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NC7LCXO00

ADVANCE INFORMATION

Low Voltage Single 2-Input NAND Gate

with 5V Tolerant Inputs

General Description

The LCX000 contains a single 2-input NAND gate. The in-
puts tolerate voltages up to 7V allowing the interface of 5V
systems to 3V systems.

Tiny LCX logic allows designers to place logic exactly where
it's needed on a printed circuit board. This eliminates exces-
sive signal routing, saving board space and cost, improving
reliability and reducing delays and skew introduced by the
signal traces.

Tiny LCX logic in the TinyPak™ is fabricated with an ad-
vanced CMOS technology to achieve high speed operation
while maintaining CMOS low power dissipation.

Features

m 5V tolerant inputs

B 5.2 ns tpp max, 10 pA Iccq max

Power down high impedance inputs and output
Supports live insertion/withdrawal

2,0V-3.6V Ve supply operation

124 mA output drive

Implements patented Quiet Series™ noise/EMI reduc-
tion circuitry

Latch-up performance exceeds 500 mA

Logic Symbol Connection Diagram
Pin Assignment
IEEE/IEC for TinyPak
A — & _
8 P 0 2y e =5 Voo
g2 }LI b_l
TL/F/12664-1 -
GND 3 < Q
TL/F/12664-2
Pin Names Description
A B Inputs
o] Output
5-Pin SOT-23-5 Supplied As
Order Number NC7LCX00M5 250 Units in Tape and Reel
NC7LCXO00M5X 3000 Units in Tape and Reel
See NS Package Number MAO05B
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NC7LCX00

Absolute Maximum Ratings (vote 1)

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

Symbol Parameter Value Conditions Units
Ve Supply Voltage ~-05t0 +6.0 \
\J DC Input Voltage —0.5t0 +6.0 \2
Vo DC Output Voltage —0.5to0 Ve + 0.5 Output in High or Low State (Note 2) \4
Ik DC Input Diode Current -50 Vi <GND mA
lok DC Qutput Diode Current —-50 Vo < GND mA
+50 Vo > Vo

lo DC Output Source/Sink Current +50 mA
lcc DC Supply Current per Supply Pin +100 mA
IGND DC Ground Current per Ground Pin +100 mA
TsTG Storage Temperature —65to +150 °C

Note 1: 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 Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating
Conditions™ table will define the conditions for actual device operation.

Note 2: Ig Absolute Maximum Rating must be observed.

Recommended Operating Conditions

Symbol Parameter Min Max Units

Veo Supply Voltage Operating 2.0 3.6 v
Data Retention 1.5 3.6

\ Input Voltage 0 5.5 \4

Vo Qutput Voltage HIGH or LOW State 0 Vco \

lon/loL Output Current Ve = 3.0V — 3.6V +24 mA

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

DC Electrical Characteristics

Symbol Parameter Conditions Vee Ta = —40°Cto +85°C Units
v) Min Max
VIH HIGH Level Input Voltage 2.7-3.6 2.0 \
\n LOW Level input Voitage 27-36 0.8 \4
VoH HIGH Level Output Voltage low = —100 uA 2.7-3.6 Ve — 0.2 \'
loH = —12mA 2.7 2.2 \
loH = —18mA 3.0 2.4 \i
loH = —24mA 3.0 2.2 v
VoL LOW Level Output Voltage loL = 100 pA 2.7-36 0.2 \
loL = 12mA 2.7 0.4 \4
loL = 16 mA 3.0 0.4 \'
loL = 24 mA 3.0 0.55 \
Iy Input Leakage Current 0 <V <55V 2.7-3.6 +56.0 pA
lorr Power-Off Leakage Current ViorVg = 6.5V 0 10 HA
Icc Quiescent Supply Current V| = Vgg or GND 2.7-36 10 pA
3.6V <V, Vo <55V 2.7-3.6 +10 pA
Al Increase in Igc per Input Vi4 = Vgg —0.6V 2.7-3.6 500 MA
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AC Electrical Characteristics (rroiiminary)

00XJ1LON

Ta = —40°Cto +85°C
Symbol Parameter Vee = 3.3V £0.3V Vee = 2.7V Units
Min Max Min Max

tPHL Propagation Delay 1.5 52 1.5 6.0 ns

tpLH 15 5.2 15 6.0
Capacitance
Symbol Parameter Conditions Typical Units
CiIN Input Capacitance Veo = Open, V) = 0VorVee 7 pF
Cout Output Capacitance Voo = 3.3V, V) = 0Vor Ve 8 pF
Cpp Power Dissipation Capacitance Vee = 3.3V, V)= 0VorVce, F = 10MHz 25 pF
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NC7LCX02

ﬂNational Semiconductor

NC7LCX02

ADVANCE INFORMATION

Low Voltage Single 2-Input NOR Gate with 5V Tolerant

Inputs

General Description

The LCX02 contains a single 2-input NOR gate. The inputs
tolerate voltages up to 7V allowing the interface of 5V sys-
tems to 3V systems.

