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Triple 3-input NAND Gate

Features PIN CONFIGURATIONS (top view)
e Wide supply voltage range from 1.2 Vto 3.6V

e CMOS low power dissipation
e Inputs accept voltages up to 5.5 V 1A [1] 14] Vee
e Direct interface with TTL levels 1B [2] 13] 1C
e Latch-up performance exceeds 250 mA 2A E E 1Y
e Packaging: TSSOP-14
28 [4 [11] 3C
2C [5] [10] 38
L 2v [6 | (9] 3A
Applications GND [7] BE
e S-Rlatch
e Alarm detection circuit
e Tampering detection circuit
Pering LOGIC SYMBOL
T 1 1A
General Description ] T_Doﬂ 15
The ?4VHC1O provides tr_1ree 3-|nput_ NAND 13 1c
functions.Inputs can be driven from either 3.3 -
V or 5 V devices. This feature allows the use of 3—%_
these devices as translators in mixed 3.3 V 4 | 28 }&i
and 5 V applications. 5 2C |
9 3A
10 | 384 )3 3vy| 8
PIN DESCRIPTION 11 | 3C[
PIN NO. | PIN NAME DESCRIPTION PIN NO. | PIN NAME DESCRIPTION
1 1A Data input 8 3Y Data output
2 1B Data input 9 3A Data input
3 2A Data input 10 3B Data input
4 2B Data input 11 3C Data input
5 2C Data input 12 1Y Data output
6 2Y Data output 13 1C Data input
7 GND ground (0 V) 14 Vce supply voltage
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Triple 3-input NAND Gate

Functional diagram
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B :
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Function table
Input Output
nA nB nC nY
L X X H
X L X H
X X L H
H H H L

Note: H=HIGH voltage level; L=LOW voltage level; X=don't care.
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ABSOLUTE MAXIMUM RATINGS

(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min Max Unit
Supply voltage Vee -0.5 +6.5 V
Input clamping current ik V<OV -50 - mA
Output clamping current lok Vo<0V or Vo>Vee - +20 mA
Output current lo -0.5V<Vo<Vcc+0.5V 9 +50 mA
Supply current lcc - 100 mA
Ground current lnp -100 — mA
Total power dissipation Piot - 500 mwW
Storage temperature Tstg -65 +150 °C
Soldering temperature T 260 °C

Recommended operating conditions

Parameter Symbol Conditions Min Typ Max Unit

1.65 -- 3.6 Vv

Supply voltage Vee

functiona 1.2 - - \V

Input voltage Vi 0 - 5.5 \
Vee=1.65V - - 20 ns/\V

Input transition rise
P AMAV | Vee=2.7V ~ - 15 ns/V
and fall rate

Vcce=3.6V - - 10 ns/\V

Ambient temperature Tamb -40 - +125 C
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T4VHC10FT-TP
Triple 3-input NAND Gate

