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Features

"=  Low Supply Current: Ipp=7pA (Typical)
®  Single Power Supply Operation

®  Wide Common-Mode Input Voltage Range:
Rail-to-Rail

" Push-Pull Output Circuit
"  Low Input Bias Current

®  Internal Hysteresis

FAN256 — Dual Low Voltage Comparator

Description

May 2011

The FAN256 is a low-power, dual comparator that
typically consumes less than 10uA supply current per
comparator. Guaranteed to operate at a low voltage of
1.6V and fully operational up to 5.5V, it is convenient for

use in 1.8, 3.0V, and 5.0V systems.

The FAN256 has a complementary push-pull P- and N-
channel output stage capabile of driving a rail-to-rail
output swing with a load ranging up to 5.0mA.

=  Packaged in MicroPak™ 8 (1.6mm x 1.6mm) Voo
Applications
*  Mobile Phones IN(-) A 2 N 1
3 — Out A
®  Alarm and Security Systems IN(+) A +
®  Personal Digital Assistants
6
ING) B iy — OutB
IN(+) B 5 *
Vss
Figure 1. Functional Diagram
Ordering Information
Operating .
Part Number | Top Mark | Temperature Package Packing
Method
Range
FAN256L8X CP -40 to 85°C 8-Lead, MicroPak™ 1.6mm x 1.6mm Package | 2000 Units on
Tape and Reel

© 2010 Fairchild Semiconductor Corporation
FAN256 + Rev. 1.0.0
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Pin Definitions

Pin Configuration

OUTB IN()B IN(+)B
7 6 5
VDD 8 4
1 2 3

OUTA INC)A IN(#)A

Figure 2. Pin Configuration (Top Through View)

VSS
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Pin # | Name Description
1 OUT A | Comparator A Output
2 IN(-) A | Inverting Input of Comparator A
3 IN(+) A |Non-Inverting Input of Comparator A
4 VSS Negative Supply Voltage
5 IN(+) B | Non-Inverting Input of Comparator B
6 IN(-) B | Inverting Input of Comparator B
7 OUT B | Comparator B Output
8 VDD Positive Supply Voltage
Function Table
Inputs Outputs
IN(-) > IN(+) Output LOW
IN(+) > IN(-) Output HIGH
A A
VDD —_— VDD
Vour VIN(-) Vour Vour Vour
VIN (+) Vin ()
VIN(+)

Figure 3. VinVs. Vour
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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
Vopto Vss | Supply Voltage 30 +3.0 Y
0 6.0
DVin Differential Input Voltage +6
VN Input Voltage Vss to Vpp V
ts Output Short Circuit Duration Indefinite S
Ty Junction Temperature +150 °C
Tste Storage Temperature Range -65 +150 °C
Po Power Dissipation 226 mwW
Oua Thermal Resistance 287 °C/W
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 VDD or Vss
Ll:j)ieiigl\\jlijgzz_mm, Charged All Pins 2
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.

Symbol Parameter Condition Min. Max. Unit
-2.75 +2.75
Vppto Vss | Power Supply 5 5 \Y,
Vbp Power Supply Vss=0V 1.6 5.5 \%
VN 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
FAN256 + Rev. 1.0.0

www.fairchildsemi.com
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Electrical Characteristics
Symbol Parameter Condition Min. Typ. Max. Unit
Vpp=5.5V, Vss=GND, and Ta=+25°C
Vhys Input Hysteresis Vem=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 Vop \%
CMRR | Common Mode Rejection Ratio® | Vew=Voo 68 dB
Iop Supply Current - Per Comparator 7 17 A
PSRR | Power Supply Rejection Ratio®® AVpp=0.5V 45 80 dB
Vo=Vop 60
los Output Short Circuit Current mA
Vo=Vss 90
VoL Low-Level Output Voltage Isink=5.0mA 0.1 0.3 \%
Vou High-Level Output Voltage Isource=5.0mA 5.2 54 \%
tpLH Propagation Delay (Turn-On) 8:/=e;<gg}/:e=20mv, 0.40 us
tpHL Propagation Delay (Turn-Off) 8:/::22\'/:e=20mv, 0.42 us
trim 4.0
Response Time, Output Rise/Fall C.=50pF ns
trHL 5.4
Vpp=3V, Vss=GND, and Ta=+25°C
Vhys Input Hysteresis Vem=0.5Vpp 4 mV
Vio Input Offset Voltage(z) Vem=0.5Vpp -15 +1 +15 mV
lio Input Offset Current 10 pA
f Input Bias Current 10 pA
Vem Common Mode Input Voltage Vss Vop \
CMRR | Common Mode Rejection Ratio® | Ven=Vop 60 dB
Iop Supply Current(x) Per Comparator 6 15 HA
PSRR | Power Supply Rejection Ratio®® AVpp=0.5V 45 70 dB
. . Vo=Vop 27
los Output Short Circuit Current mA
Vo=Vss 35
VoL Low-Level Output Voltage Isink=3.0mA 0.15 0.35 \Y
Vou High-Level Output Voltage Isource=3.0mA 2.65 2.85 \%
teLH Propagation Delay (Turn-On) 81/3;%2\'/:e=20mv, 0.45 us
tpHL Propagation Delay (Turn-Off) 8:/;3;22\,/:e=20mv, 0.47 us
trm . ) @ _ 6.1
tre Response Time, Output Rise/Fall C.=50pF 6.2 ns
Continued on the following page...

