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Quad 2-Input AND Gate
74VHCTOSA

o TSSOP-14 WB
General Description CASE 948G

The VHCTO8A is an Advanced High Speed CMOS 2 Input AND
Gate fabricated with silicon gate CMOS technology. It achieves the
High-Speed operation similar to equivalent Bipolar Schottky TTL

MARKING DIAGRAM

while maintaining the CMOS low power dissipation. 14 AAAAAAA
The internal circuit is composed of 4 stages including buffer output, XXXX
. . . .. . XXXX
which provide high noise immunity and stable output. ALYWa
Protection circuits ensure that 0 V to 5.5 V can be applied to the O
input pins without regard to the supply voltage and to the output pins 1 THRAAHE
with Voo = 0 V. These circuits prevent device destruction due to
mismatched supply and input/output voltages. This device can be used XXXXXX= Specific Device Code
to interface 3 V to 5 V systems and two supply systems such as battery A = Assembly Location
backup. L = Wafer Lot
Y = Year
Features W = Work Week
® High Speed: tpp = 5.0 ns (typ.) at Ta = 25°C ) = Pb-Free Package
e High Noise Immunity: Vi =2.0V, Vi, = 0.8 V (Note: Microdot may be in either location)
® Power Down Protection is Provided on All Inputs and Outputs
® Low Noise: Vgrp = 0.8 V (max.) CONNECTION DIAGRAM
® [ ow Power Dissipation: Icc = 2 nA (max.) at T4 = 25°C T
® Pin and Function Compatible with 74HCTO08 Ag 1 4 Vee
® Pb-Free, Halogen Free/BFR Free and RoHS Compliant By —ZE 13 Ay
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Figure 1. Logic Symbol
ORDERING INFORMATION

See detailed ordering and shipping information on page 4
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MAXIMUM RATINGS

74VHCTO8A

Symbol Parameter Value Unit
Vee DC Supply Voltage -0.5t0 +6.5 \'%
VIN DC Input Voltage -0.5t0 +6.5 \%

Vout DC Output Voltage
Active Mode (High or Low State) -0.5to Vg + 0.5
Tristate Mode (Note 1) -0.5t0 +6.5
Power-Off Mode (Vgc =0V) -0.5t0 +6.5
IIN DC Input Current, per Pin +20 mA
lout DC Output Current, Per Pin +25 mA
lcc DC Supply Current, Vg and GND Pins 150 mA
Ik Input Clamp Current -20 mA
lok Output Clamp Current -20 mA
TstG Storage Temperature Range -65to +150 °C
T Lead Temperature, 1 mm from Case for 10 seconds 260 °C
Ty Junction Temperature Under Bias +150 °C
04a Thermal Resistance (Note 2) °C/W
SOIC-14 116
TSSOP-14 150
Pp Power Dissipation in Still at 25°C mwW
SOIC-14 1077
TSSOP-14 833
VEsp ESD Withstand Voltage (Note 3) \
Human Body Model > 2000
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. Applicable to devices with outputs that may be tri-stated.

2. Measured with minimum pad spacing on an FR4 board, using 76mm-by-114mm, 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.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 4.5 5.5 \Y
ViN DC Input Voltage (Note 4) 0 5.5 Vv

Vourt DC Output Voltage (Note 4) \
Active Mode (High or Low State) 0 Vee
Tristate Mode 0 5.5
Power-Off Mode (Vgc =0V) 0 5.5
Ta Operating Temperature -40 +85 °C
t, t Input Rise or Fall Rate Voc=45V1to55V 0 20 ns/V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied.

the Recommended Operating Ranges limits may affect device reliability.
4. Unused inputs must be held HIGH or LOW. They may not float.
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Extended exposure to stresses beyond
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DC ELECTRICAL CHARACTERISTICS

