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FAN156
Low Voltage Comparator

Features Description

= Low Supply Current: Ipp 6 pA (Typical) Thg FAN156 is a low-power single comparator that
) ) typically consumes less than 10 yA of supply current. It

" Single Power Supply Operation is guaranteed to operate at a low voltage of 1.6 V and is

= Wide Common-Mode Input Voltage Range fuIIy.operationaI up to 5.5V, making it convenient for
use in 1.8, 3.0 V, and 5.0 V systems.

" Push-Pull Output Circuit
The FAN156 has a complementary push-pull P- and N-

" LowInput Bias Current channel output stage capable of driving a rail-to-rail
" |nternal Hysteresis output swing with a load ranging up to 5.0 mA.
®  Packaged in MicroPak™ 6 Voo
Applications
®  Mobile Phones 4
. IN(-) - 1
®  Alarm and Security Systems 3 —t—  Qut
. , IN(+) *
®  Personal Digital Assistants
Vss

Figure 1. Functional Diagram

Ordering Information

Top Operating Packing
Part Numiegy Mark Temperature Range P Method
. . 5000 Units on
= ® = ™
FAN156L6X CN 40 to 85°C 6-Lead, MicroPak™ 1 x 1.45 mm Wide Tape and Reel
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Pin Definitions

Pin Configuration
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Figure 2. Pin Configuration (Top-Through View)
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Pin# | Name Description
1 ouT Comparator Output
2 Vss Negative Supply Voltage
3 IN+ Non-Inverting Input
4 IN- Inverting Input
5 NC No Connect
6 Vb Positive Supply Voltage

Function Table

Inputs Outputs
IN(-) > IN(+) Output LOW
IN(+) > IN(-) Output HIGH
A
A% . \)
Vour VIN(—) Vour Vour Vour
ViN (+) ViN @)
VIN(+)

v

Figure 3. Viy vs. Vour

v

© 2010 Fairchild Semiconductor Corporation
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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 Condition Min. Max. Unit
Vppto Vss | Supply Voltage 3.0 +3.0 V
0 6.0
DViN Differential Input Voltage 16
ViN Input Voltage Vss to Vpp \Y,
ts Output Short Circuit Duration" Indefinite s
T, Junction Temperature +150 °C
TsTe Storage Temperature Range -65 +150 °C
Po Power Dissipation 194 mW
(SIN Thermal Resistance 335 °C/IW
Air Gap 15
IEC 61000-4-2 System ESD
Contact 8
All Pins 8
ESD ‘ls/lEoE)jElC JESD22-A114, Human Body Pin to Pin: INC), IN(¥) - KV
to Vpp or VSS
élilaiigl\jijgﬂ C101, Charged All Pins 9
Note:

1. The maximum total power dissipation must not be exceeded.

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.

Jojesedwon abe}jop mo1 — 9GINVH

Symbol Parameter Condition Min. Max. Unit
-2.75 +2.75
Vppto Vss | Power Supply 3 =0 \Y
Vop Power Supply Vss OV 1.6 55 \%
Vin Input Voltage Vss to Vpp \%
Vpp 5.0V 5
lon/loL Output Sink/Source Current Vpp 3.0V 3 mA
Vpp 1.6 V 1
Ta Operating Temperature, Free Air -40 +85 °C
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN156 « Rev. 1.0.1 3