© 2010 Fairchild Semiconductor Corporation
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Electrical Characteristics <
a1
Symbol Parameter Condition Min. Typ. Max. Unit T’
Vpp=1.6V, Vss=GND, and Ta=+25°C o
Vhys Input Hysteresis Vem=0.5Vop 3.5 mV g
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 Voo \% %
CMRR | Common Mode Rejection Ratio® | Vew=Voo 56 dB c;-’@;
Iop Supply Current(x) Per Comparator 5 13 MA 0
PSRR | Power Supply Rejection Ratio®® AVpp=0.5V 45 70 dB %
L Vo=Vp 5.5 ©
los Output Short Circuit Current mA o)
Vo=Vss 7.5 S
VoL Low-Level Output Voltage Isink=1.0mA 0.15 0.25 \% §
Vo High-Level Output Voltage Isource=1.0mA 1.35 1.50 \%
. Overdrive=20mV,
teLH Propagation Delay (Turn-On) C.=15pF 0.52 V&
4 Overdrive=20mV,
tpHL Propagation Delay (Turn-Off) C.=15pF 0.54 V&
trn . . @) 16.5
Response Time, Output Rise/Fall C.=50pF ns
tTHL 13.0
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.

© 2010 Fairchild Semiconductor Corporation
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Typical Performance Characteristics
16.00 900 |
< 15.00 =——\/DD=1.6V— 800 |
E 14.00 == ==——\/DD=3.0V— 700 +{ = 1.6VvDD
[
5 13.00 VDD=55V_| 600 || —30VDD |
2 < 500 | 5.5VDD
= 12.00 <~ —— =
e —— g 400
5 T 300
< 10.00 — 200
9.00 100
8.00 , | | | | | 0 , . .
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Includes both Comparators Ta Ambient Temperature C,=15pF Frequency (Khz)
Figure 4. Supply Current vs. Temperature Figure 5.  Supply Current vs. Output Transition
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Figure 6. Supply Current vs. Supply Voltage Figure 7. Output HIGH vs. Output Drive Current
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Figure 8. Output LOW vs. Output Drive Current Figure 9. Propagation Delay (tpni) vS. Temperature

© 2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN256 + Rev. 1.0.0 6

loreredwo) abeljop Mo [eng — 95ZNVv4



500

450

400

e —

350

tecn (NS)

300

250

S —

—1.6VDD

~—3.0vDD

5.5VDD

200
-60

-40 -20 0 20 40 60 80 100

Temperature

Figure 10.Propagation Delay (tpLn)
vs. Temperature

_ 3

= T,=25°C

[

a2

c

©

o

g 1

s

S

> o0

[}

©

o

s -1

c

£

£ 2

o

)

5 3

o

= 1 2 3 4 5 6
Vs, Supply Voltage (V)

Figure 12. Input Common Mode Voltage Range
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Typical Performance Characteristics (Continued)
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Figure 11. Propagation Delay vs. Input Overdrive
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Figure 13. Power-Up Delay
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Physical Dimensions
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1. PACKAGE CONFORMS TO JEDEC MO-255 VARIATION UAAD

2. DIMENSIONS ARE IN MILLIMETERS

3. DRAWING CONFORMS TO ASME Y.14M-1994
PIN 1 FLAG, END OF PACKAGE OFFSET

5. DRAWING FILE NAME: MKT-MACO8AREV4

Figure 14. 8-Lead, MicroPak™ 1.6mm Wide

Tape and Reel Specifications

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.

| 0.35
0.25

DETAIL A
PIN #1 TERMINAL
SCALE: 2X

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.

