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Low Voltage 1-0f-8
Decoder/Demultiplexer

With 5 V Tolerant Inputs
74LCX138

The LCX138 is a high-speed 1-0f-8 decoder/demultiplexer. This
device is ideally suited for high-speed memory chip select address
decoding. The multiple input enables allow parallel expansion
to a 1-of-24 decoder using just three LCX138 devices or a 1-0f-32
decoder using four LCX138 devices and one inverter.

The 74LCX138 is fabricated with advanced CMOS technology
to achieve high speed operation while maintaining CMOS low power
dissipation.

Features
® 5V Tolerant Inputs

® 1.65V105.5V V¢ Specifications Provided

® 6.0 ns tpp Max (Ve =3.3 V), 10 nA Icc Max

® Power Down High Impedance Inputs and Outputs

® 124 mA Output Drive (Vcc=3.0V)

® Implements Patented Noise/EMI Reduction Circuitry
® [atch-up Performance Exceeds 100 mA

® ESD Performance: Human Body Model >2000 V
® These are Pb-Free Devices
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ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 7 of this data sheet.
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Connection Diagrams
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Figure 1. Pin Assignment for SOIC, SOP,

and TSSOP

PIN DESCRIPTIONS

74LCX138

Pin Names Description
Ag-Ao Address Inputs
Ei-BEs Enable Inputs
E3 Enable Input
0p-07 Outputs
DAP No Connect

NOTE: DAP (Die Attach Pad)
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Figure 2. Pad Assignment for WQFN

Functional Description

The LCX138 high-speed 1-of-8 decoder/demultiplexer
accepts three binary weighted inputs (Ag, A1, Az) and, when
enabled, provides eight mutually exclusive active-LOW
outputs (Og—O7). The LCX138 features three Enable inputs,
two active-LOW (E1, E;) and one active-HIGH (E3). All
outputs will be HIGH unless E{ and E; are LOW and E3 is
HIGH. The LCX138 can be used as an 8-output
demultiplexer by using one of the active LOW Enable inputs
as the data input and the other Enable inputs as strobes. The
Enable inputs which are not used must be permanently tied
to their appropriate active-HIGH or active-LOW state.

Inputs

Outputs
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Immaterial

HIGH Voltage Level
LOW Voltage Level
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Figure 3. Logic Diagram

NOTE: Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate
propagation delays.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +6.5 \Y
\Y DC Input Voltage (Note 1) -0.5t0 +6.5 \Y
Vo DC Output Voltage (Note 1) Active-Mode (High or Low State) -0.5to Vg + 0.5 \Y%
Tri-State Mode -0.5t0 +6.5
Power-Down Mode (Vg = 0V) -0.5t0 +6.5
ik DC Input Diode Current V| < GND -50 mA
lok DC Output Diode Current Vo < GND -50 mA
lo DC Output Source/Sink Current +50 mA
Icc orlgnp | DC Supply Current per Supply Pin or Ground Pin +100 mA
TstG Storage Temperature Range -65to +150 °C
T Lead Temperature, 1 mm from Case for 10 secs 260 °C
Ty Junction Temperature Under Bias +150 °C
TN Thermal Resistance (Note 1) SOIC-16 126 °C/W
WQFN-16 114
TSSOP-16 159
Pp Power Dissipation in Still Air at 125°C SOIC-16 995 mwW
WQFN-16 1094
TSSOP-16 787
MSL Moisture Sensitivity Level 1 -
Fr Flammability Rating Oxygen Index: 28 to 34 UL94 V-0 @ 0.125in -
VEsD ESD Withstand Voltage (Note 3) Human Body Model 2000 \Y
Charged Device Model N/A

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.
1. lp absolute maximum rating must be observed.
2. Measured with minimum pad spacing on an FR4 board, using 76 mm-by—114 mm, 2—ounce copper trace no air flow per JESD51-7.