Electrical Characteristics
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Symbol Parameter Condition Min. Typ. Max. Unit
Vpp=5.5V, Vss=GND, and Ta=+25°C
Vhys Input Hysteresis Vem=0.5 Vpp 4 mV
Vio Input Offset Voltage® Ven=0.5 Vpp -15 +1 +15 mV
lio Input Offset Current 10 pA
I Input Bias Current 10 pA
Vewm Common Mode Input Voltage Vss Vbb \%
CMRR  |Common Mode Rejection Ratio® | Veu=Vop 68 dB
oo Supply Current 6 17 MA
PSRR Power Supply Rejection Ratio® AVpp=0.5V 45 80 dB
o Vo=Vbp 60
los Output Short Circuit Current mA
Vo=Vss 90
VoL Low-Level Output Voltage Isink=5.0 mA 0.1 0.3 \Y
Von High-Level Output Voltage Isource=5.0 mMA 5.2 54 \%
trLH Propagation Delay (Turn-On) 81’5:?2/'? 20mv, 0.40 us
o Propagation Delay (Turn-Off) a’fgg"f:zo mv, 0.42 us
trin 4.0
Response Time, Output Rise/Fall® |C =50 pF ns
trHL 5.4
Vpp=3V, Vss=GND, and Ta=+25°C
Vhys Input Hysteresis Vem=0.5 Vpp mV
Vio Input Offset Voltage® Ven=0.5 Vpp -15 +1 +15 mV
lio Input Offset Current 10 pA
f Input Bias Current 10 pA
Vewm Common Mode Input Voltage Vss Vbp \%
CMRR | Common Mode Rejection Ratio® | Vew=Vop 60 dB
Iop Supply Current 55 15.0 MA
PSRR |Power Supply Rejection Ratio® AVpp=0.5V 45 80 dB
o Vo=Vbp 27
los Output Short Circuit Current mA
Vo=Vss 35
VoL Low-Level Output Voltage Isink=3.0 mA 0.15 0.35 \Y
VoH High-Level Output Voltage lsource=3.0 mA 2.65 2.85 \
tpLH Propagation Delay (Turn-On) 8:’:1"2'-2"?:20 it 0.45 us
tpHL Propagation Delay (Turn-Off) 8:’::?2/'? =, 0.47 V&
i R Time, Output Rise/Fall® | C =50pF 01
L esponse Time, Output Rise/Fa 1=50p 6.2 ns
Continued on the following page...
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN156 « Rev. 1.0.1 4



-
Electrical Characteristics (Continued) =
—h
Symbol Parameter Condition Min. Typ. | Max. Unit P4
Vop 1.6V, Vss GND, and Ta=+25°C |
Vhys Input Hysteresis Vem=0.5 Vpp 3.5 mV g
Vio Input Offset Voltage® Vem=0.5 Vip -15 +1 +15 mvV =
lio Input Offset Current 10 pA §
f Input Bias Current 10 pA §
Vewm Common Mode Input Voltage Vss Voo \ %
CMRR | Common Mode Rejection Ratio® | Vew=Vop 56 dB Q
Iop Supply Current 5 15 A 3
PSRR |Power Supply Rejection Ratio® AVpp=0.5 V 45 80 dB 8‘
o Vo=Vpp 5.5 2
los Output Short Circuit Current mA o
Vo=Vss 7.5 =
VoL Low-Level Output Voltage Isink=1.0 mA 0.10 0.25 \Y
Vo High-Level Output Voltage Isource=1.0 mMA 1.35 1.50 \%
teLH Propagation Delay (Turn-On) 8:/5;22\[/:6:20 Mv, 0.52 V&
tPHL Propagation Delay (Turn-Off) 81/:‘:%"3/'? =20 Mv, 0.54 V&
trim 5 . i @) _ 16.5
tr esponse Time, Output Rise/Fall C.=50 pF 13.0 ns
Notes:

2. Differential input switching level is guaranteed at the minimum or maximum offset voltage, minus or plus half the
maximum hysteresis voltage.

3. Guaranteed by design and characterization data.

4. Input signal: 1 kHz, square-wave signal with 10 ns edge rate.

© 2010 Fairchild Semiconductor Corporation

FAN156 + Rev. 1.0.1
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Typical Performance Characteristics
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Figure 4. Supply Current vs. Temperature
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Figure 8. Output LOW vs. Output Drive Current
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Figure 5. Supply Current vs. Output Transition

Frequency

g S N N

5

4.5

4

35

3

25

2

Vou Output Voltage HIGH State (V)

1.5 To—

——VDD=1.6V |
——

—VDD=3.0V |
1 ™

\ VDD=5.5V |
0.5 }

0 2 4 6 8 10

Isourcey Output Source Current (mA)
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Typical Performance Characteristics (Continued)
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Figure 11. Propagation Delay vs. Input Overdrive
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Physical Dimensions
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Notes:

1. CONFORMS TO JEDEC STANDARD M0-252 VARIATION UAAD

PIN 1 TERMINAL

2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994
4. FILENAME AND REVISION: MACO6AREV4

PIN ONE IDENTIFIER IS 2X LENGTH OF ANY
OTHER LINE IN THE MARK CODE LAYOUT.

Figure 14.

Tape and Reel Specifications

6-Lead, MicroPak™, 1 x 1.45 mm 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:
htto//www.fairchildsemi.comv/packaging/.