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

The following includes registered and unregistered tradermarks and senice marks, owned by Fairchild Serniconductor andfor its global subsidiaries, and is not
intended ta be an exhaustve list of &l such tradermarks.

AccuPower™ FPsm™ Power-SPM™ The Power Franchise®
Auto-SPMT™ F-PFs™ PowerTrench® The Right Technology for Your Success™
AX-CAPTE FRFET® Powerxs™ L
Bitsic® Global Power Resource™ Programmable Active Droop™ phnmgr
Build it Now™ Green FPS™ CFET® TinyBaost™
CorePLUS™ Green FPS™ e-Series™ Q™ TinyBuckm
CorePOWERT Grmgx™ Cuiet Series™ TinyCalom™
CROSSYOLT™ GTOm Rapid Configure™ TinyLogic®
oTL™ Inte it &3 ) TINYOPTO™
géﬂiﬂggéﬁgm Logic™ LfOPEANSTT" Saving our world, VA at a ime™  TinyPower™
egabuc i jzpT TinyFyham™
Dual Cool™ MICROCOUPLER™ DAl e SN
EcoSPARK® MicraFET™ Saie Toos
i icro SMART START™ Transic®
Eslélé?m ax MicraPakm™ SPM® TriFault Detect™
C MicroPakam STEALTH™ TRUECURRENT®
M|ngDr\veTM SuperFET® pSerDes™
T
Fairchild® mDFD”MS?,‘M L SupersOT™M.3
Fairchild Semiconductor® Jh e SupersQT™-6 Ss
FACT Quiet Serigs™ IR SupersOTTh-8 UHC®
FACT® OptoHT™ SupreMOs® Ultra FRFET™
FAST® OPTOLOGIC® | SyncFET™ UniFET™
FastCore™ OPT%PLANAR Sync-Lock™ WK™
FETBench™ ég&grfx‘l_@x Wisualld axm™
& T

Flash\Wiiter POP SPM™ X

* Trademarks of System General Caorpaoration, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCNDUCTOR RESERVES THE RIGHT TOMAKE CHANGES W THOUT FURTHER NOTICE TOANY PRODUCTS HEREIN TO IMPROVE

RELIABILITY, FURCTION, OR DESIGHN. FAIRCHILD DOES NOT ASSUME ANY LIABILTY ARISING QUT OF THE APPUCATION OR USE OF ANY PRODUCT

OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES T CONVEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DG NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH CCVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPOMNENTS IN LIFE SUPPORT DEVICES OR SYSTEMS VWITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

Az used herein:
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1. Life support devices or systems are devices or systemns which, (a)
are intended for surgical irmplant into the body or (b) support or
sustain life, and (c) whose failure to perform when properly used in
accordance with instructions for use prowvided 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 systemn, or to affect its
safety or effectiveness

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Corporation's AntkCounterfeiting Policy. Fairchild's Arnti-Counterfeiting Policy is also stated on our external wehsite,
waraey fairchildsermi.com, under Sales Support.

Counterfeiting of sermiconductor partsis a growing problern in the industry. All manufacturers of semiconductor products are expeniencing counterfeiting of their
patts. 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 custormers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchid
Distibutors who are listed by country on our web page cited above. Products customers by either from Fairchild directly or from Authorzed Fairchild Distributors
are genuine parts, have full raceahilty, meet Fairchild's quality standards far handling and storage and prowide access to Fairchild's full range of up-to-date
technical and praduct information. Fairchild and our Authanzed Distnbutars will stand behind all warranties and will appropnately address any warranty issues that
miay arise. Fairchild wall not provide any wamranty coverage or other assistance for parts hought from Unauthorized Sources. Fairchild is cormmitted to cormbat this
global problerm and encourage our customersto do their part in stopping this pradtice by buying direct or from authonzed distributors

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition
: Faormative / Datasheet contains the design specifications for product development. Specifications may change
Advance |nformation ; : :
In Design 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 notice to improve design.
Oatasheet cantains 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 Praduction

Mo ldentification Needed Full Production

Chsalete Mot In Production

Rev. 154
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