3. HBM tested to EIA / JESD22-A114-A. CDM tested to JESD22-C101-A. JEDEC recommends that ESD qualification to EIA/JESD22-A115A

(Machine Model) be discontinued.
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74LCX138

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage Operating | 1.65 3.3 5.5 \Y
Data Retention Only 1.5 3.3 5.5
\Y Digital Input Voltage 0 - 5.5 \Y
Vo Output Voltage Active Mode (High or Low State) 0 - Vce \Y
Tri-State Mode 0 - 5.5
Power Down Mode (Vg =0V) 0 - 5.5
Ta Operating Free-Air Temperature -40 - +125 °C
t, t Input Rise or Fall Rate Vec=1.65Vt01.95V 0 - 20 nS/V
Vec=23Vto27V 0 - 20
VN from 0.8V 1020V, Vg =3.0V 0 - 10
Vogc=45Vto55V 0 - 5

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.

4. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V). Unused outputs must be left open.

DC ELECTRICAL CHARACTERISTICS

Ta = -40°C to +85°C Ta = -40°C to +125°C
Symbol Parameter Conditions Vee (V) Min Max Min Max Unit
ViH HIGH Level Input Voltage 1.65—-1.95 | 0.65 x Vg - 0.65 x Vo - \Y
23-27 1.7 - 1.7 -
3.0-3.6 2.0 - 2.0 -
45-55 0.70 x Voo - 0.70 x Voo -
ViL LOW Level Input Voltage 1.65-1.95 - 0.35x Ve - 0.35 x Ve \
23-27 - 0.7 - 0.7
3.0-3.6 - 0.8 - 0.8
45-55 - 0.30 x Voo - 0.30 x Voo
VoH High-Level Output Voltage | V| =V|qor V) \Y
loy=-100puA | 1.65-55 | Vgc—0.1 - Vcg — 0.1 -
loy = -4 mA 1.65 1.29 - 1.29 -
loy = -8 MA 23 1.8 - 1.8 -
loH =-12mA 2.7 2.2 - 2.2 -
loy =-16 mA 3.0 24 - 24 -
IOH = —24 mA 3.0 2.2 - 2.2 -
loy = -32 mA 45 3.7 3.7
VoL Low-Level Output Voltage Vi=V|yor V) \%
loL = 100 pA 1.65-5.5 - 0.1 - 0.1
loL = 4 mA 1.65 - 0.24 - 0.24
oL =8 mA 23 - 0.3 - 0.3
loL = 12 mA 2.7 - 0.4 - 0.4
loL =16 mA 3.0 - 0.4 - 0.4
loL =24 mA 3.0 - 0.55 - 0.55
loL=32mA 45 - 0.6 - 0.6
I Input Leakage Current Vi=0to55V 1.65-55 - 5.0 - 5.0 uA
loFr Power Off Leakage Current | V;=5.5V or 0 - 10 - 10 uA
Vo=55V
lcc Quiescent Supply Current Vi=55VorGND | 1.65-5.5 - 10 - 10 uA
Algc Increase in Igc per Input ViH=Vcc-06V 23-36 - 500 - 500 uA

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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AC ELECTRICAL CHARACTERISTICS

74LCX138

Ta = -40°C to +85°C | Tp = -40°C to +125°C
Symbol Parameter Test Condition Vee (V) Min Max Min Max Unit
tpLH, tpHL | Propagation Delay, See Figures 4 and 5 [ 1.65 to 1.95 - 11.5 - 11.5 ns
An to On
23t02.7 - 7.2 - 7.2
2.7 - 7.0 - 7.0
3.0t0 3.6 - 6.0 - 6.0
451055 - 5.0 - 5.0
tpLH, tpHL | Propagation Delay, See Figures 4 and 5 | 1.65 to 1.95 - 12.0 - 12.0 ns
£1, E210 On 23t027 - 8.4 - 8.4
2.7 - 7.5 - 7.5
3.0t0 3.6 - 6.5 - 6.5
451055 - 5.5 - 5.5
tpLH, tpHL | Propagation Delay, See Figures 4 and 5 [ 1.65 to 1.95 - 11.5 - 11.5 ns
E3toOn 23t02.7 - 7.2 - 7.2
2.7 - 7.0 - 7.0
3.0t0 3.6 - 6.0 - 6.0
451055 - 5.0 - 5.0
tosHL, | Output to Output Skew 1.651t01.95 - - - - ns
tosLH (Note 5) 231007 - - - -
2.7 - - - -
3.0t0 3.6 - 1.0 - 1.0
451055 - - - -
Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
5. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to-LOW (togH.) or LOW-to-HIGH (tosH). Parameter
guaranteed by design.