Tiny LCX logic allows designers to place logic exactly where
it’s needed on a printed circuit board. This eliminates exces-
sive signal routing, saving board space and cost, improving
reliability and reducing delays and skew introduced by the
signal traces.

Tiny LCX logic in the TinyPak™ is fabricated with an ad-
vanced CMOS technology to achieve high speed operation
while maintaining CMOS low power dissipation.

Features

| 5V tolerant inputs

B 5.2 ns tpp max, 10 pA lgcg max

W Power down high impedance inputs and output

B Supports live insertion/withdrawal

B 2.0V-3.6V V¢ supply operation

B 24 mA output drive

B Implements patented Quiet Series™ noise/EMI reduc-
tion circuitry

B Latch-up performance exceeds 500 mA

Logic Symbol Connection Diagram
Pin Assignment
IEEE/IEC for TinyPak
A >1
B i} 0 At ~ - Vee
g
TL/F/12685-1
GND = 5
TL/F/12666-2
Pin Names Description
A B Inputs
[e] Output
5-Pin SOT-23-5 Supplied As
Order Number NC7LCX02M5 250 Units in Tape and Reel
NC7LCX02MX 3000 Units in Tape and Reel
Sea NS Package Number MAO5B
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Absolute Maximum Ratings mots 1)

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

Symbol Parameter Value Conditions Units
Vee Supply Voltage —0.5t0 +6.0 \
Vi DC Input Voltage —0.5t0 +6.0 \
Vo DC Output Voltage —0.5t0Vce + 0.5 Output in High or Low State (Note 2) \
ik DC Input Diode Current -50 V; < GND mA
lok DC Output Diode Current —50 Vo < GND

+50 Vo > Ve mA
lo DC Qutput Source/Sink Current +50 mA
lcc DC Supply Current per Supply Pin 100 mA
laND DC Ground Current per Ground Pin +100 mA
TsTG Storage Temperature —~65t0 +150 °C

Note 1; The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The davice should not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absoluta Maximum Ratings. The “Recommended Operating

Conditions™ table will define the conditions for actual device operation.
Note 2: [ Absolute Maximum Rating must be observed.

Recommended Operating Conditions

Symbol Parameter Min Max Units
Vee Supply Voltage Operating 2.0 36 v
Data Retention 1.5 3.6
\ Input Voltage 0 6.5 \
Vo Output Voltage HIGH or LOW State 0 Voo \
lon/loL Output Current Vge = 3.0V — 3.6V +24 mA
Voo = 2.7V +12
TA Free-Air Operating Temperature —40 85 °C
At/AV Input Edge Rate, Vjy = 0.8V-2.0V, Vo = 3.0V 0 10 ns/V
DC Electrical Characteristics
Symbol Parameter Conditions Vee Ta = —40°Cto +85°C Units
i\ Min Max
ViH HIGH Level Input Voltage 2.7-3.6 2.0 \
ViL LOW Level Input Voltage 27-36 0.8 Vv
VoH HIGH Level Output Voltage loq = —100 pA 2.7-3.6 Voo — 0.2 \
lon = —12mA 27 2.2 v
loy = —18 mA 3.0 2.4 A
loq = —24 mA 3.0 2.2 Vv
Voo LOW Level Output Voltage loL = 100 uA 2.7-3.6 0.2 \
loL = 12mA 2.7 0.4 v
loL = 16 mA 3.0 0.4 v
loL = 24 mA 3.0 0.55 v
I Input Leakage Current 0<V <55V 2.7-3.6 +5.0 pA
loFF Power-Off Leakage Current VjorVg = 5.5V 0 10 wA
Icc Quiescent Supply Current V| = Vggor GND 2.7-3.6 10 pA
3.6V < V|, Vo < 5.5V 27-36 +10 RA
Alce Increase in Igg per Input ViH = Vg —0.6V 2.7-386 500 MA
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NC7LCX02

AC Electrical Characteristics (rreiminary)

Ta = —40°C to +85°C
Symbol Parameter Vce = 3.3V £0.3V Voo = 27V Units
Min Max Min Max
teHL Propagation Delay Time 1.5 5.2 1.5 6.0 ne
tpLH 1.5 5.2 1.5 6.0
Capacitance
Symbol Parameter Conditions Typical Units
CiN Input Capacitance Vee = Open, V| = OV or Ve 7 pF
Cour Output Capacitance Voo = 3.3V, V| = OVor Ve 8 pF
Cpp Power Dissipation Capacitance Voe = 3.3V, V| = O0VorVge, F = 10 MHz 25 pF
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