUTPUTS OF ‘L5183, 5163

=5
il

‘LS153: R =120 2 NOM

OUTPUT

‘L153: R =260 £ NOM

‘S183: R =

60 £1 NOM
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TYPES SN54153, SN74153
BUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54153 SN74153
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Voo 45 6 55 | 4.75 5 825 \
High-levet cutput curreat, gy —800 -800 | pA
Low-tevel output current, lgp 16 16 [ mA
[s/ free-air temp: e, Ta —55 126 Q 70 [ °C

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

PARAMETER TEST CONDITIONS? SNBSS EN74163 UNIT
MIN TYP! MAX |MIN TYPI MAX
Vi4 High-level input voltage 2 2 \'
V)L Lowlevel input voltage 08 08| v
Vik Input clamp voltage Voo =MIN, [j=—-12mA -15 -15| V
. Veo=MIN, V=2V,

VoH High-level output voltage VIL=08V, Iop=—-800uA 24 343 24 34 A\
VoL Lowlevel output voltage Vee=MIN, - Viy=2V. 02 04 02 o4 Vv
ViL=08YV, IgL=16mA
by Input current at maximum input voitage Vee=MAX, V=55V 1 1| mA
W4  High-level input current Voo =MAX, Vij=24V 40 40| uwA
i Lowlevet input current Ve =MAX, V=04V -1.6 -1.6| mA
Igs Shortcircuit output current§ Ve = MAX -20 —56 | —18 —57[ mA
lccL Supely current, output low Ve = MAX, See Note 2 36 52 36 80| mA

TFor conditions shown as MIN or MAX, use the appropriate value sp under r d operating conditions.

LAl typical velues are st Ve =5 V, Ty = 25°C.

§Not more than one output should be shorted at a time.

NOTE 2: Iggy is measured with the outputs open and all inputs grounded.

switching characteristics, Vcc =5V, Ta = 26°C

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAX|UNIT
(INPUT) (OUTPUT)

PPLH Dats Y 12 18 ns
PHL Data Y 15 23 ns
PLH Select Y CpL=30pF, Ry =4000, 22 34 ns
PHL Select Y Setz Note 3 22 34 ns
tpLH Strobe Y 19 30 ns
tPHL Strobe Y 15 23 ns

1tpLH =pr T delay time, low-to-high-level output

tpHL = Propagation delay time, high-to-low-level output
NOTE 3: Load circuit and voltage waveforms are shown on page 3-10.

TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX BD12 + DALLAS, TEXAS 75222

1167



TYPES SN54L153, SN74L153
DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

POST OFFICE BOX 8012 » DALLAS. TEXAS 73222

SN54L153 SN74L152 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 6.5 |4.75 5 625 v i
High-level output current, oy —400 —400 | uA
Low-fevel output current, lg) 8 8 | mA
Ogperating free-air temperature, Ta —55 125 [ 70 °
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? ShoaL 163 SN74L153 UNIT
MIN TYPE MAX | MIN TYPY MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vee=MIN, h=—-12mA -1.5 -15] Vv
. Vee=MIN, Viy=2V,
Vo High-level output voltage ViL =08V, gy =—400 kA 24 34 24 34 v
VoL Lowlevel output voltage sz:oMs":/ :’c;': :;::A 02 o4 02 04| v
Iy input current at maximum input voltage Voo =MAX, V=558V 1 1| mA
I}  High-level input current Ve =MAX, V=24V 20 20} pA
he  Low-level input current Ve =MAX, V=04V —0.8 ~08| mA
log  Short-circuit output current¥ Ve = MAX -10 -28 | -9 -30 | mA
lccL Supply current, output low Ve = MAX, See Note 2 18 26 18 30| mA
TFor conditions shown as MIN or MAX, use the appropriate velue specified under recommandad operating conditions.
£AH typical values ara st Vg =5 V, Ta =25°C.
§Not more than one putput should be shorted at a tims.
NOTE 2: lgg Is measured with the outputs open and all inputs grounded.
_ switching characteristics, Vgc =5V, Ta = 26°C
PARAMETERY FROM Ta TEST CONDITIONS MIN TYP MAX |UNIT
INPUT OUTPUT
tPLH Data Y 24 36 ns
PHL Data Y 30 46 ns
tPLH Selsct Y CL=30pF, R =400Q, 44 68 ns
tPHL Select Y See Note 3 44 68 ns
tpLH Strobe Y 38 60 ng
tPHL Strobe Y 30 - 46 ns
1tpLH = propagation delay time, low-to-high-level output
tp = propagation delsy time, high-to-low-level output
NOTE 3: Load circuit and voltege waveforms are shown on page 3-10.
7-168 TEXAS INSTRUMENTS
INCORPORATED
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TYPES SN5415153, SN74LS153
DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