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
htto//www.fairchildsemi.convproducts/logic/pdf/micropak tr.pdf.

Jojesedwo) abejjop Mo — 9G LNV

Package Designator Tape Section Cavity Number | Cavity Status | Cover Type Status
Leader (Start End) 125 (Typical) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN156 + Rev. 1.0.1 8
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The following includes registered and unregistered trademarks and sendce marks, owned by Fairchild Semiconductor and/or its global subddianes, and is not r

intended to be an exhaustive list of &l such tradermarks. ()

2Caal™ F-PFSm™ PowerTrench®™ The Pawer Franchise™ =

AccuPower™ FRFET® Powerx 5™ the <

AX-CAPTM" Global Power Resource™ Programmahle Active Droop™ franlcwhsr' (@]

BitSiCm™ GreenBridge™ OFET® TirtvBo < —_

Build it Now™ Green FPS™ S TinyBuckm a

CarePLUS™ Green FPS™ e-Series™ Quiet Serigs™ TinyCalem %

Core FOWER™ Grnax™ RapidCanfigure™ Ti YL C &

CROSSVOLT™ GTO™ ,.Dm T:rl:}i( gg_f_om o

g‘ﬂ_m e :gtglgﬁi@{;%“ Saving our world, TmWAARYY at a time™  TinyPowerm™ S

urrent Transfer Logic i ™ 3
DEUXPEEL® Making Small Speakers Sound Louder ggg?tlmifu gzim;“ e}
-Th

P SPARI® L SMART START™ Transicr o
Effic entil 2 MIgROCOUF’LERT“ Salutions far Your Success™ TriFault Detect™ 'n_’._
ici enthl 2 _ SPM® TRUECURRENT™ o

ESBC™ MicroFET™
® MicroPakms e pSerDesm =

: SuperFE
MicroPakIm™
Fairchilt® MillerDrive™ i i
Fairchild Semiconductor® M otio M 2T SupersSaT™-B UHC
FACT Cluiet Series™ S EverTh SuperSCT™-8 Ultra FRFET™
ol ! Supremos® UniFET™
OptoHT™

FAST® P . SyncFET™ WK
OFTOLOGIC 2 ™

FastvCarg™ o sync-Lock isualhaxm™
OFTOPLANAR SYSTEM

FETEench™ GENERAL® YoltagePlus™

FES™ o K™

* Trademarks of System General Carporation, used under license by Fairchild Semiconductar.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR FESERVES THERIGHT TO MAKE CHANGES WTHCUT FURTHER MNOTICE TOANY PRODUCTS HEREIM TO IMPRCVE
RELABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES MOT ASSUME ANY LIABILITY ARISING CUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIMN, NEITHER DOES IT COMVEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERM S CF FAIRCHILD' SWCRLDVADE TERMS AND CONDITIONS, SPECIFICALLY THE WaRRANTY THEREIN,
WWHICH COWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

As used herein:

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS M LIFE SUPPORT DEVICES COR SYSTEMSWITHOUT THE
EXPRESS WRITTEN AFPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

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
reasaonahly expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Camoration's Anti- Counterfeiing Policy. Fairchild's Ant-Counterfeiting Folicy is also stated on our extemnal website, ww fairchildsemi com,
under Sales Support.

Counterfeiting of semicanductor parts is a growing problem in the industry. A1 manufacturers of sermiconductor products are experiencing counterfeiting of their
parts. Cugtomers who inadvertertly purchase counterfeit parts experence many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfelt parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributaors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine paits, have full raceahility, meet Fairchild's guality standards for handling and storage and provide access o Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authonzed Distributors will stand behind all warranties and will appropriately address any wamanty issues that may arise.
Fairchild will not provide any warmanty coverage or otherassistance for parts bought from Unauthorized Sources. Fairchild is committed to cormbat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distrbutors.

PRODUCT STATUS DEFIMITIONS
Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change

ARyance maTanon in any manner without notice.

Farmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

FirstProduction Semiconductar reserve s the right to make changes at any time without notice to improve design.

Preliminary

Datasheet contains final specifications. Fairchild Sermiconductor reserves the right to make

FullErslicton changes at any time without notice to improve the design

Mo ldentification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor

BOEinEraNnenon The datasheet is for reference information anly.

Ohsolete

Rew. |63

© 2010 Fairchild Semiconductor Corporation
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