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74LCX138

Low Voltage 1-of-8 Decoder/Demultiplexer
with 5V Tolerant Inputs

General Description

March 1995
Revised December 2013

Features

The LCX138 is a high-speed 1-of-8 decoder/demultiplexer. m 5V tolerant inputs

This device is ideally suited for high-speed memory chip m 2.3V to 3.6V V¢ specifications provided
select address decoding. The multiple input enables allow

parallel expansion to a 1-of-24 decoder using just three

m 6.0 ns tpp max (Ve = 3.3V), 10 =A lpe max

LCX138 devices or a 1-0f-32 decoder using four LCX138 m Power down high impedance inputs and outputs
devices and one inverter.

The 74LCX138 is fabricated with advanced CMOS technol-
ogy to achieve high speed operation while maintaining

CMOS low power dissipation.

Ordering Code:

m =24 mA output drive (Ve = 3.0V)
m Implements patented noise/EMI reduction circuitry
m Latch-up performance exceeds 500 mA
m ESD performance:
Human body model = 2000V
Machine model > 200V
m Leadless DQFN package

Package e
Order Number Number Package Description
T4LCX138M M1GA 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
(Note 1)
74LCX138SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
(Note 1)
T4LCX138BQX MLPO16E 16-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC MO-241,
(Note 2) 2.5 x 3.5mm
T74LCX138MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
(Note 1)

Note 1: Devices also available in Tape and Reel. Specify by appending suffix letter “X" to the ordering code.

Note 2: DQFN package available in Tape and Reel only.

@ 2013 Fairchild Semiconductor Corporation DS012417 www.fairchildsemi.com
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74LCX138

Connection Diagrams Pin Descriptions
Pin Assignments for SOIC, SOP, and TSSOP Pin Names Description
. Ag-Ay Address Inputs
i 18=Vee _
e E 151, E«E> Enable Inputs
=3 149, E; Enable Input
64 139, 0p-07 Outputs
£, — 5 120,
i = DAP No Connect
£,—6 o,
9 =7 10]-3; Note: DAP (Die Attach Pad)
GhD—1 8 9l=15
Pad Assignments for DQFN
Ag Vco 16 1 . L.
URT) 1I1] Functional Description
A D @s]00 15 2 The LCX138 high-speed 1-of-8 decoder/demultiplexer
AZE @51 ] . accepts three blnaryjf waghted inputs (Ag, A1:. Asz) gnd,
_ _ D when enabled, provides eight mutually exclusive active-
E1[®) (3]02 ] ] LOW outputs (Og—O7). The LCX138 features three Enable
Ep B (2|03 ] A . inputs, two active-LOW (E4, E;) and one active-HIGH (E,).
E B @6 P All outputs will be HIGH unless Eq and E; are LOW and E;
_3 4 ] ] is HIGH. The LCX138 can be used as an 8-output demulti-
O7 E) @ Os5 0[] [:? plexer by using one of the active LOW Enable inputs as the
m m I_l |_| data input and the other Enable inputs as strobes. The
8 9 8 Enable inputs which are not used must be permanently tied
9

GND Og
(Top Through View) (Bottom View)

to their appropriate active-HIGH or active-LOW state.

Truth Table

Inputs Outputs

By | B2 | B3 | Ap | Ar | Ap | Og | O3 | O3 | O3 | Og4 | O5 | O5 | Oy
H| X | X | X | X | X ]| H|HA|H]| A |A]|H]A|H

H| X | X | x| x| H|H|H|H|]H|H|]H]H
X | x| L | x| x| x| H|[H]|H|H|[H|H]|H]H
Ll |w |l ||l w|H|H|H|H|H]H
Ll || wlLe || H]L|H|H|H|H|[H]H
Ll | w|elw ||| L |H]|H|H|[H]H
Ll | w | H|H | L |H]|H|H|L|H|H]H]H
Ll ||l |H || |H|H|L|H]H]H
Ll | w | vl L |H|H]|H|H|H|H|L]|H]H
Ll | Hw ||| H|H]|H|H|H|H]H]L]H
LlL|H | H|H|H|H]|H|H|H|H|H]H]L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

www fairchildsemi.com 2



Logic Diagram

a; 0 iy 0, Oy 0, o, Oy

Please note that this diagram is provided only for the understanding of logic operations and should not be used fo estimate propagation delays.
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74LCX138

