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ALS Products 

FEATURES 
Demultlplexlng capablllty 
Two Independent 1-of-4 decoders 
Multlfunctlon capablllty 

DESCRIPTIO N 

74ALS139 
Decoder /Demultiplexer 
Dual 1-0f-4 Decoder//Demultlplexer 

Pre/Im/nary Speclflcatlon 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TOTAL) 

74ALS139 9ns 8mA 

The 74ALS139 is a dual 1-of-4 decoder/ ORDERING INFORMATION 
demultiplexer. This device has two inde­
pendent decoders, each accepting two 
bin ary weighted inputs (AOn' A1 n) ~nd pro­
v1ding tour mutually exclus1ve act1ve-Low 
outputs (0

0 
-5

3 
). Each decoder has an 

active-Low 'Ena0/li (E). When t is High, 

PACKAGES 

16-Pin Plastic DIP 

16-Pin Plastic SO 

COMMERCIAL RANGE 
Vcc = 5V±10%; TA= 0°c to +70°C 

N74ALS139N 

N74ALS139D 

every output is forced High. The Enable INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
can be u sed as the Data input for a 1-of-4 
demultiplexer application. 

FUNCTION TABLE 

INPUTS OUTPUTS 

E Ao A1 Qo Q1 

H X X H H 

L L L L H 

L H L H L 

L L H H H 

L H H H H 

H - High voltage level 
L - Low voltage level 
X ::I< Don't care 

02 

H 

H 

H 

L 

H 

PIN CONFIGURATION 

TOP VIEW 
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DESCRIPTION 
74ALS(U.L) LOADVALUE 

PINS HIGH/LOW HIGH/LOW 

Aon· A1n Address inputs 1.0/1 .0 20µAI0.1mA 

~a' ~b Enable inputs (active Low) 1.0/1.0 20µAI0.1mA 

0on-0 3n Data outputs (active Low) 20/80 0.4mA/8mA 

NOTE: 
One (1 .0) ALS Unit Load is defined as: 20µA in the High state and 0.1 mA in the Low state. 

LOGIC SYMBOL 

2 3 

E• Ao. A1a 

DECOOERa 

4 5 & 7 

Vcc· Pin 16 
GNO- Pin 8 

5-58 

15 14 13 

DECODER b 

12 11 10 • 

LOGIC SYMBOL(IEEE/IEC) 

2 

3 

14 

13 

15 

DMUX 
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Signetlcs ALS Products 

Decoder /Demultiplexer 

LOGIC DIAGRAM 

Vcc·Pin 16 

GND-PinB 

4 

Ea 

1 

5 6 

Prellmlnary Speclflcatton 

74ALS139 

7 12 11 10 9 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the Hmias set forth in lhis table may impair the usetul life of the device. 
Unless olherwise noted lhese limilS are over the operating lr&e-air temperalUre range.) 

SYMBOL PARAM ETER RATING UNIT 

vcc Supply voltage -0.5 to +7.0 V 

VIN lnput voltage -0.5 to +7.0 V 

IN lnput current -30 to +5 mA 

VOUT Voltage applied to output in High output state -0.s to +Vcc V 

1ouT Current applied to output in Low output state 16 mA 

TA Operating free-air temperature range o to +70 oc 

TSTG Storage temperature -65 to +150 oc 
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Signetics ALS Products Preliminary Specification 

Decoder /Demultiplexer 74ALS139 

RECOMMENDED OPERA TING CONDITIONS 
UMITS 

SYMBOL PARAM ETER UNIT 
Mln Nom Max 

vcc Supply voltage 4.5 5.0 5.5 V 

VIH High-level input voltage 2.0 V 

VIL Low-level input voltage 0.8 V 

llK lnput clamp current -18 mA 

1oH High-level output current -0.4 mA 

1oL Low-level output current 8 mA 

TA Operating free-air temperatura range o 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperatura range unless otherwise noted.) 