74VHCTO8A

Ta=25°C Ta = -40°C to +85°C
Symbol Parameter Vee (V) Conditions Min Typ Max Min Max Unit
ViH HIGH Level 45 2.0 - - 2.0 - v
Input Voltage 5.5 2.0 - - 2.0 -
Vi LOW Level 45 - - 0.8 - 0.8 v
Input Voltage 5.5 - - 0.8 - 0.8
VoH HIGH Level 45 ViN = ViH IoH = 50 nA 4.40 450 - 4.40 - v
Output Voltage orVic loy=—-8mA 3.94 - - 3.80 -
VoL LOW Level Output 45 VIN=VH loL =50 uA - 0.0 0.1 - 0.1 \%
Voltage or VL
loH = —8 MA - - 0.36 - 0.44
IIN Input Leakage 0-5.5 VN =5.5V or GND - - 0.1 - +1.0 uA
Current
lcc Quiescent Supply 55 VN = Vggo or GND - - 2.0 - 20.0 uA
Current
lccT Maximum Igc / Input 55 ViN = 3.4V, Other - - 1.35 - 1.50 mA
Inputs = Vg or GND
loFr Output Leakage 0.0 Voutr=55V - - 0.5 - 5.0 uA
Current (Power
Down State)
NOISE CHARACTERISTICS
Ta=25°C
Symbol Parameter Vee (V) Conditions Typ Limits Unit
VoLp Quiet Output Maximum Dynamic Vg (Note 5) 5.0 CL=50pF 0.4 0.8 \%
VoLv Quiet Output Minimum Dynamic Vg (Note 5) 5.0 CL=50pF -0.4 -0.8 \%
ViHD Minimum HIGH Level Dynamic Input Voltage (Note 5) 5.0 CL=50pF - 2.0 \%
ViLp Maximum LOW Level Dynamic Input Voltage (Note 5) 5.0 CL=50pF - 0.8 \Y
5. Parameter guaranteed by design.
AC ELECTRICAL CHARACTERISTICS
Tp = 25°C Ta = -40°C to +85°C
Symbol Parameter Vee (V) Conditions Min Typ Max Min Max Unit
tpLH, tpHL | Propagation Delay 5.0+05 | C_.=15pF - 5.0 6.9 1.0 8.0 ns
CL =50 pF - 5.5 7.9 1.0 9.0
CiN Input Capacitance - Vcc = Open - 4 10 - 10 pF
Cpp Power Dissipation - (Note 6) - 18 - - - pF
Capacitance

Average operating current can be obtained by the equation:
Icc (opr.) = Cpp x Vg X fin + Icc / 4 (per gate).
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Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
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74VHCTO8A

ORDERING INFORMATION

Device Order Number Top Marking Package Packing Method
74VHCTO8BAMTCX VHCT TSSOP-14 WB 2,500 / Tape & Reel
08A (Pb-Free, Halide 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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onsemi A CAGE DIMENSIONS

TSSOP-14 5.00x4.40x0.95, 0.65P

CASE 948G
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DETAIL A’
SCALE 3:1 —
NOTES: i 3 ~—+-
1. DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M, —/ -
2018. 14X 0.65 I
2. CONTROLLING DIMENSION: MILLIMETER. 0.36 14X .
3. DIMENSION D DOES NOT INCLIDE MOLD FLASH, : PITCH
PROTRUSIONS OR GATE BURRS. MOLD FLASH OR GATE 1.26
BURRS SHALL NOT EXCEED 0.15 PER SIDE. RECOMMENDED MOUNTING FOOTPRINT
4. DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR *For additional information on our
PROTRUSION. INTERLEAD FLASH OR PROTRUSION SHALL Pb—Free strqtegy and 3o|dering details,
NOT EXCEED 0.25 PER SIDE. please download the onsemi Soldering
5. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. and Mounting Techniques Reference
ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 TOTAL IN Manual, SOLDERRM /D.
EXCESS OF THE b DIMENSION AT MAXIMUM MATERIAL
CONDITION. GENERIC

6. TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY. MARKING DIAGRAM*

A = Assembly Location 14 AAAAOAA

*This information is generic. Please refer to L = Wafer Lot i%

device data sheet for actual part marking. Y = Year

Pb-Free indicator, “G” or microdot “=”, may w = Work Week ALYW

or may not be present. Some products may " = Pb-Free Package O =

not follow the Generic Marking. (Note: Microdot may be in either location) 1 H H H H H H H

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER:| 98ASH70246A Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
DESCRIPTION:| TSSOP-14 5.00x4.40x0.95, 0.65P PAGE 1 OF 1
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