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FAN156
Low Voltage Comparator

Features Description

The FAN156 is a low-power single comparator that

) ) typically consumes less than 10pA of supply current. It

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

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

®  Push-Pull Output Circuit

" Low Supply Current: Ipp 6pA (Typical)

. . The FAN156 has a complementary push-pull P- and N-
Low Input Bias Current channel output stage capable of driving a rail-to-rail

" |nternal Hysteresis output swing with a load ranging up to 5.0mA.

®  Packaged in MicroPak™ 6 Voo
Applications
®  Mobile Phones ING-) 4 >
®  Alarm and Security Systems i 3 . — Out
+
®  Personal Digital Assistants *)
Vss

Figure 1. Functional Diag ram

Ordering Information

Part Number e Besatng Temperature Package Packing Method
Mark Range
. . 5000 Units on
= ® - ™
FAN156L6X CN 40 to 85°C 6-Lead, MicroPak™, 1x1mm Wide Tape and Reel
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Pin Configuration
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Figure 2. Pin Configuration (Top-Through View)

Pin Definitions

6 VDD

Joreredwo) abeljopA Mo — 9GTNVH

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
VDD _— VDD
Vour VIN(—) Vour Vour Vour
VIN (+) VIN (-)
VIN(+)

v

Figure 3. V nVs. Vour

v
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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 Vv
ts Output Short Circuit Duration!" Indefinite s
T, Junction Temperature +150 °C
TsTe Storage Temperature Range -65 +150 °C
Po Power Dissipation 194 mW
(ONN 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
élil\:/)ig;gjgﬂ 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.
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Symbol Parameter Condition Min. Max. Unit
-2.75 +2.75
Vppto Vss | Power Supply 5 = \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 1.6V 1
Ta Operating Temperature, Free Air -40 +85 °C
© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics
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Symbol Parameter Condition Min. Typ. Max. Unit
Vpp=5.5V, Vss=GND, and T ,=+25TC
Vhys Input Hysteresis Vem=0.5Vpp 4 mV
Vio Input Offset Voltage® Ven=0.5Vop -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=5.0mA 0.1 0.3 \Y
Von High-Level Output Voltage Isource=5.0mA 5.2 54 \%
trLH Propagation Delay (Turn-On) 81’5;‘;;\,/:9 20mV, 0.40 us
o Propagation Delay (Turn-Off) 81’5;‘;’;‘(:9:2%\/’ 0.42 us
trin 4.0
Response Time, Output Rise/Fall® CL=50pF ns
trHL 5.4
Vpp=3V, Vss=GND, and Tx=+25TC
Vhys Input Hysteresis Ven=0.5Vpp mV
Vio Input Offset Voltage® Vem=0.5Vop -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=3.0mA 0.15 0.35 \Y
VoH High-Level Output Voltage lsource=3.0mA 2.65 2.85 \Y
tpLH Propagation Delay (Turn-On) 8:/;3;22\,/:e=20mv, 0.45 us
tpHL Propagation Delay (Turn-Off) 8:/::%2\'/:e=20mv, 0.47 V&
i R Time, Output Rise/Fall® | C =50pF 01
e esponse Time, Output Rise/Fa 1=50p 6.2 ns
Continued on the following page...
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-
Electrical Characteristics  (Continued) :‘Z>
Symbol Parameter Condition Min. Typ. Max. Unit Q
Voo 1.6V, Vss GND, and T a=+25C |
Vhys Input Hysteresis Vem=0.5Vpp 3.5 mV S
Vio Input Offset Voltage® Ven=0.5Vop -15 +1 +15 mV i
lio Input Offset Current 10 pA %
f Input Bias Current 10 pA g
Vem Common Mode Input Voltage Vss Vb \% g
CMRR | Common Mode Rejection Ratio® | Vew=Vop 56 dB o
Iop Supply Current 5 15 HA 'g
PSRR |Power Supply Rejection Ratio® AVpp=0.5V 45 80 dB %
=
los Output Short Circuit Current ilcalion >3 mA =
Vo=Vss 7.5
VoL Low-Level Output Voltage Isink=1.0mA 0.10 0.25 \Y
Voh High-Level Output Voltage Isource=1.0mA 1.35 1.50 \%
tpLH Propagation Delay (Turn-On) 8:’:;%2\,/:e=20Mv, 052 us
tpHL Propagation Delay (Turn-Off) 8llf1r<érg}/:e=2OMv, 0.54 V&
trm 5 . . @ _ 16.5
tr esponse Time, Output Rise/Fall C.=50pF 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: 1kHz, square-wave signal with 10ns edge rate.
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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 7. Output HIGH vs. Output Drive Current
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Typical Performance Characteristics
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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
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. 6-Lead, MicroPak™, 1.0mm 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:
http:/Aww.fairchildsemi.com/packaging/.

