SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCLSI0TE - DECEMEER 1562 - SEVEED EEFTEMEER 300G

® Targeted Specifically for High-Speed
Memory Decoders and Data-Transmission
Systerms

SNSHCEE .. . J DR W PACKAGE
SHT4HC 38 ... D, DB, N, NE OR PW PACKAGE
(TOPWVIEW)

® Wide Operating Voltage Range of 2Vto 6V : 6] vee
® Outputs Can Drive Up To 10 LSTTL Loads 2 [y
® Low Power Consumption, 80-uA Max lqq a 14% T
® Typical thy=15ns : :H:ﬁ
® +3-mA Output Driveat 5V . i1 [] va
®  Low Input Current of 1 pA Max 7 1a]] ¥&
# Incorporate Three Enable Inputs to Simplity 8 afl vs

Cascading andior Data Reception

description/ordering information

Tha HG138 dawvicas ara dasignad to ba usad in
high-padormancea mamans-dacoding or data-
rauting applications  raquiring  wvary  shord
prapagation dalay timas. In high-padormanca
mamary srstams, thasa dacodears can ba usad lo
minimiza tha atlacts ol syslam dacoding. Whan
amployad with high-spasd mamanas ulilizing a

fast enable circuit, the delay fimes of thess Grpfs el
dacodars and tha anabla tima aof the mamary ara i e v |
usually less than the typical access tima aof the S gewn
mamary. This maans that tha alfactive systam a

dalay introducad by tha dacodars s nagligiols.

MNC = MNaimarral carmacian

ORDERING INFORMATION

™ PAGKAGE PARTMUMBER |  mankinG
FOIP = M Tuba of 25 SMTAHC 38N SMTLHC 138N
Tube of 40 SMTAHC1 380
S0IC =0 Real af 2500 SMT4HC13E0A HG138
Rueal af 250 SMTAHC1 30T
=400 85 C S0P = NS Rl af 2000 SMTAHC T3NSR HC138
550F = DB Rl af 2000 SMYAHC1JEDER HC138
Tuba of 3 SMTAHC T P
TSES0P = PW Aueal af 2000 SMTAHC 38 PWA HC138
Rueal af 250 SMTAHC 3PNWT
CDIF = J Tube of 25 SMESLHC13a) SMESLHCIAAN
=ECwia5°C |CFP-W Tuba o 150 SN HCT 38 SMUSEHC 1Y
LOCC = FK Tuba of 55 SN HG 1 38R SHUES4HC138FK

T Package drawings, sland ard packing quan Bdes, famal data, symbalizion, and PCE design guidelines are

avalable atwaeai com/ scpacage.

Flaaza be aware hia an important nofics cancerming avalabilly, standard warranly, and use in oifical spploations af

T Insruments samicanduciar producs and disdamers therato appears & e and o this data shael.
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SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS /DEMULTIPLEXERS

SCLE107E - DECENMEES 1582 - REVISHD SEFTEMEER 2B
description‘'ordering information (continued)

The conditions at tha binany-salact inpuls al the threa anable inpuls salact ana al aght oulpul lines. Twao
actva-low and ana active- high anable inpuls raducs tha nead far exfamal galas ar invariars whan axpanding.
A 24-lina dacoder can ba implemaniad withoul axtarnal imvardars, and a 32-line dacodar raquires anly ana
invariar. An anabla input can ba usad as a dala inpul tor deamuliplaxing applications.

FUNCTIIN TABLE

ENABLE SELECT QUTRUTS
G1 G2A GoB C B A ¥a ¥1 Y2 ¥3 ¥4 ¥5 ¥E ¥7
® i ® ® ® ® il il il il il il il il
x x i x x x 1 1 1 1 1 1 1 1
L X X X X X T T T T T T T T
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SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCLSI0TE - DECEMEER 1562 - SEVEED EEFTEMEER 300G

logic diagram (positive logic)
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Fin numbers shown am for the D, DE, J, M, NS, PW, and W padages.

