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BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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SERIES 54/74

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS
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PAPETERIS OES ARTS ¢ miTizns

L TYPES SN54LS138, SN54LS139, SN54S138, SN54S138,
MS| SN741S138, SN7415139, SN74S5138, SN74S139
DECODERS/DEMULTIPLEXERS

BULLETIN NO, DL-S 7611804, DECEMBER 1972--REVISED OCTOBER 1976

e Designed Specifically for High-Speed:

; SN5415138, SN54S138 . .. J OR W PACKAGE
hgemc¥y De oaers Syst SN74LS138, SN74S138 ... J OR N PACKAGE
ata Transmission Systems (TOP VIEW)
e ’S138 and 'LS138 3-to-8-Line Decoders
Incorpgrate 3 Enable Inputs to Simplify DATA QUTPUTS
Cascading and/or Data Reception vee Yo w1 vz v ve vs_ v

e ’'S139 and 'LS139 Contain Two Fully
Independent 2-to-4-Line Decoders/
Demultiplexers

& Schottky Clamped for High Performance

TYPICAL
TYPICAL
TYPE PROPAGATION DELAY 3
POWER DISSIPATION
{3 LEVELS OF LOGIC) C . G2A Gz8 GI Ou:;ut GND

‘LS138 22 ns 32 mw seLECt ENABLE

‘5138 8ns 245 mW

‘LS13% 22ns 34 mwW

'$139 75ns 300 mw

positive togic: see function tabie

description

These Schottky-clamped TTL MS! circuits are SNS4LS139, SN54S139 ... J OR W PACKAGE

designed to be used in high-performance memory- SN74LS139, SN74S139 ... J OR N PACKAGE
g
decoding Or data-routing applicalions requiring »ery {TOP VIEW)
short propagation delay times. In high-performance
memory systems these decoders can be used to . A DATA OUTPUTS
L ENABLE e e e yerdiverame
minimize the effects of system decoding ‘When MO su 24 26 72N0 0 2YY 2¥2 o vl
employed with high-speed memories utilizing a fast Wi jwlnjjeiingjjelis
. - H
enable circuit the delay times of these decoders and : i ,L L l
1
the enable time of the memory are usually less than [ oA e e
the typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder 1s negligible. ,*{b ]
A I} YO Y1 L Y3
T Yy vr
The ‘L5138 and 'S138 decode one-of-eight hines T A AsSHs T
dependent on the conditions at the three binary X e T W W WS,
select inputs and the three enable inputs. Two ENABUE Mo N e
active-low and one active-high enable inputs reduce s DATA OUTPUTS

the need for external gates or inverters when
expanding. A 24-line decoder can be implemented
without external inverters and a 32-line decoder positive logic: see function table
requires only one inverter. An enable input can be
used as a data input for demultipiexing applications.

The *L.S139 and '$139 comprise two individual two-line-to-four-line decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applications.

All of these decoders/demultiplexers feature fully buffered inputs each of which represents only one normalized Series
54LS/74LS load {'LS138, 'LS139) or one normalized Series 54S5/74S load ('S138, 'S139) to its driving circuit. Al
inputs are clamped with high-performance Schottky diodes to suppress line-ringing and simplify system design. Series
54LS and 54S devices are characterized for operation over the full military temperature range of —55°C to 125°C;
Series 74LS and 74S devices are characterized for 0°C to 70°C industrial systems.
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TYPES SN54L5138, SN545138, SN54LS139, SN54S139
SN7418138, SN74S138, SN74LS139, SN74S139
DECODERS/DEMULTIPLEXERS

functional block diagrams and logic

‘LS138, 'S138
0
= Ay
6 - | Yt
ENABLE o
NABL = | 113
H 4 | Y2
NPUTS | o0 102
G28
) = 12
DATA
11
— ve| outeuTs
PRRLL M .._} ‘0 v5
iy
SELECT J o IS e
INPUTS T
i »
e ﬁb;l“'é}
‘L8139, 'S139
— — 4
% ) e
o ¢
ENABLE 1G —-—<{> <
vy
—
4 L vz
a2 D ll: =
SECECT vl -
3 v3
NPLTS ,5;90_4»0___‘—:@— 3
DATA
R OUTPUTS
‘q‘j_};;m
¢ ns o
NABLE 2G D)»_”‘
0
7:.”“ L
SELECT i 9
1 iy sy antis SO

schematics of inputs and outputs

'LS138, 'S138
FUNCTION TABLE
INPUTS
ENABLE | SELECT ouTPUTS
G)_G2°|C B A |Y0 Yl Y2Y3vavsve vy
X H X X X H HHHHHHAHBH
L X [X X X|H HHUHUHGBHTIHH
H L L t L L HH H HHH H
H L L L H{H L HHHHEAHDER
H L L H L H H L H H HH H
H L L H H H H H L H H H H
H L H L L H H H H L H H +H
H L H L H H H H H H L H +H
H L H H L H H H H H H L H
H [N H H H H H H H H H H L
*G2=G2A + G2B
H = high level. L = low level. X = irrelevant