Tape and Reel Specifications

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http:/Amww.fairchildsemi.com/products/logic/pdf/micropak_tr.pdf.

Package Designator Tape Section Cavity Number  Clavity 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
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FAIRCHILD

SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and serdce marks, owned by Fairchild Semiconductor andfor its giohal subsidiaries, and is not
intended to he an exhaustve list of al such trademarks.

AccuPower™ FPSm™ Power-SPM™ The Pawer Franchise®
Auto-SPMT™ F-PF5™ PowerTrench® The Fight Technology for Your Success™
AR-CAPT™™ FRFET® FPowerks™ the r
BitSic® Global Power Resource™ Programmatble Active Droop™ phnmg
Build it Mow™ Green FPS™ QFE TinyBoost™
CorePLUST Green FPS™ e-Series™ Q5™ TinyBuckm™
CorePOWERT™ Grnax™ Quiet Serigs™ TinyCalc™
CROSSYOLT™ GTOm™ RapidCanfigure™ TinyLogic®
CTL™ . [nte llikd AsTm " "':)'”“ TINYOPTO™
Current Transfer Logic™ |SOPLANATT Saving ourwarld, TrVWAANKA ot atime™  TinyPower™
DEUXPEED MegaBuck SignaIWiseT“ TinyF'WMT"
Dual Cool™ MICROCOUPLER™ Srart M axm™ Tinyire™
EcoSPaRK® MicroFET™ s .
Efficienthd ax™ i ™ SR TSTRRI e
i MicroPak SPM® TriFault Detect™
ESEC MicroPakzm STEALTH™ TRUECURRENT®
M|ngDnveT“ SuperFET® uSerDes™
™
Fairchild® mugum\gﬁw - SuperSOT™-3
Fairchild Semiconductar® it SuperSOTm™-A K
FACT Quiet Seriesm i/ Saverm SuperSOT™-B UHC®
FACT® OptoHT™ SupreMOS® Ultra FRFET™
OFTOLOGIC® i
FAST® & SyncFET™ UniFET™
Fast/Cora™ OPT%F’LANAR Sync-Lock™ OKTH
FETBench™ [SSYSTEM = Wisualh zm
Flashifriter® KE™
POP SPM™

* Tradernarks of System General Corporation, used under license by Fairchild Semiconductor.
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DISCLAIMER

FARCHILD SEMICCHMDUCTOR RESERVES THE RIGHT TOMAKE CHANGES WTHOUT FURTHER NOTICE TOANY PROCUCTS HEREIN TC IMPROYE
RELIABILITY , FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING QUT CF THE APPUCATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN, NEITHER DOES T CONVEY ANY LICENSE UNDER TS PATENT RIGHT S, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DG NOT EXPAND THE TERM S OF FAIRCHILD'S WORLDWADE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY THEREIN,
WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS [N LIFE SUPPORT DEVICES OR SYSTEMSWITHOUT THE
EXFRESSWRITTEN APFROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

Asused herein:

1. Life support devices or systems are devices ar systemns 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 component in any component of a life support, device, or
system whose faillure to perform can be reasonahly expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's AntkCounterfeiing Policy. Fairchild's Anti-Counterfeiting Policy 1s also stated on our external wehsite,
wivy fairchildsermi.com, under Sales Support.

Counterfeiting of sermiconductar partsis a growing problerm in the industry. All manufacturers of semiconductor praducts are experiencing counterfeiting of their
partts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of hrand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Farchild is taking strong measures to protect ourselves and our customers fram the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchid
Distibutors who are listed by country on our web page cited above . Products customers buy either from Fairchild directly or from Authonzed Fairchild Distibutors
are genuine parts, have full raceahilty, meet Fairchild's quality standards for hancling and storage and provide access to Fairchild's full range of up-to-date
technical and product information. Fairchild anc our Authornzed Distrbutors will stand behind all warranties and will appropriately address any warranty issues that
may arise. Fairchild will not provide anywamanty coverage or other assistance for parts bought from Unauthonized Sources. Fairchild is cormmitted to combat this
global problerm and encourage our custormersto do their part in stapping this practice by buying direct or from authonzed distributors

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
E Formative / Datasheet contains the design specifications for product development. Specifications may change
Advance |nformation ; 2 ;
In Diesign in any manner without notice.

Datasheet contains preliminary data; supplementary data will be puhblished at a later date. Fairchild
Semiconductor reserves the 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 Semiconductor.
The datasheet is for reference information only.

Preliminary First Production

Mo ldentification Needed Full Production

Chsolete Nat In Production

Rev. 154
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