UMITS 
SYMBOL PARAM ETER TEST CONDITIONS 1 

Typ2 
UNIT 

Mln Max 

VOH High-level output voltage vcc±10%, V1L =MAX, V1H =MIN, IOH = -0.4mA vcc • V 

Vcc =MIN, I 'oL =4mA 0.25 0.4 V 

VOL Low-level output voltage V1L =MAX, 
110!. = 8mA 0.5 V V1H =MIN 0.35 

VIK lnput clamp voltage VCC =MIN, 11 = llK -0 .73 -1 .5 V 

1, 
lnput current at maximum 

Vcc =MAX, v, = 7.0V 0.1 mA input voltage 

11H High-level input current VCC =MAX, V1=2.7V 20 µA 

11L Low-level input current Vcc =MAX, v, = 0.4V -0 .1 mA 

I 3 
o Output current Vcc =MAX, V0 = 2.25V -30 -112 mA 

1cc Supply current (total) Vcc =MAX 8 13 mA 

NOTES: 
1. For cond itions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc =SV, TA ~ 2s0 c. 
3. The output conditions have been chosen to produce a current !hat dosely approximates one half of the true short·ciruit output current,108. 
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Signetics ALS Products Prellmlnary Speclfication 

Decoder /Demultiplexer 74ALS139 

AC ELECTRICAL CHARACTERISTICS 
UMITS 

TA = o•c to +70°C 

SYMBOL PARAM ETER TEST CONDITION 
vcc= 5V±10% 

UNIT CL :50pF 
RL :5000 

Min Max 

tPLH Propagation delay Waveform 1, 2 3 14 ns 
tPHL An to an 3 14 

1PLH nopagauon ...., ... y 
Waveform 2 " 14 

ns 
tPHL tn to an 3 15 

AC WAVEFORMS 

Waveform 1. For łnverting OUtputs Waveform 2. For Non-lnvenlng Outputs 

NOTE: For all wavefonns,VM =1.3V 

TEST CIRCUIT AND WAVEFORMS 

PUi.SE 
GENERATOR 

Test Circuit For Totem-Pole Outputa 

DEFINITIONS 
RL = Lead resistor; see AC CHARACTERISTICS for value. 

CL = Lead capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 

Ar= Termination resistance should be equal to Zour of 

pulse generators. 
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FAMILY 

74ALS 

11----•w-----<1 AllP(V) 

11----•w-----<1 D.3V 

VM = 1.3V 

lnput Pulae Defłnition 

INPUT PULSE REQUIREMENTS 

Ampltude Rep.Rata Iw tTLH 1THL 

3.5V 1MHz 500ns 2.0ns 2.0ns 

*
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Package 
Outlines 
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Signefics 

ALS Products 

PACKAGE OUTLINES FOR 
PLASTIC PACKAGES 
The lollowing łnlormatlon applles to all plastic 
packages unless otherwise specified on indi· 
viduał package oulline draWings. 

1. Dimensions ara shown in Metric units 
(Milłimeters) and English units (lnches). 

2. Lead materiał: Copper Ałloy, sołder 
(63%Sn/37%Pb) dipped. 

3. Body materiał: Płastic (Epoxy) 

4. Thermał resistance values ara deter· 
mined by temperatura sensitive parama· 
ter (TSP) method. This method uses the 
forward vołtage drop of a calibrated di· 

PLASTIC PACKAGE$ OUTLINES 

Number Package Package Thermal Die Slze 
Package Package Resłstance 

Type Of Feature 
Orderlng Outlłne 

()JAf()JC 
(square 

Lea ds Coda Co de (•C/W) mlls) 

14-pin o DH1 124/37 
(S0-14) 3.9mm 

(0.15") 2,500 
16-pin 

Body 

so1 (SOL-16) 
width o DJ1 113/36 

(Copper 
Leadframe) 20-pin o DL2 

(SOL·20) 7.5mm 90/26 
(0.30") 5,000 

24-pin 
Body 

(SOL-24) 
width o DN2 76/26 

14-pin N NH1 69/44 (DIP-14) 

16-pin 
2,500 

DIP2 (DIP-16) 0.300" N NJ1 66/43 
Lead (Cop per 20-płn row N NL1 Leadframe) (DIP·20) 74/32 
centers 

24-pin 5,000 
SLIM DIP N NN1 65/36 
(DIP·24) 

NOTES: 
1. SO= Small Outlino 
2. DIP= Dual-In-Line Package 
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ode to measure the change In junction 
temperatura due to a known power appłi· 
cation. The substrate dioda of a Bipołar 
technology device is generally the diode. 
used in these tests. Die size and test 
environment have significant effects on 
thermał resistance vałues. 

