Philips Semiconductors Product specification

Quad 2-input NAND gate 74LVCOOA
FEATURES DESCRIPTION
» 5V tolerant inputs for interfacing with 5 V logic The 74LVCOOA is a high-performance, low-power,

low-voltage, Si-gate CMOS device, superior to most

Wide supply voltage range from 1.2 to 3.6 V . +
advanced CMOS compatible TTL families.

CMOS low power consumption
Inputs can be driven from either 3.3 or 5 V devices. This
feature allows the use of these devices as translators in a
Inputs accept voltages up to 5.5 V mixed 3.3 and 5 V environment.

Complies with JEDEC standard no. 8-1A

Direct interface with TTL levels

Schmitt-trigger action at all inputs makes the circuit

ESD protection: tolerant for slower input rise and fall times.
HBM EIA/JESD22-A114-A exceeds 2000 V ] ) )
MM EIA/JESD22-A115-A exceeds 200 V. The 74LVCO0OA prOVIdeS the 2-|nput NAND function.

Specified from —40 to +85 °C and —40 to +125 °C.

QUICK REFERENCE DATA
GND =0 V; Tamp = 25 °C; t, = tr < 2.5 ns.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
tpHL/tPLH propagation delay nA, nB to nY CL=50pF; Vcc=3.3V 2.1 ns
C input capacitance 4.0 pF
Cep power dissipation capacitance per gate |Vcc=3.3V;notesland 2|15 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW).

Pp = Cpp X V2 x fi x N + Z(C x V2 x f,) where:
fi = input frequency in MHz;

fo = output frequency in MHz;

C. = output load capacitance in pF;

Ve = supply voltage in Volts;

N = total load switching outputs;

3(CL x V2 x fy) = sum of the outputs.

2. The condition is V, = GND to Vcc.

FUNCTION TABLE

See note 1.
INPUT OUTPUT
nA nB nY
L L H
L H H
H L H
H H L
Note

1. H=HIGH voltage level;

L = LOW voltage level.
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ORDERING INFORMATION
PACKAGE
TYPE NUMBER
TEMPERATURE RANGE PINS PACKAGE MATERIAL CODE
74LVCOOAD -40to +125 °C 14 SO14 plastic SOT108-1
74LVCO0OADB -40 to +125 °C 14 SSOP14 plastic SOT337-1
74LVCOOAPW -40 to +125 °C 14 TSSOP14 plastic SOT402-1
74LVCO0ABQ -40 to +125 °C 14 DHVQFN14 plastic SOT762-1
PINNING
PIN SYMBOL DESCRIPTION
1 1A data input
2 1B data input
3 1y data output
4 2A data input
5 2B data input
6 2Y data output
7 GND ground (0 V)
8 3Y data output
9 3A data input
10 3B data input
11 4Y data output
12 4A data input
13 4B data input
14 Vee supply voltage
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MNA211

Fig.5 Logic diagram (one gate).

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vee supply voltage for maximum speed performance |2.7 3.6 \%
for low-voltage applications 1.2 3.6 \%

\ input voltage 0 5.5 \%

Vo output voltage 0 Vee \

Tamb operating ambient temperature -40 +125 °C

tr, tf input rise and fall times Vec=12t02.7V 0 20 ns/V
Vec=27t03.6V 0 10 ns/V

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage -0.5 +6.5 \%
lik input diode current V<0 - -50 mA
\ input voltage note 1 -0.5 +6.5 \%
lok output diode current Vo >VccorVo<0 - +50 mA
Vo output voltage note 1 -0.5 Vec+05 |V
lo output source or sink current Vo =010 Ve - +50 mA
Ice, lenp Vcc or GND current - +100 mA
Tstg storage temperature —65 +150 °C
Piot power dissipation Tamb = —40 to +125 °C; note 2 - 500 mwW

Notes

1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. For SO14 packages: above 70 °C derate linearly with 8 mW/K.

For SSOP14 and TSSOP14 packages: above 60 °C derate linearly with 5.5 mW/K.