‘LS139, 'S139

{EACH DECODER/DEMULTIPLEXER)

Fu

NCTION TABLE

INPUTS

ENABLE

QUTPUTS
SELECY

G

YO Y1 Y2 v3

rrrrc*~3>I

Irr xi®
I - I x(p
rIIIzx
~ X IIxTzx

H

H = high levei,

L = low level, X = irrelevant

EQUIVALENT OF EACH
INPUT OF 'LS138, ‘LS139

Vee -
20 k2 NOM
INPUT —o-f¢ -—
4
y
e

EQUIVALENT OF EACH
INPUT OF 'S138, 'S139

Vece ==
2.8 k2 NOM

INPUT -

250 2 NOM

TYPICAL OF OUTPUTS
OF "L$138, 'L.S139

Vce

ouTPUT

TYPICAL OF OUTPUTS
OF 'S138, '5139

- vcc
50 2 NOM
ouTPUT
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PAPETERIE OS8 ARTS + METiaRs

TYPES SN541S138, SN541S139, SN741LS138, SN74
DECODERS/DEMULTIPLEXERS

REVISED DECEMBER 1980

LS139,

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

Supply voltage, Ve tsee Note 1)

Input voltage . . ., ., . . . .

Operating tree ar temperature range  SN54L.S138, SN54LS139 Circuits
SN7415138, SN741L.5139 Circuits

Storage temperature range

NOTE Y Vvoltage values are with respect 1o network ground terminal

recommended operating conditions

-55°C 10 125°C

v
7v

0°C 10 70°C
-65°C to 150°C

SN54LS138 SN74LS138 ]
SN5415139 SN741S139 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 65 1475 5 5.25 v
High-level output current, 1o —400 —400 | uA
Low-level output current, Igy 4 8 | mA
Operating tree-air temperature, Ta ~-585 125 4] 70 [of
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNS4LS138 SN74L5138
PARAMETER TEST CONDITIONS? SNS4L5139 SN74LS139 UNIT
MIN TYPZ MAX [MIN TYPI MAX
Vi Highievel input voitage 2 2 hd
Vip Lowlevet input voitage 0.7 08] v
ViK Input cramp valiage Vee = MIN, I} = —18 mA -15 -15] v
Vge = MIN, Vi =2V,
VOu High-level output volitage 25 34 27 34 v
ViL * VIL max. lOH = ~400 uA
VOL Low evet utput voltage Voo s MIN, Vg -2V, oL = 4 mA 0.25 04 025 oaf
ViL * ViL max oL = 8mA 0.35 05
boput current ar
I Vee s MAX,  Vy- 7V 0.1 0.1] mA
MaxiMum nput vollage
liH Highidevel inpot current Vee - MAX,  Vy-27V 20 20 WA
tL Lowfevel sinput current Vee = MAX. V=04V -04 —-0.4f mA
10s  Short circuit output current @ Vee = MAX tz:;z _560 __1(4)2 ‘32 ~140(; mA
Y = MAX, ‘LS§138 6.3 10 6.3 10
los  Supply current Ostcpuls enabled and open ‘LS138 68 11 6.8 11 mA

"For conaitions shown as MIN or MAX, use the appropriate value specitied under recommended cperauing cond

lype
F A typical values are at Vee-5V. T, 25 C
SNOt more than one output should be shorted at a t:me

switching characteristics, Vg =5 V, Ta = 25°C

1tons tor the apphcabte gevice

SN54L5138 SN541S139
FROM TO LEVELS
PARAMETER' TEST CONDITIONS SN74LS138 SN74LS139 UNIT
{INPUT} | (OUTPUT) | OF DELAY
MIN TYP MAX |MIN TYP MAX
1PLH 2 13 20 13 206 ns
PHL Binary 27 L3l 22 33 ns
Any
1P{H Setect 18 27 18 29 ns
3 Cy = 15pF,

IPHL 26 39 25 38 ns
1 AL= 2k, 12 18 16 24 | ns
PLH 2 See Note 2
1PHL 21 32 pal 32 ns

Enable Any
PLH 3 17 26 ns
PHL 25 38 ns

(IPLH = propagation delay time, low to high-level output, IpHL = propagation delay time, high-10 iow level output

