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Hex Inverter with Schmitt Trigger Input

Features

B | reduced by 50%
W Outputs source/sink 24mA

B 74ACT14 has TTL-compatible inputs

February 2011

General Description

The 74AC14 and 74ACT14 contain six inverter gates
each with a Schmitt trigger input. They are capable of
transforming slowly changing input signals into sharply
defined, jitter-free output signals. In addition, they have a
greater noise margin than conventional inverters.

The 74AC14 and 74ACT14 have hysteresis between the
positive-going and negative-going input thresholds (typi-
cally 1.0V) which is determined internally by transistor
ratios and is essentially insensitive to temperature and
supply voltage variations.

Ordering Information

Order Package
Number Number Package Description
74AC14SC M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
74AC14SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
74AC14MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74ACT14SC M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
74ACT14MTC 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.
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only.

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.

Symbol Parameter Rating
Vee Supply Voltage -0.5Vto +7.0V
Ik DC Input Diode Current

V,=-0.5V —20mA

V|=Vec +15 +20mA

V| DC Input Voltage —0.5Vto Ve + 1.5V
lok DC Output Diode Current

Vo =-0.5V —20mA

Vg =Vcc + 0.5V +20mA

Vo DC Output Voltage —0.5V to Ve + 0.5V

lo DC Output Source or Sink Current +50mA

Icc or lgnp | DC Ve or Ground Current per Output Pin +50mA

Tste Storage Temperature —65°C to +150°C

T; Junction Temperature 140°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
AC 2.0V to 6.0V
ACT 4.5V to 5.5V
V, Input Voltage 0V to Ve
Vo Output Voltage 0V to Ve
Ta Operating Temperature —40°C to +85°C
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DC Electrical Characteristics for AC

1. All outputs loaded; thresholds on input associated with output under test.
2. Maximum test duration 2.0ms, one output loaded at a time.
3. Iy and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V¢c.

Ty =-40°C
Vee Ty =+25°C to +85°C
Symbol Parameter V) Conditions Typ | Guaranteed Limits | Units
VoH Minimum HIGH Level 3.0 |loyt=-50pA 2.99 2.9 2.9 \Y,
Output Voltage 45 4.49 4.4 4.4
5.5 5.49 54 54
3.0 |loy=12mA 2.56 2.46
45 |lgy=24mA 3.86 3.76
55 |loy=24mAW 4.86 4.76
VoL Maximum LOW Level 3.0 |loyT=50uA 0.002 | 0.1 0.1 \Y
Outputpliage 45 0.001 | 01 0.1
55 0.001 0.1 0.1
3.0 |lo =12mA 0.36 0.44
45 |lg =24mA 0.36 0.44
55 |l =24mAW 0.36 0.44
In® | Maximum Input Leakage | 5.5 |V,=Vge, GND +0.1 +1.0 HA
Current
Vir Maximum Positive 3.0 |Tp=Worst Case 2.2 2.2 \Y,
Threshold 45 3.2 3.2
5.5 3.9 3.9
Vi Minimum Negative 3.0 |Tp=Worst Case 0.5 0.5 \Y,
Threshold 45 0.9 09
55 11 11
VHmax) | Maximum Hysteresis 3.0 |Tp=Worst Case 1.2 1.2 \Y
4.5 1.4 1.4
5.5 1.6 1.6
Viyminy | Minimum Hysteresis 3.0 |Ta=Worst Case 0.3 0.3 \Y,
45 0.4 0.4
55 0.5 0.5
loLp Minimum Dynamic 55 |Vgp=1.65V Max. 75 mA
lonp | Output Current® 55 | Voup = 3.85V Min. -75 mA
Icc® | Maximum Quiescent 5.5 |V)y=Vccor GND 2.0 20.0 A
Supply Current
Notes:
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DC Electrical Characteristics for ACT

4. All outputs loaded; thresholds on input associated with output under test.
5. Maximum test duration 2.0ms, one output loaded at a time.