Statlc CharaCte I'IStICS At recommended operating conditions. Voltages are referenced to GND (ground = 0 V)
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-40°Cto +85°C -40°Cto+125°C
Symbol| Parameter Conditions Unit
Min Typ Max Min Max
Vee=1.2V 1.08 -- - 1.08 - V
vV HIGH-level |Vcc =1.65V t01.95V 0.65xVce| - - 0.65 x Vcc - Y}
IH
input voltage|Vec =2.3Vto 2.7V 1.7 -- -- 1.7 = \Y
Vec=2.7Vt03.6V 2.0 7 -- 2.0 - \
Vec=1.2V -- -- 0.12 -- 0.12 \
LOW—IeveI Vee=1.65V1t01.95V -- -~ | 0.35x Vee -- 035xVee| V
VL input
Vec=2.3Vto2.7V b= == 0.7 -- 0.7 V
voltage
Vee=27Vto3.6V - - 0.8 - 0.8 V
lo=-100 pAVec = 1.65V103.6V| Vec -02 | -- - Vee - 0.3 -- vV
HIGH-I
Y€ lo=-4 mA: Vo = 1.65V 12 | - - 1.05 - v
| output
Vou voltage lo=-8mMA;Vec =23V 1.8 - - 1.65 - \Y
V=V [0=-12MA Vec=27V | 22 - - 2.05 - Vv
or Vi) lo=-18 mA; Vec = 3.0V 2.4 - - 2.25 -- vV
lo=-24 mA; Vcc=3.0V 2.2 -- -- 2.0 -- \
LOW-leve| |lo=100 pAVec=1.65Vt036V - - 0.2 - 0.3 V
output lo =4 mA; Vec =165V - - 0.45 - 0.65 \Y
VoL voltage [lo=8 mA;Vcc =23V - - 0.6 - 0.8 \Y
M=V llg=12mA;Vcc =27V -- - 0.4 - 0.6 Y
OrVi) o =24 mA; Voc = 3.0 V - ~ | 055 - 08 | V
inputleakage  Mcc = 3.6 V; Vi = 5.5 V or
I current GND +0.1 5 +20 MA
supply |Vecc = 3.6 V; VI = Ve or
| - 1 1 - 4 A
| current |GND;lo=0A 0 0 0 |
additional  |per input pin;
Alcc supply Vec=2.7Vt03.6V; -- 5 500 == 5000 HA
current Vi=Vec-06V;Io=0A
in
C ca Zz:ta Vee =0 VIo 36V, - 4.0 - - - F
' P Vi = GND to Vee ' P
nce
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Dynamic characteristics
Voltages are referenced to GND (ground = 0 V)

-40 °C to +85 °C -40 °C to +125 °C
Symbol Parameter |Conditions Unit
Min Typ Max Min Max
nA, nB, nC to nY; see
Vec =12V - 13 - -- - ns
propagation Mcc=1.65Vto1.95V 0.5 4.5 11.2 0.5 12.9 ns
tpd
delay Vec=2.3Vt02.7V 1.0 2.7 6.3 1.0 7.4 ns
Vee =27V 1.5 2.8 6.7 1.5 7.8 ns
Vecc=3.0Vto3.6V 1.5 24 5.7 1.5 6.6 ns
power per gate; Vi= GND to Vce
dissipation ~ Mcc=1.65V1t01.95V - 2.9 - - - pF
CpD
capacitanc  NMgc=23Vt0o27V - 6.0 - - - pF
€ Vcc=3.0Vto 3.6V ~ 8.8 ~ - - pF

1, Typical values are measured at Tamp =25 °Cand Vec=1.2V, 1.8V, 2.5V, 2.7 V,and 3.3 V respectively.
2, tpa is the same as tpn and tehi.

3, Crpis used to determine the dynamic power
dissipation (Ppin yW). Po = Cpp % Ve 2x fix N+
Z(CL x Vce 2 x fo) where:

fi = input frequency in MHz; f, = output

frequency in MHz C. = output load capacitance

in pF

Ve = supply voltage in Volts

N = number of inputs

switching

Z(CL x Vcc 2 % fo) = sum of the outputs
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Triple 3-input NAND Gate

Waveforms and test circuit

v ' tw
790 %
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ov
— 1 L— t
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ov—12%7 t
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Test data is given in Definitions for test circuit:
R = Load resistance.

C = Load capacitance including jig and probe
capacitance.

Rt = Termination resistance should be equal to
output impedance Z, of the pulse generator.
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Vi
nA, nB, nC input Vm
GND
—- ~— tPHL - ~—1pLH
VoH
nY output VM
VoL

Vy=15VatVec22.7V
Vm=05%xVecatVee <27 V.

VoL and Vy are typical output voltage levels that
oL AN Y o A rPina Sutht 1oad

Input (nA, nB and nC) to output (nY)

Test circuit for measuring switching times propagation delays

Test data

Input Load
Supply voltage

Vi tr, ts C. RL
1.2V Vee <2ns 30 pF 1kQ
165Vt0o1.95V Vce =2ns 30 pF 1kQ
23Vto27V Vee <2ns 30 pF 500 Q
27V 27V £25ns 50 pF 500 Q
30Vto36V 27V 25ns 50 pF 500 Q
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Package informantion

TSSOP-14

T4VHCA10FT-TP
Triple 3-input NAND Gate
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Dimensions (mm)

Symbol Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 | 0.75
L1 1.00
0 0° | 8°
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