Test Condłtłons 

Test 
Ambient 

Test Flxture 

Device soldered to 
Philips glass epoxy 
test board 
(1.12" X 0.75" X0.059") 
with 0.008 - 0.009" 

Stili air stand-off. Accuracy: ± 15% 
at room 
temperatura Devlce sołdered to 

Philips głass epoxy 
test board 
(1.58" X 0.75" X 0.059") 
with 0.008 - 0.009" 
stand-off. Accuracy: + 15% 

Device in Textooł ZIF 
socket with 0.040", 
stand-off. Accuracy: ± 15% 

Stili air 
at room 
temperatura Device in Textool ZIF 

socket with 0.040", 
stand-off. Accuracy: ± 15% 

• 
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Signetics ALS Produots 18E D „ 6653924 0040367 7 „SIC3 

Package Outlines NAPC/ SIGNEiICS 

14-PIN PLASTIC SO 

[i] 
§I.to (.004> I 

16-PIN PLASTIC SO 

D@ .10 (.004) 

(.061 •.006) 
T.65;2i) 

~ -l+lrlelo@l .25(.010>® I 
.35 (.014) 

~ 
i i~~~~~ 

NOTES: 
1. Packaging dmonslona COfllofm IO JEDEC specX!eaUon 

MS-012-All lor standiltl omall O<lllkle (SO) packoge, 14 
laads, 3.75"'m (.1501 body wldth (!Mue A, Juno 1985). 

2. Conlroling dimenslons ara In nm lnch cf"""nslons In pa­
rentha681. 

3. Oimenelons and tole<Mei>g por ANSI Y14.6M-1982. 
4. "l". "O"' and 'E' ara relorence dalurr< on lhł m>lded body 

and do na1 lnduda mol:l llash °' prolruolons. Mdd llash ot 
protruOlona •hal nal exoaec! .15rrm (.006") on anysido. 

5. Pin nurriler• start wlh pin •t and ccnlinue c:ounterdock­
wiM Io pin ł14 when -dowed from lop. 

6. Sg~ ooleflng eod9 lor a product pad<aged In a plalllc 
srmłl OU1ino (SO) paclcago Is !ho suffbc O at01 lhe product 
nulTl>er. 

r .50 (.020) x4s• 
.25 (.010) 

~ (.007•Jl03) 
.19 (.007) -:1007.07 

NOTES: 

(.025 •.000) 
~ 

1. Packaging dirnenslons conlocm Io JEDEC opecftcalion 
MS-012-AB !Ol !1andatd smal ouUino (SO) package, 14 
leads, 3.75mm (.150") body Width lfssue A, Juna 1985). 

2. Controling dłn-enslons are In nvn. lnch dimenslons n pa. 
renlheses. 

(.236 •. 006) 
67:15 

3. Oimensłon$ and loklran:ing per ANSI V1ł.5M-1982. 
4. ·r•, 'O"' and "E' aro ro!eronce da!ums on the moldod body 

and do not indude mold llash or protrusions. Mold llash oc 
pcołrusions shal not ex:ceed .1 Smn (.0001 on an)' &tde. 

_J 
/;ft~H~M~M~~M;:~H~H~H~oaij 11~::3> 

§1.io 1.oo~u IL-~- ~---i 

__j .4
9 1

·
019

> -i+I r Ie lo@l.2s c.iiliUfJ :3s(:o;:;) 

Dacamber 1988 

6. P~ nurrbers start wlh pi1 ł1 and contllue oounterclock· 
wise 10 pin ł14 vmon vlewod lrom top. 

6. S~netics otder!ng coda lor a product packaged In a plastlc 
small oulgne {SO) package Is the łUff'llC O alter the product 
nurrber • 

. 50 (.020) ••• 

lr~· a• L_nr· °' I -==4 
.2ó (.010) (.007 •. 003) (D25 <.000) 
.19 (.007) .180 ~.01 .6$5J>.15 

*



Signełlcs ALS Products 

Package Outlines NAPC/ SIGNETICS 

20-PIN PLASTIC SOL 

I 
7.00 (.269) 

7.40 (.291) 

I m 

life@! .10 f.0041 I 

1.27 (.050) BSC 

13.QO (.512) 

~ 

li 
10.65 {.419) 

10.26 (.404) 

+ ·E@' .25 (.010) @ I 

~.65 (.104) 

2.35To93i 

" 9 (.Ota) -ł+:r•e : o@l .25 c.0101@ :rn:ow 

24-PIN PLASTIC SOL 

li 
10.65 (.419) I 

7.60 (.299) 
10.26 (.404) 

18E D „ bb53924 0040368 9 „SIC3 

NOTES: 

1. Pad<aging dln1tnoion• ĆO!\fO<m to JEDEC ;pecricatian 
M5--0t2-AB lor •landard amal outline (SO) package, 14 
loads, 3.75mm (.150') bodywłdth (ba11eA, Juna 1965). 