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

Sy valEgE TS, W - o . o it e e NE5ViaTV
Input clamp curant, g (Vi< QarV =VoplsaaMola 1) ... +20 mA
Ouitpul clamp currant, g (VMo <0ar Vg = Voo (sea Mala 1) ..o .. +20 mA
Caontinuaus autpul currant, Lo (Mo =0 80 Vo) . - e +25 mA
Caontinuaus curman] thraugh Mo ar GM D . e +50 mA
Package tharmal impadanca, 8 (saa Nola 2) D packags ... ... i iaaiaann TICAW
DB package ... ... B2-CAW
MPatkans . e a7CAW
MSpackage . ... B4 GO
PWpackage ... ... .. 108°CW
Slaraga lamparatura ranga, ng e e e e e e e e e e e e e e et e —B57C ta 150°C

T Srremsas bayord hass isted under “stealute masmum raEngs" may case parranent damags ¥ e devica. Thesa am s ragngs aily, and
funcional apemtion of fe desios al hese ar any alber condiiions bayond Hose indcaied under Tecommand ed aperating condifons” is nal
implied. Exposurs o sbsaute-maximunm-rated condilions o extended padads may atec desios ralisbility.

MOTES: 1. Thainpuiand ouipul sasags mings may ba axcsadad if tha input and aulpul corrar? Atngs are abssrved.

2. Thapadkage fammal impadancs & calouxed n acoordanos wit JESD 51-7.
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SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS /DEMULTIPLEXERS

SCLS107E - DECEMEBER 1562 - SEVISED SEFTEMEER I0E

recommended operaling conditions (see Note 3)

ENS4HC 38 SHTEHC138
MM HOM MAX | MIN HOM MAX uwT
Voo Supply volage 2 5 & 2 5 & W
Voo =2W 15 1.5
WiH Higkrlead inpur; valsaga E -45%Y 15 a15 i)
Voo =6Y 42 4.2
Voo -2W fs a5
W Lowelewal inpul walaga Voo =45Y 135 135 W
Voo =6V 18 18
W) rpun valtage a Voo a Voo W
Wiy Cunpun waltage a Voo a Voo W
Yoo =2W 10010 100
Agay Inpud Srareifion risatall Srme Vpp=d4d5W 510 A ne
Voo =6Y 400 40K
Ta Opaming frea-ar lamparaura =55 125 =4 a5 G

MOTE3: Al urussd inpuis of fhe davios mus? ba hald atVop o GRND 0 ensure propér denics aperation. Aeler o tha Tl applicaiion repar,
imphcafions of Slow or Fbafing CHMOE inpus, emurs number SCEADD4.

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

Ty = 25°C SNSSHC138 | SHT4HC138
PARAMETER TEST COMNDITIONS Voo TR I LI
2w 19 1994 1.9 149
oy = =20 pai 45 d4 4499 4.4 44
WO W= Vi & Wi 6 59 5999 549 549 W
o = =4 M, 45 3498 4.3 a7 A
T'_-‘”-—Eﬂnu". 6 548 58 5.2 5.3
2w 0002 a1 a1 a1
g =20 ik 45 0001 a1 a1 a1
o U ER T LA ] 6 0001 a1 a1 a1 iy
o =4 ma 45 ai7 024 0.4 0.3
o = 5.2 mi 6 16 026 0.4 0.3
lj W= Vppard 6 401 21040 41000 210K i
o W= Wpoooard, =1 RN a8 160 & e
G 2V EY a id id 1d pF

‘Q"Tﬁms
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SN54HC138, SN74HC138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

SCLSI0TE - DECEMEER 1562 - SEVEED EEFTEMEER 300G

swilching characteristics over recommended operating free-air temperature range, C| = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FRO# TG Voo Ta=25C SNS4HC13A | SBNTAHCA138 UNT
{INPUT) {OUTPUT) MIN TYP MAXN| MIN MM | MM MAX
av &7 180 270 225
A B,arC Say 45 18 3 54 45
6 16 K| A 3
o 2v 66 155 235 1495 "
Erable Heg 45 18 N 47 b 2]
6 15 26 4 3
2 a8 7h 110 95
% Arry 45 ] 15 = 19 e
g & 13 19 16
operating characteristics, Tp = 25°C
PARAMETER TEETCONDITIONS | TYP | UMIT
Cad Power dissipatian capaciiance Ma laad 85 pF

PARAMETER MEASUREMENT INFORMATION

From Ouiput Tesr g T T T/ Voo
Under Test Point nput j 80% ‘Sk\ﬁtﬁh
av
= € =50 pF _
isee Mot A) l1“~I1'LHI—|" 1—1|:|-||_|—H
= inPhase E - Vo
S
LOAD CIRCUIT Ouiput I 1iP% ;" k‘ 10%
—I'I ri— L —I-1 -y
———po oy ™ y
a0% alt OH
Input .Iggﬁ' | | 5% Out-of-Phase 0% % 50% 50% | e
il | 7 ov Output | Al 1 +—— VoL
I — Ay —% Ay —» [
VOLTAGE WAV EFORM VOLTAGE WAVEFORMS

IHFUT RISE AND FALL TIMES

PAOPAGATION DELAY AND OUTPUT TRANSI TION TIMES

MNOTES: A G noudas praba and sest-fixiura chpadaiancs.
B Phasa nslationships babeen waelamm s wera dhosen arbivrariy. Allinpul pulses am supplied by genaraians hiawing e fallowing
characieristics: PAR < 1 MHz, £y = 5042, {p =6 N,y =6 N,
C. Tha aufpus am massurad ona ala Sma with ana inpu ! ransidon parmassuraman .
O tpH and plHL &e the same as .