Absolute Maximum Ratingsnote 2)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -05t0+7.0 A
A DC Input Voltage -05t0+7.0 A
Vo DC Qutput Voltage -05t0 Ve + 05 | Output in HIGH or LOW State (Note 4) A
lik DC Input Diode Current -50 V)< GND mA
lok DC Qutput Diode Current -50 Vo < GND mA

+50 Vo=Vee
lo DC Output Source/Sink Current +50 mA
lee DC Supply Current per Supply Pin +100 mA
lanD DC Ground Current per Ground Pin +100 mA
Teta Storage Temperature -B65 to +150 °C

Recommended Operating Conditions (Note 5)

Symbol Parameter Min Max Units
Vee Supply Voltage Operating 20 36 v

Data Retention 15 36
A Input Voltage 0.0 55 A
Vo Output Voltage HIGH or LOW State 0.0 Vee \4
lon/loL | Output Current Vee=3.0V 1o 3.6V =240
V=27V 1o 3.0V +12.0 mA
Vee=23Vto 2.7V 80
Ta Free-Air Operating Temperature -40.0 850 °C
MAV Input Edge Rate, Vi =08V to 2.0V, Ve = 3.0V 0.0 10.0 nsiV

Note 3: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated
at these limits. The parametric values defined in the Electrical Characterisfics fables are not guaranteed at the Absolute Maximum Rafings. The “Recom-

mended Operating Conditions™ table will define the conditions for actual device operation.
Note 4: |5 Absolute Maximum Rating must be observed.

Note 5: Unused inputs must be held HIGH or LOW. They may not float.

DC Electrical Characteristics

N Vee Tp=-40°C to +85°C i
Symbol Parameter Conditions Units
) Min Max
Vig HIGH Level Input Voltags 23t027 1.7 v
27to36 20
Vi LOW Level Input Voltage 23t027 0.7 v
2Tt 36 0.8
Von HIGH Level Output Voltage lon=-100 =A 231036 | Ve -02
lon = -8 mA 23 1.8
lgy=-12 mA 27 22 v
low =-18 mA 30 24
lgy = -24 mA 30 22
VoL LOW Level Output Voltage lop =100 =A 23t036 0.2
lgy = BmA 23 06
lge =12 mA 27 04 v
lg, =16 mA 30 04
lo, =24 mA 30 0.55
I Input Leakage Current 0=V 55V 23t036 50 =4
loss Power-Off Leakage Current ViorVg =55V 0.0 10.0 =A
lzc Quiescent Supply Current Vi =Vzz or GND 231036 10.0 A
36V =V 255V 231036 +10.0
M-z Increase in I per Input Vig=Vee -0.8V 23t036 500 =A
www.fairchildsemi.com 4




AC Electrical Characteristics

Tp =-40°C to +85°C, R = 50002
Symbol Parameter Ve =33V 0.3V Vee =21V Vee =29V 0.2V Uniits
C, =50pF C, =50pF Cp=30pF
Min Max Min Max Min Max
toL Propaﬁﬁon Delay 15 6.0 15 70 15 72 ne
terH Anto Qn 15 6.0 15 7.0 15 72
ton Propaﬁﬁon Delay 15 65 15 75 15 64 ns
terH E3toQn 15 6.5 15 75 15 8.4
toL Propagation Delay 15 6.0 15 70 15 72
- ElorE2toTn 15 6.0 15 7.0 15 72 ne
tozHL QOutput to Output Skew (Note 6) 1.0 ne
tosin 1.0
Note 6: Skew is defined as the absolute value of the diffe bety the actual p fion delay for any two separate outputs of the same device. The
specificafion applies to any outputs switching in the same direction, either HIGH-to-LOW (g5 ) or LOW-to-HIGH {tgg ).
Dynamic Switching Characteristics
- Vee Ta=25C ]
Symbol Parameter Conditions Units
V) Typical
Var Quiet Qutput Dynamic Peak Vi, CL=50pF Viy=33V V=0V 33 0.8 v
C =30 pF, Vig=25V,V =0V 25 06
Vo Quiet Qutput Dynamic Valley Vo CL=50pF Viy=33V V=0V 33 -0.8 v
C =30pF V=25V V =0V 25 -0.6
Capacitance
Symbol Parameter Conditions Typical Units
Cin Input Capacitance Vee=0pen, Vi=0Wor Ve 70 pF
Cout Qutput Capacitance Vee=33V.Vi=0WorVec 8.0 pF
Cep Power Dissipation Capacitance Vee =33V Vi=0Wor Ve, f=10 MHz 250 pF

