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&National Semiconductor

74LCX138
Low Voltage 1-0f-8 Decoder/Demultiplexer
with 5V Tolerant Inputs

General Description Features

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

This device is ideally suited for high-speed bipolar memory 6.0 ns tpp max, 10 pA iccq max

chip select address decoding. The muitiple input enables Power down high impedance inputs and outputs

allow parallel expansion to a 1-of-24 decoder using just Supports live insertion/withdrawal

three LCX138 devices or a 1-0of-32 decoder using four 2.0V-3.6V Voo supply operation

LCX138 devices and one inverter. +24 mA output drive

The 74L.CX138 is fabricated with advanced CMOS technol- implements patented Quist Series™ noise/EMI reduc-
ogy to achieve high speed operation while maintaining tion circuitry

CMOS low power dissipation. m Functionally compatible with 74 series 138
m Latch-up performance exceeds 500 mA
m ESD performance:

Human body model > 2000V
Machine model > 200V

Logic Symbols Connection Diagram

Pin Assignment
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Pin Names Description
Ag-Ag Address Inputs
Eq-Ez Enable Inputs
Es Enable Input
0p-07 Outputs
SOIC JEDEC SOIC EIAJ TSSOP
Order Number 74LCX138M 74LCX138SJ 74LCX138MTC
74LCX138MX | 74LCX138SJX | 74LCX138MTCX
See NS Package Number M16A M16D MTC16
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x | Functional Description
3 The LCX138 high-speed 1-of-8 decoder/demultiplexer ac- The LCX138 can be used as an 8-output demultiplexer by
cepts three binary weighted inputs (Ap, A1, Az) and, when using one of the active LOW Enable inputs as the data input
enabled, provides eight mutually exclusive active-LOW out- and the other Enable inputs as strobes. The Enable inputs
puts (Op~07). The LCX138 features three Enable inputs, which are not used must be permanently tied to their appro-
two active-LOW (E4, Ep) and one active-HIGH (Eg). All out- priate active-HIGH or active-LOW state.
puts will be HIGH unless E1 and Ep are LOW and Ej is
HIGH.
Truth Table
Inputs Outputs
Ey | E; | E3 [ Ao | Ay | A2 | Op | ©1 | Oy | O3 | O4 | Os | O | Oy
H X X X X X H H H H H H H H
X 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
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH Voltage Level
L = LOW Voitage Laevel
X = Immaterial
Logic Diagram
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Pleasa note that this diagram is provided only for the understanding of logic operations and should not be used to astimate propagation delays.
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Absolute Maximum Ratings (vote 1)

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
‘ Distributors for availabllity and specifications.

8ELXD1

Symbol Parameter Value Conditions Units
Vee Supply Voltage —0.5t0 +7.0 \'
V) DC Input Voltage —05t0 +70 v
Vo DG Output Voltage —05toVge + 0.5 Output in High or Low State (Note 2) \4
K DC Input Diode Current —50 V| < GND mA
lok DC Output Diode Current -80 Vo < GND mA
+50 Vo > Voo

lo DC Output Source/Sink Current +50 mA
Icc DC Supply Current per Supply Pin +100 mA
IGND DC Ground Current per Ground Pin +100 mA
Tst1G Storage Temperature —651t0 +150 °C

Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device shouid not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommendsd Operating
Conditions” table will define the conditions for actual device operation.

Note 2: Ip Absolute Maximum Rating must be observed.

Recommended Operating Conditions

Symbol Parameter Min Max Units

Vee Supply Voltage Operating 2.0 3.6 v
Data Retention 1.5 3.6

V) input Voltage 0 5.5 \

Vo Output Voltage HIGH or LOW State 0 Vee v

lor/loL Output Current Vge = 3.0V-3.6V 24 mA

Veo = 2.7V 12
Ta Free-Air Operating Temperature —40 85 °C
At/AV Input Edge Rate, V|y = 0.8V-2.0V, Voo = 3.0V 0 10 ns/V

DC Electrical Characteristics

Symbol Parameter Conditions Vee Ta = —40°Cto +85°C Units
A4 Min Max

ViH HIGH Level Input Voltage 2.7-3.6 2.0 \'2

ViL LOW Level Input Voltage 2.7-3.6 0.8 A

VoH HIGH Level Output Voltage loq = —100 pA 2.7-3.6 Vee — 0.2 \
loH = —12mA 2.7 2.2 \
loH= —18mA 3.0 2.4 \Y
loH = —24 mA 3.0 22 \'

Vou LOW Level Output Voltage loL = 100 pA 2.7-36 0.2 \'
loL = 12 mA 2.7 0.4 \'/
loL = 16 mA 3.0 0.4 v
loL = 24 mA 3.0 0.55 \'

Iy Input Leakage Current 0 <V <55V 2.7-3.6 +5.0 pA

loFF Power-Off Leakage Current Vjor Vg = 5.5V 0 10 pA

lcc Quiescent Supply Current V| = Ve or GND 27-36 10 pA
3.6V < V), Vg < 6.5V 27-36 +10 RA

Alcgo Increase in Icc per Input Vig = Vgg —0.6V 2.7-3.6 500 pA
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AC Electrical Characteristics (rreiiminary)

LCX138

Ta = —40°C to +85°C

Symbol Parameter Vee = 3.3V £ 0.3V Vee = 2.7V Units

Min Max Min Max
tpHL Propagation Delay 1.5 6.0 15 7.0 ns
tpLH AntoYp 15 6.0 15 7.0
teHL Propagation Delay 15 6.5 1.5 7.5 ns
tPLH Esto Y, 1.5 6.5 15 7.5
tPHL Propagation Delay 1.5 6.0 1.5 7.0 ns
tPLH EjorEaxto Y 1.5 6.0 1.5 7.0
tosHL Output to Output Skew (Note 3) 1.0 ns
tosLH 1.0

Dynamic Switching Characteristics

Note 3: Skew is defined as the absolute value of the difference between the actual propagation deiay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH to LOW (togn) of LOW to HIGH (tog H)-

Symbol Parameter Conditions Vee Ta = 25°C Units
(A4 Typical
VoiLp Quiet Output Dynamic Peak Vo CL = 50pF, Vi = 3.3V, Vy = 0V 3.3 0.8 \"
VoLv Quiet Output Dynamic Valley Vo CL = 80 pF, V| = 3.3V, V)L = 0V 3.3 0.8 \'
Capacitance
Symbol Parameter Conditions Typical Units
CiIN Input Capacitance Vcc = Open, V| = OV or Vco 7 pF
Cout Output Capacitance Voo = 3.3V, V) = 0Vor Voo 8 pF
Cpp Power Dissipation Capacitance Vec = 3.3V, V)= 0VorVgg, F = 10 MHz 25 pF
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