NOTE 2 Load circuits and wavetorms are shown on Page 3-.11.
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PAPETERIE OZ8 ARTS + METiERS

TYPES SN54S138, SN54S139, SN74S138, SN74S139
DECODERS/DEMULTIPLEXERS

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

Supply voltage, V¢ (see Note 1)

input voitage

Operating free-air temperature range: SN54S138, SN545139 Circuits
SN74S138, SN745139 Circuits

Storage temperature range

NOTE 1: Voltage vaiues are with respect to network ground term:nat.

recommended operating conditions

A"

.. . . . 55V
-55"C 10 125°C
0°C 10 70°C
-65°C 10 150°C

SN548138 SN74S8138
SN548139 SN745139 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 |4.75 5 8.25 A
High-level output current, ign -1 -1 ] mA
Low-level output current, igy 20 20 mA
Operating free-air temperature, T4 —55 125 0 70| ‘C

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

SN54S138 SN545139
PARAMETER TEST CONDITIONS? SN745138 SN745139 UNIT
MIN TYP! MAX |MIN TYP! MAX
Vir High-level input voltage 2 2 Vv

. VL Low-level input voitage 0.8 08| Vv

i ViK  input ctamp voltage Ve = MIN. 1= —18 mA -1.2 ~-1.2] V

! Ve = MIND V=2V, SN 545’ 25 34 25 34

} Vi thgh-ievel ocutput voliage Vi =08V, oy ~1mA| SN74S 57 aa 27 34 v

J ; ) Veg s MIN, Vi = 2V,

i VoL Lowievel output voitage Vi 08V, oL = 20mA 05 0s5] Vv
Yy 12pUT Current at MaxiMum -“pul vollage Vee - MAX, V=55V 1 1 mA
L4 High-level input current Ve = MAX, V=27V 50 50! uA
1L Lowc-ievel wnput current Ve s MAX, V=05V -2 ~2| mA
10§ Short-circuit output current s Vee = MAX -40 ~100| -40 -100| mA n
1cC Suppty current Vg = MAX, Outputs enabled and open 49 74 60 80| mA

‘For conditions shown as MIN or MAX, use the appropr.ate value specified under recommended operating conditions tor the apphicabie device

Ty De

LAl typecal values are at Vee =8V.Ta=25C

SNot more than one Outpul should De shorted at a ime. and Guration of the short circuit test should not exceed one second

switching characteristics, Vec =5V, Ta = 25°C

FROM T0 LEVELS TEST SN54S138. SNS45139
PARAMETER! {INPUT) {ouTPUT) OF DELAY CONDITIONS SN745138 SN745139 unIT
MIN TYP MAX|MIN TYP MAX
4.5 7 5 1715
SRV, N 2 ns
IPHL Binary A 7 105 6.5 10
ny
t 7.5 12 7 12
PLH seiect 3 CL - 15pF - = - = s
IPHL R = 280 2, - S
PLH 2 See Note 3 5 s ns
PHL 7 1 6.5 10
'_‘*-—‘————— Enable Any 7 1
PLH 3 ; ns
PHL 7 1
"’LH ® propagation deisy ume, iaw 10 high isvel outpgut
TP = propagat:on dsiay time, high 10 low levat output
NOTE 3: Load circuits and waveforms are shown on page 3-10.
TEXAS INSTRUMENTS 7137
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TYPES SN541L5240,SN54L5241,SN5415244,SN545240,SN545241,
SN74LS240,SN74L5241,SN741LS244,SN745240,SN74S241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

Typical Typicst Typical Propagation Typical Typical Power
| oL () Delay Times Enable/ Dissipation
| (Sink (Source Disable (Enabied)
Current}  Currant) Inverting Noninverting Times tnverting  Noninverting
SNS4LS’ 12mA -12mA  10.5ns 12ns 18 ns 130 mW 1356 mW
SN74LS’ 24 mA —-15mA 105 ns 12 ns 18 ns 130 mW 135 mwW
SNG4s’ 48 mA ~12mA 45ns 6 ns 9ns 450 mw 538 mwW
SN74s8’ 64 mA -6 mA 45 ns 6 ns 9ns 450 mw 538 mwW
. . SN5415240, SN54S240 ... J
e 3-State Outputs Drive Bus Lines SN74LS240, SN74S240 .. . J OR N
or Buffer Memory Address Registers {TOP VIEW)
. Vee 26 1YY zas a2 A3 WYl 2A2 iYe 241
e P-N-P Inputs Reduce D-C Loading

o Hysteresis at Inputs Improves
Noise Margins

description o /] /
These octal buffers and tine drivers are designed /// / /
specifically to improve both the performance and f{y + +
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters. L
The designer has a choice of selected combinations of
inverting and noninverting outputs, symmetrical G &