5 www. fairchildsemi.com
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74LCX138

AC Loading and Waveforms Generic for LCX Family

Yoo
O— CPEN to Hs YL
IEST O— GND ayg
SIGNAL O ez toz
¥ taz_ ta
:I: !
FIGURE 1. AC Test Circuit
(CL includes probe and jig capacitance)
Test Switch
teLk: teHL Open
tF'ZL= tPLZ 6V at VCC =3.3V=03V
VCC % 2at VCC =25Vx02Vv
tpzu, terz GND
{5 Vee
- [t QUTRUT ) ce
DT\NH : CONTROL ¥ if: %ﬂ"' GND
4 L oLz | -
{: DATA v
DA A ek T X
out { Y t S—Z—VUL

Waveform for Inverting and Non-Inverting Functions

— by —— _
CONTROL * * v Vee
N mi -

| oo =

cLock Vi

ekl

auTPUT Vino Voo

Propagation Delay, Pulse Width and t... Waveforms

3-STATE Qutput Low Enable and
Disable Times for Logic

. Yoo

D4~ 4 2T vrrl cC

IN 1 GND
ls—-

(.
CONTACL — Yor,
INF. mi Ny
.
MR ¥ t’ec
R Voo
C.EAT

Setup Time, Hold Time and Recovery Time for Logic

G ti
OUTPUT i T Vee T -—
COMIROL 5 mi eND
tzh | - taz | — You
¥, ENY
””“4}\!_”_5 vﬂ" QUTRUT
oul me — iy
3-STATE Output High Enable and
Disable Times for Logic trise and tey
V,
Symbol cc
3.3v+0.3Vv 2.7V 2.5V+0.2v
Vimi 1.5V 1.5V Veo/2
Vo 1.5V 1.5V Veo/2
Vy VoL +0.3V VoL +0.3V VoL + 015V
Vy Vo - 0.3V Voy - 0.3V Vou - 0.15V
FIGURE 2. Waveforms

(Input Pulse Characteristics; f = 1MHz, t. = t;= 3ns)

www fairchildsemi.com




74LCX138

input stage

Data
Enable

Schematic Diagram Generic for LCX Family
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74LCX138

Tape and Reel Specification

Tape Format for DQFN
Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
BQX Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

TAPE DIMENSIONS inches (millimeters)

| s-j 19408 —— /—91553005

N\ pisss00s

L e yS— |

SECTION ~ A-A
PKGSIZE DM.Ao  DIMBo  DIMKo
IEE] 340, 3340, 5:0.1_|
5X4. B0, 4.840. o401 |
5 X4, 840 4.B40. 5401 |
5X3. B0, 3B40. 801 |
X3 510, 3,320, 8:0.1 |

DIMENSIONS ARE IN MILLIMETERS

FSC MLP/DQFN CARRIER TAPE SPECIFICATIONS
REEL DIMENSIONS inches (millimeters)

> 4 W1 Measured at Hub
W2 max Measured at Hub = 7

i
B Min > |4
T 1 A [-\ - Dia C
(_/ RS
Dia D |
i A Dia N min P! 4l L}
max N
v
See detail AA DETAIL AA
v
Tape Size A B o4 D N w1 w2
12 mm 13.0 0.059 0512 0795 2.165 0488 0.724
(330.0) (150) (12.00) (20.20) (55.00) (12.4) (18.4)

www fairchildsemi.com 8




Physical Dimensions inches (millimeters) unless otherwise noted

0.386 —0.394

[ G 'i
ﬁﬁfﬂ}iﬁiﬁﬁﬁ&

0.228 - 0204
15,751 - 6.198)