2. COntrollng dłrMnSbna ara n nm. loch dtnanslons i1 pa. 
rentheses. 

3. Cfmemlona ll!d lolen111cing pe< ANSI Y14.5M- 11162. 
.at. •f", •O" and •E" aro raferonco daturm on lh• molded body 

and do not mtude mołd łlash or protMlonS. Mold łla5h or 
protruilon$ ahal not exceed .1smm (.0061 on any slde. 

6. Pin nu_„ Mit wlh pin 11 and coollnue oountorclocl<· 
wfsa to pin •14 ""'""vlewed łrorn top. 

6. Slgnetlcs ordeńng c:cd<I Jor a PfodUcl packaged In a plas tie 
small cxrtlne (SO) package Is the •u1f~ O allM the Pfoduct 
number. 

.32 1.013) 

.23 (.009) 

NOTES: 

.75 (.030) 

.ó() t020) X45' 

1.07 (.042) 

.98 (.034) 

I . Pacl<ag!og dlrrenslons conl0<m to JEDEC gpecillcatlon 
M5--012-A9 lor slandar.l smal oU11'1e (SO) package, 14 
leads, 3.75nvn (. 150') body wfdlh (issue A, Juno 1965). 

2. conuornng dlrlllnslons ar• In nm lnc:ll dmenslons In pa· 
ren\h08eo. 

3. Dlmenslons end tolełancing per ANSI Y14.5M-1982. 

8' 

O' 

4. •r, 'D' and 'E" aro raferenoe dalumo on the moldad body 
and do not lndude mokl llash or protruslons. Motd llash or 
prolruslonS shol not ••ceed .15mm (.006") on MY aide. 

5. Pin nunt>era llart wlh pin 11 and continuo counlarclocl<· 
Wisa to pin 114 włlen viewad łrorn top. 

7.40 (.291) 

I m 
fflE@j .25 (.0101 ® I 

8. Slgnotics ordeflng cod& for a PfodUc;I packaged In a pWIJc 
•rrall Olrtin& (SO) package Is the sulllx O alter the p<oduct 
nurrber. 

I 

m 

.27 (.050) BSC 

15.60 (.614) 
15.20 (.598) 

!Ol .IO (.004) '_J L 
·
49 <·0191 1+1 T Ie lo@I .25 (.0101 8 I 
.35 (.014) 

December 1988 

2.65 (.104) 

2.35 (.093) 
I 

.32 (.013) 

.23 (.Q09) 

r .75 (.030) X
45

, 
.SO (.020) 

.:)() 1.0121 
:iDi:oo4i 

1.07 (.042) 

.83 (.0341 

8' 
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Signetics ALS Products 
18E D 

Package Outlines NAPC/ SIGNETICS 

14-PIN PLASTIC DIP 

-i 
.ass (US) 

.2•s (6.22) 

.._ __ ,........_. ....... __...___l 

-o 

~ Pl.ANE 

16-PIN PLASTIC DIP 

. 100 (2.~) BSC 

~ 
.7~ (18,95) 

.OM (1.63) 

.Q45 (1.1•) 

.135 (3.43) 

.138 (3.51) 

.120 (3.05) 

#IT!ER!)!.010 (.25) @I 

,-----F=b!:~=kb!:~='=~,b!.:!:o~~-. 

m 

D 

rn--
~ PLANE 
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.160 (4.06) 

.135 (3,43) 

.138 (3.51) 

.120 (3.05) 

-lilrlekl@ .010 c.25> ®I 

„ bb53924 0040369 O „SIC3 

T-ąo„zo 

NOTES: 

1. Pad<aging dimenolons =form to JEDEC spoc;ifJcallon 
Ms--012-AB for standard smal outlile (50) package, 14 
I~. 3.75rrm (.1501 body width (isaue A. Jure 1985). 

2. COnlroling dlmońSloos ase In mm. lnch dimen•lom ii pa· 
renthesas~ 

3. Olmenslons and toiąranclng pe< ANSI Yt4.5M-1982. 
4. "T', ·o- an<l "E" are raerence da!umo on the rnokled bOdy 

and do not lncłude mokl llash or protruslom. Mold llash « 
proiluslons shal not e1ceed .15rrm (.OO&") on any slde. 