1AY ave 142 ka2 1A3 22 a8 v GNO
{active-low output control) inputs, and comple-
mentary G and G inputs. These devices feature high SN54LS241, SNS4S241 ... J
. . N SN74LS241,SN74S241.. . JORN
tan-out, improved fan-in, and 400-mV noise-margin. (TOP VIEW)
The SN74LS’ and SN74S’ can be used to drive
Vee G 1vy M4 1Y2 A 1Y) 242 iva 241

terminated lines down to 133 ohms.

schematics of inputs and outputs o
‘15240, 'LS241, ‘LSZ44
EQUIVALENT OF TYPICAL OF ALL o
EACH INPUT OUTPUTS / / /T/
vee . @( ( /
INPUT ¢ \_:
.‘:1—--___ — Ve IaElzsEelalsDeEalallnt
: ] it 1AL ve A2 %] 143 vy A4 v GO
” - SN54LS244 .. .3
SN74LS244 ... JORN
{TOP VIEW)
UTPUT.
Veo 2G IV 2A4 vz 243 1v3 242 1Y 241
'$240 'S241 ) [wl [w] [n] [w] [w] [w] [o] ] [n
EQUIVALENT OF
EACH INPUT
u GND
o
Vee - ‘//l/////
e
INPUT —_—
'L$240,'LS241, ‘LS244;
R = 50 {2 NOM L
'5240,"5241: Ty sHASHsH  HeHeH»
R h 25 § NOM IE 1A va A2 ks 1A3 2v2 1A4 FA GNO
-
>
-
z
-
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- VIII -

TYPES SN541S240,SN54LS241,SN5415244,
SN74LS240,SN7415241,SN741L5244
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54L8° SN74LS’ UN
FARAMETER MIN_NOM_MAX [MIN Nom mMax | UNT
Supply volitage, Ve Isee Note 1) 4.5 5 551475 5 525 Vv
High-level output current, Igy —12 —15 | mA
Low-ievel output current, 1oy 12 24 r:\A
Operating free-air temperature, T A ~55 125 0 70 C
NOTE 1 Voltage values are with respect 1o network ground terminal.
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS' SN74LS’
t
PARAMETER TEST CONDITIONS MIN TYPT MAX |MIN TYPI MAX UNIT
Vin High-level input voitage 2 2 \'
ViL Low-tevel input voltage 0.7 08 v
ViK laput clamp voitage Voo = MIN, ;= —18 mA —15 —-15 Vv
Hysteresis (Vy, — Vy_] Ve = MiN 0.2 0.4 0.2 0.4 Vv
\\//cc =\';J"N;na‘ |VIH = 2;’;"“ 24 34 24 34
T Vg c 1OH T~
High- 4
VOH 1gh-level output voltage Voo TMIN, VT2V, ; ; '
Vi =05V, 1oH = MAX
Vee = MIN, log =12mA 04 04
Voo Low-level output voltage Vig =2V, v
Vi = Vi max oL =24 mA 05
Oft-state output current, _ _
'0ZH  pghievel voitage applied ;CC:YM:X' Vo=27Vv 2 20 A
Off-state output current, R _' ‘ _ 4
fozL low-level voitage applied ViL = Viemax | Vg =04V -20 -20
" Input current at maximum Ve = MAX, V=7V o 0.1 mA
nput voltage
[ High levei input current, any input Vee = MAX, Vi=27V 20 20 “A
I Low fevel input current Ve = MAX, Vi =04V —0.2 -02 1 mA
10g Shorst-circurt output current® Vee = MAX —40 —225 | -40 —225 | mA
Qutputs high Ali 17 27 17 27
= MA
PR Al 7T 26 44 26 e
ice Supply current uputs fow 0. o0ts oven | LSZAT."(S744 27 46 27 46
Al outputs | -~ "V %P 5530 29 50 29 60
disabled 'LS§241, 'LS244 32 54 32 54
TFor conditions shown s MIN or MAX, use the sppropriate vatue specifisd under recommended opsrating conditions.
tan typical values are at Voo = 5V, Ta = 25°C.
*Not more than one output should be shorted at 3 tims, and duration of the shortcircuit should not exceed one second.
switching characteristics, Vg =5V, TA = 25°C
‘LS240 ‘LS241, °LS244
” NIT
PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX 3]
Propagation delay ume,
1 1
PLH low-10-high-level output 9 14 2 8 ns
Propagation delay time, Cy =45pF, Ry = 667 02,
1 1
PHL high-to-low-level output See Nota 2 12 8 2 8 "
tPZL Output enable tume 10 iow level 20 30 20 30 ns
PPZH Output enable time to high level 15 23 15 23 ns
pL 7 Output disable time from low level Cy =SpF, AL =667, 15 25 15 25 ns
1PHZ QOutput disable time from nigh level See Note 2 10 18 10 18 ns