O

an°
YR

EETRRR

LN

LEAD MO, 1 8
IDENT 0.010 yax
10.258)
0,150 ~0.157
{3,810 3.988)
vow-oon . | 0.053-0.068.
{0.250 g.a08) <+ (1.346-1.733) .04 _0.010
B° MAX TYP ! {0.102 -0.254)
L ALL LEADS .
¢ + I —
_ f% — == D e B i i SEATING
) | * ‘I * T PLANE
0.008-0.010 LLLLY 0.050 0.014—0.020
rEE e DU1B000 R ~— ) R i
TYP AL LEADS (0.406 —1.270) TP o
0.004 TYP ALL LEADS ol O00B
AL lf.ﬁﬂjz!"ﬁ {0.202) MIBA REV HI
L

16-Lead Small Qutline Integrated Circuit (SOIC), JEDEC M5-012, 0.150" Narrow
Package Number M16A
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74LCX138

0.AT TYP = ’-.

10,2401

! §.3+01

(2]

]
FIM #1 IDENT. ﬂ

ALL LEAD TIPS

r[&]oic]

2.1 MAKX. —

cle[a]

8  ALLLEADTIPS

—1.8+0.1

{ ( \

NOTES:

[
EEREAVE
A

DIMENSIONS ARE IN MILLIMETERS

_—I 0.1520.06
0.35-0.51

(&[0 2@[c]Al

A, CONFORMS TO EIAJ EDR-T320 REGISTRATION,

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

—

DT TYP
927 TYP

00100
b 1

d L AL

LAND PATTERN RECOMMENDATION

SEE DETAIL A
s

“// s \
ST
\\ e 0.15-0.25_—f

TR

08 TYP

ESTABLSHED IN DECEMBER, 1998,
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS,

M16DRevB1

0.6010.15{
1.25 —m=i

L

SEATING PLANE

DETAIL A

16-Lead Small QOutline Package (SOP), EIAJ TYPE Il, 5.3mm Wide

Package Number M16D

www fairchildsemi.com




Phy5i08| Dimensions inches (millimeters) unless otherwise noted (Continued)

3.50
ry
i
2.50)
Py [ 0.15_6}—’ / !
@yl 7 ey
AT r‘”’” A RECOMMENDED LAND PATTERN

(0.20)
r

J I_II_Il_lI_II_H_Ll_

EEE ;
ChEd st / 1
FATING
LAME

B SIDE VIEW
, 2,13 MAY—~— , }—EEE
PIN 1 IDENT—-| |_||_|L||_||_|||
Y 1
o= UL
15:. s {
AR
15} 1 .
L = 0\;;8
: 2.50] 0.050;[C]
BOTTOM VIEW
NOTES:

A, CONFCRMS TO JEDEC RECISTRATION
MO—-241, VARIATION AR
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER
ASME YT14.0M, 1994

Ml FO1EFrevA

16-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC MO-241, 2.5 x 3.5mm
Package Number MLPO16E

11 www. fairchildsemi.com
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74L.CX138 Low Voltage 1-of-8 Decoder/Demultiplexer with 5V Tolerant Inputs

Phy5i03| Dimensions inches (millimeters) unless otherwise noted (Continued)

DIMENSIONS METRIC ONLY

T
I]I]I]I]il]l]l]l]j?_”

ot 4.18 TYR.

1 |

11 11
I

LAND PATTERN RECOMMENDATION

GAGE PLANE

r 0.23
—& \ SEATING PLANE
go-8° — 0.6 £ 0.1

DETAIL A

ErFEAR TYPICAL, SCALE: 40K

ALL LEAD TIPS

SEE DETAIL &
e

(0.90) e .

ALL LEAD TIPS

A .-
\ LN )
i‘l.lrm{ 1YP \\{J’I/ k]_»

T T o ‘
0.05-0.20 TYFP
0.63 TYP Q.10 £ 0,03 TYF
- 0.1% - 0.3

0 TYP

[@]en0]:[r0]0)

MILIE (HEV C)

16-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b} support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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