Figure 1. Load Circuit and Voltage Waveforms
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J (R=GDIP—=Twx)
14 LEADS SHOWM

CERAMIC DUAL IN=LINE PACKAGE

L'II.'.ﬁu 1,52
IIII:IH 1,58

I& 0005 {0,13) MN

FINS
(K] 1]
' 0300 | 0300 | 0300 | 0300

[4] (760 | e | (76D | (TED
BEL ASLE ASLE A5G

o7es | 840 | D960 | 1060
B WAL g ad) | (21,34 | (24,38) | (26,92)

B MWIN —

PEIEIEE

coMN 0245 | 0245 | D220 [ 0245
(5.22) | (6.22) | (559) | (6.22)

alﬁ e

l:]1':]I:I 258

i 0.200 {5 O8] WAX
Seating Plane
{.130 {.1 0] MIN

|
oo o3

H40083,/F 03,03

MOTES: Al lineor dimensions are in inches (ilimetans),

. Ths drowing 5 subject to chonge without nolice,

. Index paint iz provided on cop for ferminal identificotion ondy on press ceromde glase frit sed anly,
Fallz within ML STD 1835 GDIP1=Ti#, GDIP1=T16, GDIP1=T18 ond COR=T20

A

B

. This pockoge is hermetically seoled wilh o ceromic lid using ghass ik
o

E



MECHANICAL DATA

RACFA D040~ JARUMEY 1996 - FSEVEED FEBSIUASY 2002

W (R-GDFP=-F16) CERAMIC DUAL FLATPACK
Q285 7.24) Baze and Seating Plane
0045 (1.14) *— LEpe 7
l’ 0.026 {0.68)
f |
]
u | ]
T 0006 {0,15)
| 0.080 {207 | 0.0040.,10)
0055 {1.40) |
I-i 0305 (7. 75) MAX -
I 18 0019 (0.48)
4 s = _ g O0015(0.38)
| ! |
l &
[ ! ]
: 0050 (1.27 |
| |
| ! |
0.430 {10.92) ! 1
QR0 (940 H 1
|
|
| I |
| 0005 {0,1°3) KN
| : | 4Places
| I _l_
] \ ‘ F
(0360 (9.14) 0360 (9,14) N
0250 16,35) 0250 (&, 35)
40401 80-3/C M2 AR
MOTES: A Allinear dmensions ar inindhes milim ees).
B. Thie drawing & subjec o danga withow nalice.
C. Thispachage can be hamaically saaked with acsemmio id wsing glass fri.
0. Indax pair is provided an cap for lerminal idenifcaion anly.
E. Fals witin MILSTD 1835 GOFP-1F18 and JEDECMO-0920C
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MECHANICAL DATA

RMLOCDOEE - QCTOBER 1986

FE (S=0C00C-N"") LEADLESS CERAMIC CHIF CARRIER
28 TERMINAL SHOWH
WO, OF & B
1@ 17 16 15 14 13 12 TERMINALS
i e KN [T KN [T
F
0 0342 0354 037 0354
18,69) 19,049 7.aa 19,09
a8 0442 0458 0406 0458
11.23) | (1163 | {1031 | (1163
BEO " 0640 L] 0495 0581
16,26) | (1676 | (1258 | (1423
ASD
5 0rx 0761 04495 058
(1a,78) | (1932 | (1258 | (1423
a8 0493a 049a2 0850 0asa
123,83) | @443 21,6 1218
. 4 ad 1.141 1.165 1047 1063
L J |28,99) | 29549 26,8 1270
M 2T 28 1 2 3 4
0.020 {0,51) - gl 008020
0010 40 25) l.l | | 064 (1.83)
{ 0.0 {0,51) 1
Q010 (0,25
0055 {1.40)
045 1,14
{114} 0L.045 {1.14)
0035 (0,849)
aesiery | L_ 0.045 (1.14)
Qa2 {054 0035 f0,84)
0LO50{1.27)
2040140/ D 1046
MOTES: A Allinea dmensions arain inchas imilimees).
B Thie drawing & subjec] o dhangs withawl natios.
C. This package can be hammaically saakd with a metal lid.
0. Thetaminals ara gald plated.
E. Falswithin JEDEC M5-004
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MECHANICAL