NOTE 2. Load circuit and voltage waveforms are shown on page 3 11
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PAPETERIE OZS ARTS + METIERS - GENBVE

TYPES SN545240, SN54S241, SN74S240, SN74S241
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS

REVISED AUGUST 1879

recommended operating conditions

SNS4S° SN74S°
PARAMETER MIN NOM MAX [ MIN NOM MAX unT
Supply voltage, Ve (see Note 1) 45 5 55 {475 5 528 A\
High-ievel output current, 1oy -12 15§ mA
Low-level output current. i 48 o4 mA
External resistance between any input or Ve and ground 40 40 (383
Operating free-air tempersture, T4 (see Note 3} -55 125 [+] 70 C

NOTES 1

tree-au, Rgca. of not more than 40°C/W.

Voltage values are with respect to network ground terminasi,
3. An SN545241J operating at free-air temperature sbove 116°C requiTes & heat sink that provides s thermal resistence 170m case 10

electrical characteristics over recommended operating free-air temperature range {unless otherwise notsd}

“$240 ‘S241
PARAMETER TEST CONDITIONS! UNIT
MIN TYPI MAX | MIN TYP! MAX
Vin H.gh-ievel input voltage 2 2 v
ViL Low-tevel input voltage o8 o8 v
Vi tnput ctamp voltage Vg = MIN, I} = —18mA -1.2 1.2 W
Hysteress IVy, - Vy_} Ve = MIN a2 4 a2 34 -
v = MIN, Vi =2V,
SN74s’ cc " 27 27
ViL=08V. igH=-1mA
SN54S" and v = MIN, ViH=2V
VQOH  High tevel output voltage cc H 24 34 24 34 v
SN74S° ViL=08V. Ion=-3mA
SNS4S and | Voe = MIN, V=2V, 2 H 5
i
SN74S Vi 05V, Iy = MAX :
T 1
v = MIN, Vi =2V, i |
VoL  Lowlevel output voltage ce B 055 | LECRERY
ViL 0BV 10 = MAX ¢ .
Otts1at Put € ot H ;
10zH H1ate output curre Voo = MAX. | vge 28V B B
nigh-level valtage apphed ¢ H
ViR=2V, -
Otf-state output current, |
oz Vi =08V Vp=05V -50 -850 i
iow-levet voitage applied ‘
Input current at maximum
n Vee = MAX, V=55V 1 1 ma
input voltage t
TS High-level input current, any input Vee = MAX, V=27V S0 0 ' LA
| Low level Ary A Vee s MAX. V=05V i 40 L oA
Jeve 1 cure = X B
w ow-level input current pours cc 1 2 ~2 1 ma
108 Short<ircuit output current® Vee = MAX ~50 -225 | -50 -228 | mA
o Pah SN54S° 80 123 5 147
tput
utputs g SN745 80 135 95 160
Ve = MAX, | SNS4s 100 145 120 170
Ice Supply current Qutputs iow mA
Outputs open | SN74S" 100 150 120 180
Qutputs SN54S° 100 145 120 170
disabled SN74S° 100 150 120 180
'For condiuons shown as MIN or MA X, use the appropriate vaiue specified under recommaended Operating conditions.
$Al typical values are at Voo =5 V. T4 =25°C.
Not more than ona output should be shoriad st a tme, and duration of the short-circuit shoutd nOt axceed one secand.
switching characteristics, VCC =5V, Ta = 25°C
‘S240 ‘S241
PARAMETER TEST CONDITIONS
o MIN TYP MAX | MIN _ TYP MAX Ny
Propagation gdelay time,
t
PLH low-10-high ievel output 45 7 6 b "
Propagation delay time, CL = SO pF, R =900
' .
PHL nigh-10-low-1evel output See Note 4 45 7 6 9 ™
pZL Qu'put enable time 10 iow tevel 10 15 10 15 ny
P21 Output enable time to high level 6.5 10 [] 12 ns
pL2 Output disabie time from iow level Cy < 5pF, Ry =901, 10 15 10 15 ng
Pz Qutput disable nme from high fevel See Note 4 6 9 [3 9 ne
NOTE 4 Losd circuit and voltsge wavetorms sre shown on page 3-10.
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