DYNAMIC SWITCHING CHARACTERISTICS

Tp=25°C
Symbol Parameter Conditions Vee (V) Typical Unit
VoLp Quiet Output Dynamic Peak Vo CL=50pF, V=33V, V=0V 3.3 0.8 \

CL=80pF,Viy=25V,V =0V 25 0.6
VoLv Quiet Output Dynamic Valley Vo CL=50pF, Viy=33V,V =0V 3.3 -0.8 \Y
CL=380pF, Viy=25V,V, =0V 25 -0.6
CAPACITANCE
Symbol Parameter Condition Typical Units
Cin Input Capacitance Vgg = Open, V=0V or Vo 7.0 pF
Cout Output Capacitance Vecc=33V,V,=0VorVge 8.0 pF
Cpp Power Dissipation Capacitance Vgc=33V,V,=0VorVgg, f=10 MHz 25.0 pF

www.onsemi.com
5

Share Feedback

Your Opinion Matters


http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=74LCX138-D&tdt=DATASHEET&palcodes=PK&pal3codes=PKL&page=5

74LCX138

OCF; EN Test Switch Position
VLOAD O GND
i tpLH / tPHL Open
tpLz /tpzL Vioap
R
. tpHz / tpzH GND
INPUT DUT] OUTPUT
R Ry 1 CL
C_ includes probe and jig capacitance
R is Zoyt of pulse generator (typically 50 €2)
f=1MHz
Figure 4. Test Circuit
t.=25ns Vee
INPUT Vi Vini
INPUT
GND
10%
—_—> tp [ —> [ tp; High
| e [ M b [ f Impedance
— VOH
S / OUuTPUT Vino
OuTPUT Vino — Voo
K VoL + Vy
K 7 _____ Vo T T Vou
— oy [— — toy [— tezn _tpi —_
Z X _____ Vou _\_ Vou - Vy o
OuTPUT Vin — Voo OUTPUT Vino
47 \_ High
Vo Impedance
Vee, V R, @ CL, pF Vioap Vi, V Vy, V
1.6510 1.95 500 30 2xVee Vce/2 0.15
23t02.7 500 30 2xVee Vce/2 0.15
27 500 50 6V 1.5 0.3
3.0t0 3.6 500 50 6V 1.5 0.3
45t05.5 500 50 2xVee Vceo/2 0.3

Figure 5. Switching Waveforms
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74LCX138
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Figure 6. Schematic Diagram (Generic for LCX Family)

ORDERING INFORMATION

Device Marking Package Shipping’
74LCX138BQX LCX138 WQFN-16 3000 Units / Tape & Reel
(Pb-Free)
74LCX138MX LCX138 SOIC-16 2500 Units / Tape & Reel
(Pb-Free)
74LCX138MTCX LCX TSSOP-16 2500 Units / Tape & Reel
138 (Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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~ ~ _ I _ _ _ E1 E D 9.80 9.90 10.00
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Notes:

(1) All dimensions are in millimeters. Angles in degrees.
(2) Complies with JEDEC MS-012.

END VIEW

DOCUMENT NUMBER:| 98A0ON34275E

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY" in red.

DESCRIPTION: [ SOIC-16, 150 mils
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the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
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