R DN00GEE = JARGSY 1996 - SEVISHD DECENMEER SO0

M (R=-PDIP-T**}) PLASTIC DUAL-IN-LINE PACK AGE
16 PINS SHOWN
PINS
o 14 18 18 20
0775 | 0775 | 0220 | 1080
[ A ¥ AMAX | e gy (a8 | (2337 | (2
18 E! A N 0745 | 0745 | 0850 | 0940
T T e 1852 | 1EE2) | (2159 (2388
0260 06.60) MS-100
D 0240 (5,10 f& waAumon | A | BB | AC | AD
[P e s g gy e gy g Lq_l
1
-+ L—n.n'.rnﬁ JTa) &
0045(1.14)
0045 {1,14) 0,325 (8.26)
0020 {0,51) MIN
0030 (0,7 1081} QL300 (7 62

1
[

o2 b j@ﬂ?ﬁi
. 'I

Saating Plane |1
T 0125 ¢3,18) MM |

0021 40.53)
0015 10.38)

| 4| 0.010 .25 {5 _

{

L] P

i

[

—>| 0.430 {10,82) MAX |<—

1418 PN ONLY
20 pin vendaor oplion

/%

S0L0089E 1252002

MOTES: A Allinesr dmeansions am in ndhas milmaters).
B This drawing & subjec o dhangs withau natics.

r.'fhl.' Fals within JEDEC M5-001, adcep? 18 and 20 pin minmum body Imgdh (Dim &)
/B The 20 pin end lead shauider widthis a vendar aption, sither Fall or Sl widh.
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MECHANICAL DATA

RESOHOOCE = JARUASY 1985 - FEVEED ZEFTEMEER 2001

D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
8 PINE SHOWH
0020 0.51)
| QoS0 {1.27) —D| ’1— —0‘ r— wnapa | 0.010 {0, 2558 |
=]
H H H N 1
0284 (E.20) 0008 00,2307 HOK
0.228 (580)
0157 (4,00)
0150 (A.81)
r | ! F_
1 4 0 {0.25)
—— B
I_l 0044 1,121
’ 0018 §0.40)
| 1
L ]
* H | | | | | | |J i Smating Plane L
| oa
00649 {1.75) MAX Looa ::ﬁ:l'l fa ) QLO0E 60,107
ms‘l“f
DI a 14 16
0.14a7 0344 034
AMAX | wmom | a7s) | doog
0184 0337 0586
A MIN WAD) | (RE5) | (280
SOS00ETE 09'M

MOTES: A& Allinear dmensions aréein inchas milim ees).

This drawing & subjec © dhange withaul natics.

Body dmersians da nal inclde mald fBsh ar pravrusian, nat o exosed 0006 §,15).
Fal= within JEDEC M5-012

com

¢ TEXAS
INSTRUMENTS

POET OFFICE B0, ASSm ® OALLAS, TEELS 750 1



MECHANICAL DATA

NS (R-PDSO-G™) PLASTIC SMALL-OUTLINE PACKAGE
14-PiNE SHOWHN
27— ’+ > — 5 (810250
14 i g .
1ARAAHA—
560 6.0
500 40 1
o
k
THIEH IO
. A »-

e —, |
LJ_LI_L_II_II_J_LIJ'J . T@j 3!

=
n

200 MAX | =PRI

P
O 14 16 1] 24

A MAX 10,50 | 1050 ) 1280 | 1520

& HWIN 4,50 4,50 12,40 14,

A0L0062 /0 03,503
»OTES: A Al lineor dimersions are i milimeters
B. This drowing 5 subject to chonge without notica.
C. Body dimeneons do not include melo flosh or prodrusion, nof o eeceed 0,135,




MECHANICAL DATA

MSZO00ZE = JARUASY 1995 - SEVEED DECENMBES 2001

DB (R=PDE0=G"") PLASTIC SMALL-OUTLINE
28 PINS SHOWN
IEa‘ r Tl—ﬂji
HAFAAAAARARRL T
025
0,03
560 8.0
Q
¥
URiRiR ik ki —
+ A -
bl \ 3 |
_'_h||||||||||||| |||||||||||||_ri_t Seating Plane ‘IJ I—ﬂj
— 200MAX 0,05 MIN —
o FWE™ ] qa | 16 | 20 | 2 | 28 | m | m
A MAX 650 | &s0 | 750 | aso | 1050 | 1050 12.90
A MM 590 | 530 | 620 | 7e0 | 9@ | g0 | 1230
4040065 E 1201

MOTES: & Allinear dmeansions anm in milimetars.