REVISED OCTOBER 1976

recommended operating conditions

SNBALS163 SN74L8153 T
MIN NOM MAX [MIN NOM MAX
Supply voitage, Vo 45 6 551|476 S 526| V
High-levsl output current, IgH —400 ~400 | wA
Low-level output current, o) 4 8| mA
Operating free-air temp e, Ta —55 126 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
|__snsaLsisa SN74LS5153
PARAMETER TEST CONDITIONS? NIT
MIN_TYPI MAX |MIN TYP} MAX
Vi High-evel input voltage 2 2 \"
V)L Lowdevel input voltage 0.7 08| Vv
VK [nput clamp voltage Vee = MIN, hj=~18 mA -1.5 -1.5] Vv
Vce = MIN, ViH=2V,
VoH Hi i t vol 25 34 A . )
'oH High-level output voltage VIL = Vi max, IgH = —400 kA 27 3.4
Vee=MIN, V=2V, toL=4mA 0.25 0.4 0.25 0.4
Vv Low-evel t voltage v
oL ~ow output ol V) = V| max oL =8mA 0.35 0.5
input 1314
g o eevcumema Veg=MAX, V=7V 0.1 0.1 ma
maximum input voltage
Ij4  High-level input current Vee=MAX, V=27V 20 20( pA
fjL  Lowdevel input current Voo =MAX, V=04V -0.4 —-0.4| mA
tgs Short-circuit output current§ Vg = MAX -20 -100 [ -20 -100 | mA
tceL Supply current, output low Vee = MAX, See Note 2 6.2 10 6.2 10| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recomr d operating iti
#All typical values are at Voo =5 V, Tao = 25°C.
§Not more than one output should be shorted at a time and duratian of short-circuit should not exceed one second.
NOTE 2: Igcy is measured with the outputs open and all inputs grounded.
switching characteristics, Vcc =5 V, Ta = 26°C
FROM TO
RAMETER1 TEST M NIT
PA| ETER unpuT) | touTPUT) EST CONDITIONS MIN TYP MAX |Uf
tpLH Data Y 10 15 ns
Y 17 26
‘PHL Darte CL = 15 pF, =
tPLH Select Y AL =2ka 19 2 ns
tPHL Select Y Ses Note 4' 26 38 | ns
PLH Strobe Y 16 24 | ns
PHL Strobe Y 21 32 ns

1tpLH == propagsation detay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-lavel output .
NOTE 4: Load circuits and voitage waveforms ara shown on page 311,
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TYPES SN545153, SN748153
DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SNEAS163 SN745153 uNIT
MIN _ NOM MAX [MIN NOM MAX
Supply voltage, Vo 4.5 5 55 |4.76 5 5261 V
High-level output current, Ion —1 ~1] mA
Low-leval output current, 1o, 20 20| mA
Operating free-air temperature, TA -58 125 0 10| °cC

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

PARAMETER TEST CONDITIONST MIN TYPi max|umiT
V|4 High-level input valtage 2 \4
Vi Lowlevel input voltage 08| v
VIK Input clamp voltage Voo =MIN, 1j=-18mA -12| Vv
] Vee=MIN, Viy=2V, |[Series54s | 25 3.4
V High-level t vol \"
O High-level outaut voltage ViL=08V, loy=—1mA[series7as | 2.7 34

- Veo=MIN, Vig=2V,
VoL Low-level output voltage 05

ViL =08V, IgL=20mA v
i Input current at maximum input voltage Voo =MAX, V=55V 1 mA
hiy  High-level input current Voo =MAX, V; =27V 50| uA
Iy Low-level input current Vec=MAX, V=05V —2| mA
ips Short-circuit output current § Ve = MAX —40 ~100] mA
iccL Supply current, low-level output Ve = MAX, See Note 2 45 70| mA
TFor conditions shown as MIN or MAX, use the appropriate valus specified under recommended oparating conditions.
T AN typical values are st Voo = 5V, T4 = 25°C.
§Not more than one output should be sharted at a time and duration of short-circuit should not excsad one second,
NOTE 2: Igcy Is measured with the outputs open end all inputs grounded.
switching characteristics, Vcc =5 V, TA =25°C
FROM TO
PARAMETERY (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX|UNIT
tpLH Data Y 8 9{ ns
t1pHY Data Y 6 9| ns
tpLH Select Y Cp=15pF, R =280Q, 1186 18| ns
tPHL Select Y See Note 3 12 18| ns
PLH Strobe Y 10 16| ns
PHL Strobe Y 9 135| ns

1‘PLH = propagation delay time, jow-to-high-isvel output
tpHi. = propagation dalay tims, high-to-jow-lavel output
NOTE 3: Load circuit and voltage waveforms are shown on page 3-10.
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