Vee Tp=+25°C | Tp=-40°Cto +85°C
Symbol Parameter V) Conditions Typ. Guaranteed Limits Units
ViH Minimum HIGH Level 45 |Vour=0.1Vor 1.5 2.0 2.0 \Y,
Input Voltage 55 |Ycc—0.1V 15 20 20
\in Maximum LOW Level 45 |Vour=0.1V or 15 0.8 0.8 \Y,
Input Voltage 55 |Vcc—0.1V 15 0.8 0.8
Vo Minimum HIGH Level 45 |lgyt =-50pA 449 | 434 4.4 \
Output Voltage 5.5 549 | 5.4 5.4
45 |Viy=VorVy, 3.86 3.76
lon = —24mA
55 |Vin=VLorVy, 4.86 4.76
loy = —24mA®)
VoL Maximum LOW Level 4.5 |loyt =50pA 0.001 | 0.1 0.1 \Y
OLIYE HEliFEE 5.5 0.001 | 0.1 0.1
45 |Viy=Vor Vi, 0.36 0.44
loL = 24mA
55 |Vin=VLorV, 0.36 0.44
loL = 24mA®)
N Maximum Input 55 |V,=Vcc, GND +0.1 +1.0 HA
Leakage Current
Vhmax) | Maximum Hysteresis 4.5 |Ta=Worst Case 1.4 1.4 \Y
5.5 1.6 1.6
Vyminy | Minimum Hysteresis 4.5 |Ta=Worst Case 0.4 0.4 Vv
5.5 0.5 0.5
Vit Maximum Positive 4.5 |Tp=Worst Case 2.0 2.0 \Y
Threshold 55 20 20
Vi Minimum Negative 4.5 |Ta=Worst Case 0.8 0.8 \Y
Threshold 55 0.8 0.8
leeT Maximum Icc/Input 55 |V|=Vgc-21V 0.6 15 mA
loLp Minimum Dynamic 55 |Vgp =1.65V Max. 75 mA
logp | Qutput Current® 55 |Voup = 3.85V Min. -75 mA
lcc Maximum Quiescent 55 |V|y=Vccor GND 2.0 20.0 HA
Supply Current
Notes:
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AC Electrical Characteristics for AC

Ty =+25°C, Ty =—40°C to +85°C,
C, =50pF C, =50pF
Symbol Parameter Vee V® | Min. | Typ. | Max. |  Min. Max. Units
tpLH Propagation Delay 33 15 9.5 135 1.5 15.0 ns
5.0 15 7.0 10.0 1.5 11.0
tPHL Propagation Delay 3% 15 7.5 115 15 13.0 ns
5.0 15 6.0 8.5 15 9.5
Note:
6. Voltage range 3.3 is 3.3V £ 0.3V. Voltage range 5.0 is 5.0V = 0.5V.
AC Electrical Characteristics for ACT
Tp =+25°C, Tp =-40°C to +85°C,
C_ =50pF C_ =50pF
Symbol Parameter Vee (V)(7) Min. | Typ. | Max. Min. Max. Units
tpLH Propagation Delay 5.0 3.0 8.0 10.0 3.0 11.0 ns
tpHL Propagation Delay 5.0 3.0 8.0 10.0 3.0 11.0 ns
Note:
7. Voltage Range 5.0 is 5.0V £ 0.5V.
Capacitance
Symbol Parameter Conditions Typ Units
CiN Input Capacitance Vee = OPEN 4.5 pF
Cpp Power Dissipation Capacitance Vee =5.0V
AC 25.0 pF
ACT 80
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Physical Dimensions
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Figure 1. 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

http://www.fairchildsemi.com/packagina/

/
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE 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) LANDPATTERN STANDARD:
SOIC127P600X145-14M

E) DRAWING CONFORMS TO ASME Y14.5M-1994

F) DRAWING FILE NAME: M14AREV13

E
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Physical Dimensions (Continued)
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A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,
ESTABLISHED IN DECEMBER, 1998.

B. DIMENSIONS ARE IN MILLIMETERS.
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specifically the warranty therein, which covers Fairchild products.
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Figure 2. 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner

without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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Physical Dimensions (Continued)
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A. CONFORMS TO JEDEC REGISTRATION MO-153,

B. DIMENSIONS ARE IN MILLIMETERS
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
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D. DIMENSIONING AND TOLERANCES PER ANSI

E. LANDPATTERN STANDARD: SOP65P640X110-14M
F. DRAWING FILE NAME: MTC14REV6

Figure 3. 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions,
specifically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
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SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor andior its global subsidianes, and is not
intended to be an exhaustve list of all such tradermarks.