Thie drawing & subjasc B dhangs witaul nalics .

Body dmansians da nal inc de mald f&sh ar profresian nof (o esosad 0,15
Fals within JEDEC MO-150

Eom
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PW (R-PDS0O-G")
14 PINSG SHOWH

MECHANICAL DATA

TSRO0 = JARUASY 1995 - SEVEED FEESIUARY 1959

PLASTIC SMALL-OUTLINE PACKAGE

+—— A ——m

: |
Qt:HHHIj__l

1.20 MAX ﬂﬁj
0,05
PINS =
# 14 18 20 24 28
DM
A MAX a0 | s10 | 510 | s&s0 | 7ao | @A
A MM 2a0 | 490 | 490 | &40 | 770 | aso

A0R0084F 0197

MOTES: A

oo

Al linea dmeansorns ars in milimatars.
Thie drawing & subjac 0 dhangs witau! natica.

Body dmensians da nal inc de mald fash ar profresiaon not o esosad 0,15

Falz within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instuments Incorporated and i subsdianes (T} reserve the nght o make comections, modifcatons,
enhancements, improvements, and other changes 1018 products and services at any fime and o disconinus
any product of service waithout notce. Customers should obtain e [aleat relevant indormaton belore placing
orders andshouldventy that such indormaton s current and complate. All products are sold subject io Tl'a lerma
and conditons of sale supplied a1 the ime of crder acdknowladgmeant.

Tl wamanis pedormance of s hardware products 1o e specificatona applicable at the ime of sale in
aocordance with TI"s atandard wamanty. Testing and other quality conirol echnigues are ussd o fhe exient TI
deSimE Neceasany o suppodt this wamanty. Except where mandated by govermiment requiremenis, testing of all

parameters of each product i not ecessanly perlonmed.

Tl azsumes no liaklity for applications as=siance of customer product deaign. Customers are responaible for
heir products and applications uaing Tl componeniz. To mnimize e nsks assocated with cuaiomer products
and applicaiona, cuaiomens should provide adequ ale deaign and operaing saleguands.

Tldgea not wanmant or represent that any license, sither express or implied, is granted underany Tl patent nighi,
copynght, mask work ight, orother T linfelleciual properiy nght relating jo any combinaton, madchine, or process
imwhich T products or senvices ans used. information pulbliabed by Tl reganding third-party products orsendces
chaes ol constiule alicenss from Tl touse sudh products of sendces of 3 wamanty or endorssment thereal.
Lee of such informaticn may requine 3 license friom a thind pary under the patents or other indelleciual propsny
af e third party, o a license from Tl under the patents o other intellectiual propsrty of T

Feproducton of inlormaton in Tl data books or data shests is permissible only if reproduction is wathout
alieration and i accompanied by all associaled wamanties, conditions, limitations, and notices. Reproduciion
af this information with alleration is an undair and decepive buaness pracice. Tlis mot regponsible of liable for
2uch altersd documeni aion.

Fesale of Tl products or services with statements different trom or beyond the parameters stated by T1 for that
prociuct of serace woids all express and any implied wamanties for the assodated Tl product o service and
i anuniair and deceptive buaneas practice. T s nod responaibbe or liable for any such atalements,

Following are URLs where you can obtain indoamaton on ofher Texas inswuments products and applicaton
solutions;

Products Applications

Amplifiers amplifer fi.com Ao werrw o om/audo

Data Comverters ciataconyerer foom Automodve wrwiicom/auiomadve

DEP dapticom Broadoand waniwi o om/beoadnand

Interiace intertace fi.com Digital Coninol wearw licom/digitalconin

Laogic losgic ficom kilifary wearaiicom/military

Povessr bigmi et i coim Opdical Wetworking wrarw i comiopicalnstyonk

Moroooninollers micrgconirollerficom  Secunty wrerwi Lo om/secunity
Telephony wrarw ticomiielephony
Wideo & Imaging wnw Lo omiideo
Wirsleas wrwiiicomiwingleas

Mailimg Addreas:  Texas Instruments
Poat Office Box 655303 Dallas, Texas 75265

Copymght @ 2003, Texas inswuments [nooporated



