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74VHC14
Hex Schmitt Inverter

General Description

The VHC14 is an advanced high speed CMOS Hex
Schmitt Inverter fabricated with silicon gate CMOS technol-
ogy. It achieves the high speed operation similar to equiva-
lent Bipolar Schottky TTL while maintaining the CMOS low
power dissipation. Pin configuration and function are the
same as the VHCO04 but the inputs have hysteresis
between the positive-going and negative-going input
thresholds, which are capable of transforming slowly
changing input signals into sharply defined, jitter-free out-
put signals, thus providing greater noise margin than con-
ventional inverters.

An input protection circuit ensures that 0V to 7V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and two supply systems such as battery back up. This cir-
cuit prevents device destruction due to mismatched supply
and input voltages.

Features

M High Speed: tpp = 5.5 ns (typ) at Voc = 5V

W Low power dissipation: Ioc = 2 pA (Max) at Ty = 25°C
B High noise immunity: Vi = VL = 28% Vg (Min)

B Power down protection is provided on all inputs

W Low noise: Vg p = 0.8V (Max)

M Pin and function compatible with 74HC14

Ordering Code:

Package i

Order Number Number Package Description
74VHC14M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
(Note 1)
74VHC14MX_NL M14A Pb-Free 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150"
(Note 2) Narrow
74VHC14SJ M14D Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
(Note 1)
74VHC14MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
(Note 1)
74VHC14MTC_NL MTC14 Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
(Note 3) 4.4mm Wide
74VHC14MTCX_NL MTC14 Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
(Note 2) 4.4mm Wide
74VHC14N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
(Obsolete)

Pb-Free package per JEDEC J-STD-020B.

Note 1: Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Note 2: “_NL" indicates Pb-Free product (per JEDEC J-STD-020B). Device is available in Tape and Reel only.

Note 3: “_NL” indicates Pb-Free product (per JEDEC J-STD-020B).
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Absolute Maximum Ratingsnote 4)

Supply Voltage (V)
DC Input Voltage (V|n)

-0.5V to +7.0V
-0.5V to +7.0V

Recommended Operating
Conditions (Note 5)

Supply Voltage (V¢c) +2.0V to +5.5V

DC Output Voltage (Vour) -0.5Vto Ve + 0.5V Input Voltage (Vy) 0V to +5.5V
Input Diode Current (I\k) —20 mA Output Voltage (Vour) 0V to Ve
Output Diode Current (Iok) +20 mA Operating Temperature (Topgr) -40°C to +85°C
DC Output Current (IoyT) +25 mA  Note 4: Absolute maximum ratings are values beyond which the device
may be damaged or have its useful life impaired. The data book specifica-
DC V¢ c/GND Current (Icc) +50 MA  ions should be met, without exception, to ensure that the system design is
Storage Temperature (T, ) —65°C to +150°C  reliable over its power supply, temperature, and output/input loading vari-
9 p STG e ' ’ b
ables. Fairchild does not recommend operation outside databook specifica-
Lead Temperature (T ) tions.
Soldering (10 seconds) 260°C  Note 5: Unused inputs must be held HIGH or LOW. They may not float.
DC Electrical Characteristics
Ta=25°C Ta =-40°C to +85°C
Symbol Parameter Vece Units Conditions
Min Typ Max Min Max
Vp Positive Threshold Voltage 3.0 2.20 2.20
4.5 3.15 3.15 \Y
55 3.85 3.85
VN Negative Threshold Voltage 3.0 0.90 0.90
4.5 1.35 1.35 \Y
55 1.65 1.65
Vy Hysteresis Voltage 3.0 0.30 1.20 0.30 1.20
4.5 0.40 1.40 0.40 1.40 \Y
55 0.50 1.60 0.50 1.60
Vou HIGH Level Output Voltage 2.0 1.9 2.0 1.9 Vin =V
3.0 29 3.0 29 \Y loy =-50 pA
45 44 45 4.4
3.0 2.58 2.48 v loy=—4mA
4.5 3.94 3.80 lon=-8 mA
VoL LOW Level Output Voltage 2.0 0.0 0.1 0.1 ViN=VH
3.0 0.0 0.1 0.1 \Y loL =50 pA
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL =4 mA
4.5 0.36 0.44 loL =8 mA
N Input Leakage Current 0-5.5 +0.1 +1.0 uA V)N =5.5V or GND
lcc Quiescent Supply Current 55 2.0 20.0 pA [V =Vccor GND
Noise Characteristics
Ta=25°C
Symbol Parameter Vee Units Conditions
Typ Limits
Vorp Quiet Output Maximum Dynamic Vg 5.0 0.4 0.8 v C_=50pF
(Note 6)
VoLv Quiet Output Minimum Dynamic Vg 5.0 _04 0.8 v C_ =50pF
(Note 6)
Viup Minimum HIGH Level Dynamic Input Voltage 5.0 35 v C_ =50pF
(Note 6) : :
Vio Maximum LOW Level Dynamic Input Voltage C_=50pF
5.0 1.5 \Y
(Note 6)