AccuPower™ F-FFS™ Pawer-SPum™ The Power Franchise®

Auto-SPp™ FRFET® PawerTrench® The Right Technology for ¥ our Success™

AS-CAPTHE Global Power Re source™ FowerxS™ tha

Build it Mow™™ Green FPS™ Programmable Active Droop™ phng”

CarePLUST™ Green FP3™ e-Serigs™ QFE TinyBoost™

CorePCWERTH Grraxm™ Qs TimyBuck™

CROSSWOLT™ GTOm™ Cviet Series™ TinyCalcm

CTL™ IntellibAx™ RapidConfigurs™ TinyLogic®

Current Transfer Logic™ ISOPLANAR™ ok TINYOPTO™

DEUXFEED tegaBuck™ Sz 1d 1AW at 3 time ™ TirrP owier™

Dual Coo™ MICROCOUPLER™ Sgnaigem o P

EcoSPARK® MicroFET™ Srmarth s Tirryire™

EfﬂmethM axm MicraPak™ SMART START™ TriFault Detect™

ESB%T MicraPak2™ SPM® TRUECURRENT®
M\IIgrDmveT:l STEALTH™ uSerDes™

Sparer

Fairchild Serniconductor® W Saerm Supersarm™- 2iDes

FACT Guiet Series™ e Ee SURERIOILE Ui

FACT® CptaHT™ SupersCT™-g Uitra FRFET™

FAET® OPTOLOGIC™ | Supremos® UniFET™

FastvCore™ OPT%PLANAR SyncRET™ WK™

FETBench™ Sync-Lock™ Vi suial M

- SYSTEM Th
Flashwriter FOP 5Pp™ GENERAL™" s
FRS™

" Trademarks of Syster General Corporation, used under license by Fairchild Semiconductar.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TG MAKE CHANGES WTHCUT FURTHER NOTICE T ANY PRCODUCTSHEREIN TO IMPRCOVE
FELIABILITY, FUNCTICN, OF DESIGMN. FAIRCHILD DOES NOT ASSUME ANY UABILTY ARISING CUT OF THE AFPLICATICN GR UISE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEIMTHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATICNS DO MNOT EXPAND THE TERMS OF FAIRCHILD'S WORLDYWDE TERM S AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PROCDUCTS

LIFE SUPPORT POLICY

FARCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM UFE SUPPCRT DEVICES OR SY STEMS WTHOUT THE
EXPRESS WRITTEN APPROWVAL OF FAIRCHILD SEMICCHDUCTOR CORPORATICN

Az used herein:

1. Life support devices or 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 with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the user.

2. A critical compaonent in any component of a life suppart, device, or
systermn whose failure to perform can be reasonably expected to
cause the failure of the life support device or systemn, or to affectits
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Ant-Counterfetting Palicy. Fairchild's Ant-Counterfeiting Policy is also stated on our extemal webste,
wariy fairchildsemi.com, under Sales Support.

Counterfeiting of semiconductor partsis a growing problemin the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Custormers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers fromthe
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributorswho are listed by country on our weh page cited above . Products customers buy either from Fairchild directty or from Authorized Fairchild Distributors
are genuine parts, have full traceahility, meet Fairchild's guality standards for handling and storage and provide access to Fairchild's full range of up-to-date
technical and product information. Fairchild and our Authorized Distributors will stand behind all warranties and wwill appropriately address any warranty issuesthat
may arise. Fairchild will not provide any warranty caverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to carrbat this
global problem and encourage our customers ta do their part in stopping this practice by buying direct or from authorized distributars.

PRODUCT STATUS DEFINITIONS

Definition of Terms
Datasheet |dentification

Definition
Datasheet contains the design specifications for product development. Specifications may change
in any mannerwithout notice.
Datasheet contains preliminary data; supplementary data will be published at a later date . Fairchild
Semiconductor reservesthe right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design
Datasheet contains specifications on a product that is discontinued by Fairchild Sermiconductor.
The datasheet is for reference information onlky.

Product Status

Formative /
In Design

Advance Information

Preliminary First Production

Mo [dentification Needed Full Production

Ohsolete MNat In Froduction

Rev. 153
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