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74VHCTO04A
Hex Inverter

Features

B High speed: tpp =4.7ns (Typ.) at Ty =25°C

B High noise immunity: V| =2.0V, V|_= 0.8V

B Power down protection is provided on all inputs and
outputs

B Low noise: Vg p = 1.0V (Max.)

B Low power dissipation: Icc = 2uA (Max.) @ Tp =25°C

B Pin and function compatible with 74HCTO04

December 2007

General Description

The VHCTO4A is an advanced high speed CMOS
Inverter fabricated with silicon gate CMOS technology. It
achieves the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low
power dissipation.

The internal circuit is composed of 3 stages including
buffer output, which provide high noise immunity and
stable output.

Protection circuits ensure that 0V to 7V can be applied to
the input pins without regard to the supply voltage and to
the output pins with Voc = OV. These circuits prevent
device destruction due to mismatched supply and input/
output voltages. This device can be used to interface 3V
to 5V systems and two supply systems such as battery
backup.

Ordering Information

Package
Order Number Number Package Description
74VHCTO04AM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150"
Narrow
74VHCTO04ASJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
74VHCTO4AMTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
4.4mm Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering number.

@AII packages are lead free per JEDEC: J-STD-020B standard.

©1997 Fairchild Semiconductor Corporation
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Logic Symbol
Ay = 1 ~— 0
Ay — S 0,
Ay —— ~— 0,
Ay —— ~— 0,
Ay — ~— 0,
Ay — ™— 0

Pin Description

Pin Names Description
A, Inputs
0, Outputs

Connection Diagram
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Rating
Vee Supply Voltage -0.5V to +7.0V
VN DC Input Voltage —0.5V to +7.0V
VouTt DC Output Voltage
Note 1 —0.5V to Ve + 0.5V
Note 2 -0.5Vto 7.0V
Ik Input Diode Current —20mA
lok Output Diode Current(®) +20mA
lout DC Output Current +25mA
lcc DC V¢ /GND Current +50mA
Tsta Storage Temperature —65°C to +150°C
T Lead Temperature (Soldering, 10 seconds) 260°C

Recommended Operating Conditions®

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to absolute maximum ratings.

Symbol Parameter Rating
Vee Supply Voltage 4.5V to +5.5V
VIN Input Voltage 0V to +5.5V
Vour Output Voltage
Note 2 0V to Ve
Note 3 0V to 5.5V
Topr Operating Temperature —40°C to +85°C
t,, tf Input Rise and Fall Time, Vg = 5.0V £0.5V Ons/V ~ 20ns/V
Notes:
1. HIGH or LOW state. IgyT absolute maximum rating must be observed.
2. Ve =0V.

3. Vout < GND, Vout > Ve (Outputs Active).
4. Unused inputs must be held HIGH or LOW. They may not float.

©1997 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics

T, =-40°C
Ty =25°C to +85°C
Symbol Parameter Vee (V) Conditions Min. | Typ. | Max. | Min. | Max. | Units
ViH HIGH Level Input 4.5 2.0 2.0 \Y
plage 55 2.0 2.0
VL LOW Level Input 4.5 0.8 0.8 \Y
\) 55 0.8 0.8
VoH HIGH Level Output 4.5 ViNn=ViH |lop=-50pA | 4.40 | 4.50 4.40 \Y
Voltage loy =—8mA | 3.94 3.80
VOL LOW Level OUtpUt 4.5 VIN = V|H |o|_ = 50|JA 0.0 0.1 0.1 \%
Voltage loL = 8mA 0.36 0.44
N Input Leakage 0-5.5 |V|y=5.5Vor GND +0.1 +1.0 MA
Current
lcc Quiescent Supply 5.5 Vin =Vec or GND 2.0 20.0 pA
Current
lcct | Maximum Igc/Input 5.5 VN = 3.4V, Other 1.35 1.50 | mA
Inputs =V or GND
IOFF Output Leakage 0.0 VOUT =5.5V 0.5 5.0 A
Current (Power
Down State)
Noise Characteristics
Tp =25°C
Symbol Parameter Conditions | V¢ (V) Typ. | Limit | Units
Vop® | Quiet Output Maximum Dynamic Vg, C_ = 50pF 5.0 0.8 1.0 Y%
Vo™ | Quiet Output Minimum Dynamic Vg, C_ = 50pF 5.0 -0.8 1.0 v
Viep® | Minimum HIGH Level Dynamic Input Voltage | C, = 50pF 5.0 2.0 %
Vip® | Maximum LOW Level Dynamic Input Voltage |C, = 50pF 5.0 0.8 %
Note:
5. Parameter guaranteed by design.
AC Electrical Characteristics
Tp =-40°C
Tp =25°C to +85°C
Symbol Parameter Vce (V) | Conditions | Min. | Typ. | Max. | Min. | Max. | Units
tenL, tpLy | Propagation Delay 5.0+£0.5 |C_ =15pF 4.7 6.7 1.0 7.5 ns
C_ =50pF 5.5 7.7 1.0 8.5
Cin Input Capacitance Vce =Open 4 10 10 pF
Cpp Power Dissipation (6) 17 pF
Capacitance
Note:
6. Cpp is defined as the value of the internal equivalent capacitance, which is calculated from the operating
current consumption without load. Average operating current can be obtained from the equation:
lcc (Opr.) =Cpp * Vee * fin + Icc / 6 (per gate)
©1997 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DETAIL A
SCALE 16 : 1

A. CONFORMS TO JEDEC MS-012,
VARIATION AB, ISSUE C

B. ALL DIMENSIONS ARE IN MILLIMETERS

C. DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS

D. LAND PATTERN STANDARD:
SOIC127P600X145-14M

E. CONFORMS TO ASME Y14.5M, 2009

D. DRAWING FILENAME: MKT-M14Arev14
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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