Note 6: Parameter guaranteed by design.
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AC Electrical Characteristics

Ta=25°C Tp =—40°C to +85°C
Symbol Parameter Vee Units Conditions
Min Typ Max Min Max
tpLH Propagation Delay 3.3+£0.3 8.3 12.8 1.0 15.0 ns C =15pF
tHL Time 10.8 16.3 1.0 18.5 C_=50pF
50+05 5.5 8.6 1.0 10.0 ns |C_=15pF
7.0 10.6 1.0 12.0 C_=50pF
Cin Input Capacitance 4 10 10 pF Vce = Open
Cpp Power Dissipation Capacitance 21 pF | (Note 7)

lec (Opr) = Cpp * Ve * fin + lcc/6 (per Gate)

Note 7: 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 by the equation:
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Physical Dimensions
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DETAIL A

SCALE: 20:1

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Package Number M14A
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Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
Package Number M14D
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TRADEMARKS

The following includes registered and unregistered rademarks and senvice marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is not
intended to be an exhaustive list of all such radermarks.

AccuPawer™ F-PF5m Power-SRkm The Pawer Franchise®

ALto-SPM™ FRFET® PowerTrench® The Right Technology for Your Success™

A CAPTH Global Power Resource™ Powerssm™ he

Build it Now™ Green FPS™ Programmable Active Droop™ phnm“

CorePLLUS™ Green FPS™ e-Serigs™ OFET® TinyBoost™

CorePCWER™ Brrgxm Qasm™ TinyBuck™

CROGSYOLT™ BTO™ Cluiet Serig=m™ TinyCalc™

CTLm Iritell i AT RapidConfigure™ TimyLagic®

Current Tran@s‘fer Logic™ |SOPLANAR™ ﬁ:)”‘ TINYOPTO™

e S e S o T

EcoSPARK® MicroFET™ sﬂ!iM;iﬁn Tinz\/\ﬁrem

EfficientMa™ MicroPakm " TriFaul Detect™

ESBC™ MicroPakzm™ SMA?T S BRT "

o SPM TRUECURRENT™

MMIErDﬂv&"T':'JI STEALTH™ uSeres™

Fairchild® mgggﬂr‘gj‘w SuperFET®

Fairchild Sermicanductor® yy—— SuperSOT™3 iDes

FACT Cuiet Serigs™ OptaHiT™ SuperS0T™8 UHC!

FAC SPTOLOGIC® SuperSOTTgLB Ultra FRFET™

FasT® e L ArE SupreMOS UniFET™

FastvCore™ ® SyncFET™ VCX

FETBench™ Syne-Lock™ Visualhaxm™

Flashiriter™ FOP SEM™ SENERAL s

FPs™

* Trademarks of Systemn General Corparation, used under license by Fairchild Semiconductor

DISCLAIMER

FAIRCHILD SEMICCNDUCT OR RESERVES THE RIGHT TO MAKE CHANGESWITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONYVEY ANY LICENSE UNDER TS PATEMT RIGHTS, MOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DONCT EXPAND THE TERMS OF FAIRCHILD'S WORLDWDE TERMS AND CCNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPRCVAL OF FAIRCHILD SEMICONDUCTCOR CORPORATICN

As uzed herein

1. Life support devices ar systems are devices or systems which, (a) are
intended for surgical implant into the body or (b} support or sustain life,
and (c) whose failure to perform when properly used in accordance

2. A chitical component in any component of a life support, device, ar
systemn whose failure to perform can be reasonably expected to
cause the failure of the life suppart device ar system, ar to affect its

wiith instructions far use provided in the labeling, can be reasonably
expected to result in a significant injury of the user

safety or effectiveness

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Antr-Counterfeiing Policy. Fairchild's Ant-Counterfeiting Policy is also stated on our extemal website, www fairchild semi.com,
under Sales Support

Courterfeiing of sermiconductor pants is a groving problerm in the industy. Al manufacturers of semiconductor products are experiendng counterfeiting of their parts
Custormers who inadvertenty purchase counterfelt parts experence many problems such as loss of brand reputation, substandard perforrmance, failed applications,
and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfett parts. Fairchild strongly encawrages customers to purchase Fairchild parts either directly from F airchild or fram Authanzed Fairchild Distributors whao are
listed by country on ourweb page dted above. Products custamers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceahilty, meet Fairchild's quality standards for handiing and storage and provide accessta Fairchild's full range of up-to-date technical and product informiation.
Fairchild and our Authorized Distributars will stand behind all warranties and will appropnately address any warranty issues that may anse. Fairchild will nat prowvide
any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problem and encourage our
custarmers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms
Datasheet Identification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductar reserves the right to make changes at any time without natice to improve design
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time withaut notice to improve the design

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only
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