5. Pin nurri>ers start wilh ""1 •1 and conlklue counterdock· 
wioe to pin •14 when vlowed lrom top • 

6. Slgnetic:s ordering r:ode for a product packaged In a plastic 
small out Une (50) package Is the suftbc O afte< the product 
nurrt>er . 

NOTES: 

BSC 
.300 (7.62) 
(NOTE 5) 

.395 (10.03) 

.300 ( 7.62) 

1. Packaging dlmmsk>ns C<Jnform 10 JEDEC speciflcalion 
Ms--012-Ae for standard smal outfne {SO} pacl<age, 14 
leads, 3.75rrm (.1501 body wldth Qssue A, Juno 1985). 

2. COnlro!Hng dirrenslons ara In mm. lnch dimenolons In pa· 
renlheses. 

3. Dimensions and tolefancłlg per ANSI V14.5M-1982. 
4. •r, 'D" and 'E' are relerence dalumo on 1he mokled body 

and do not lndude mold łlash or protrustons; Mold łlash or 
protwslons shal not exeood .15nm (.DC:'IS1 on any slde~ 

5. Pin nurrbers start wlh pVł •1 and tontinue counlerdoek· 
wise to pin #14 Wflen vleWed lrom top. 

6. Signetics ordo ring codo for a product packaged In a plas tle 
srmll ou1Une (SO) packalJe Is 1he suHix D altsr the P<oduct 
nurrber. 

esc 
.300 (7.62) 
(NOTE 5} 

.395 (10.03) 

:300(7.62) 

*



SigneticsALS Producrs NA p CI S IGNE TI CS 

Package Outli nes 

20-PIN PLASTIC PDIP 

·O 

24-PIN PLASTIC PDIP 

December 1988 

s .004- .10 

• 100 (2.54) BSC 

1.057 (26.85) 

1.045 (26.54) 
.064 (1.63) 

.045 (1.14) 

~i!T!Ep@I .. 010 (.25J @I 

s .004 .10 

18E D „ 6653924 0040370 7 „SIC3 

.160 (4.06) 

.135 (3.43) 

8-7 

.136 (3.51) 

.120 (3.05) 

NOTES: 

1. PackaiJlng di..,nslons conform to JEOEC sp<><:ilcallon 
MS-012-AB for standard smal outline (SO) package, 14 
leads, 3.7511Vn (.160") bodyw!dth (lssua A. Juna 191!5). 

2. Con!roling dlmonslono aro In mm. lnch dlmenslons In pa­
rentheSes. 

3. Dimensloos md toleranclng pe< ANSI Y14.5M-1982. 
4. "r1 "O" and ·e- ate rełerenc;e datums on the mokled body 

and do not lndude mol::! flash or protruslons. Mold fJash or 
protn.oloos shal not exceed • 15nm (.006") on any 1ide. 

5. Pin nurrbels stan wilh ~In 11 and conJinue coonterdOd<­
w!so to pkt #14 when viewed from 1op. 

6. Slgnetlcs ordering codo for a product packaged in a plaslic 
srmll outfine (SO) package is the suff~ D aher the product 
nurrber . 

NOTES: 

BSC 
.300 (7.62) 
(NOTE 5) 

.395 (10.Q3) 

.300 ( 7.62) 

t. Packaging dimenslons confocm to JEOEC speclication 
MS-012-AB for S1andard small outllne (SO) pac~•. 14 
leads, 3.75mm (.1501 IJodY wid1h (issue A, June 1985). 

2. C<lntrollin9 dimenskms are In mm. lndl dimensions tn pa­
rentheses. 

3. Dimoosions and 1oleranclng per ANSI Y14.5M-1982. 
4. ·r. ·o- and ·E" ara rełerenc:e datums on the mokfed body 

and do not łndude mok:I flash or protrusions. Mokl llash Of 

protrusions shal no1 exceed .15mm (.006") on any side. 
5. Pin nurrt>ers start \llil:h pin ł1 and continua coun1erdock· 

wise to pin #14 when vlewed from top. 
6. SigneUcs ordeńng code 1or a producl packalled In a plastlc 

armil outllne (SO) package Is Jhe suffot O after 1he producl 
nurrber. 

*