For DHVQFN14 packages: above 60 °C derate linearly with 4.5 mW/K.
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DC CHARACTERISTICS
At recommended operating conditions; voltages are referenced to GND (ground =0 V).
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP.D | MAX. | UNIT
OTHER Vee (V)
Tamp = —401to +85 °C
Vin HIGH-level input voltage 1.2 Vee - - \
27t03.6 2.0 - - \Y
Vi LOW-level input voltage 1.2 - - GND |V
27t03.6 |- - 0.8 \
VoH HIGH-level output voltage Vi=ViyorV,
lo =-100 pA 271t03.6 |Vcc—-0.2 |- - \
lo=-12 mA 2.7 Vee-05 |- - \Y
lo=-18 mA 3.0 Vee-0.6 |- - \
lo = —24 mA 3.0 Vee-0.8 |- - \Y
VoL LOW-level output voltage Vi=VigorV,
lo =100 pA 271036 |- - 0.2 \Y
lo =12 mA 2.7 - - 0.4 \
lo =24 mA 3.0 - - 0.55 \%
I input leakage current V| =5.5Vor GND 3.6 - +0.1 15 HA
lcc quiescent supply current Vi=VccorGND; Io=0 (3.6 - 0.1 10 MA
Alcc additional quiescent supply |V, =Vcc-0.6V;lpg=0 |2.7t03.6 |- 5 500 HA
current per input pin
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Quad 2-input NAND gate 74LVCOOA
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP.O | MAX. | UNIT
OTHER Vee (V)
Tamb = —40to +125 °C
VIH HIGH-level input voltage 1.2 Vce - - \%
2.7t03.6 (2.0 - - \%
Vi LOW-level input voltage 1.2 - - GND |V
27t03.6 |- - 0.8 \%
VoH HIGH-level output voltage Vi=VigorV,
lo = —100 pA 2.7t03.6 |Vec-0.3 |- - Y,
lo =-12 mA 2.7 Vce —0.65 | - - Vv
lo=-18 mA 3.0 Vee - 0.75 | - - v
lo =-24 mA 3.0 Vee -1 - - Vv
VoL LOW-level output voltage Vi=ViyorV,
lo =100 pA 2.7t03.6 |- - 0.3 \%
lo =12 mA 2.7 - - 0.6 V
lo =24 mA 3.0 - - 0.8 Y,
I input leakage current V|, =5.5Vor GND 3.6 - - +20 HA
lcc guiescent supply current Vi=Vccor GND; Io=0 (3.6 - - 40 A
Alcc additional quiescent supply |V, =Vec-0.6V;lpg=0 |2.7t03.6 |- - 5000 |pA
current per input pin

Note
1. All typical values are measured at Vcc = 3.3V and Tgmp = 25 °C.
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Quad 2-input NAND gate 74LVCOOA

AC CHARACTERISTICS
GND=0V;t,=tt<2.5ns.

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamp = —40to +85 °C
tpyL/tpLy | propagation delay seeFigs6and 7 Ve =1.2 - 12 - ns
nA, nB to nY Vee =27 1.0 2.4 5.1 ns
Vee=3.0t03.6 [1.0 2.1 4.3 ns
tsk(0) skew note 2 Vecc=3.0t03.6 |- - 1.0 ns
Tamp = —40to +125 °C
teHL/teL | propagation delay seeFigs6and 7 Ve =1.2 - - - ns
nA, nBto nY Vee =27 1.0 - 6.5 ns
Vce=3.0t03.6 [1.0 - 55 ns
tsk(0) skew note 2 Vcc=3.0t03.6 |- - 15 ns
Notes

1. Typical value is measured at Vcc = 3.3 V.

2. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed
by design.

AC WAVEFORMS

Vi
nA, nB input VM
GND
— |— tpHL — ~—tpLH
Vo —\
nY output Vm
VoL
B ——— — TLH

MNA218

Vm=1l5VatVec227V,
Vy =0.5Vec at Ve <2.7 V.
VoL and Voy are typical output voltage drop that occur with the output load.

Fig.6 The input nA, nB to output nY propagation delays.
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PACKAGE OUTLINES
S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
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DIMENSIONS (inch dimensions are derived from the original mm dimensions)

UNIT m’:X. AL | A2 | A3 | by c | D@ | EM | e He L Lp Q v w y | z®| @
mm | 175 | 070 | 125 | ©25 | o3 | 01s | ass | 38 | 2% | 58 | % | 04 | oe | 925|025 | 01| g3 |
renes | aoso | 3039 0057 con | 305230299 035 | 032 | o0 [ 32880 3022 3022 on [ o oo 22|

Note

1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

MS-012 = @

SOT108-1 076E06
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