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Dual Differential Comparator

Features

=  Single Supply Operation: 2V to 36V
®  Dual Supply Operation: +1V to £18V

®  Allow Comparison of Voltages Near Ground
Potential

"  Low Current Drain: 800pA Typical

®  Compatible with all Forms of Logic

"  Low Input Bias Current: 25nA Typical
" Low Input Offset Current: £5nA Typical
®  Low Offset Voltage: +1mV Typical

°
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Description

The KA393 / KA393A / KA2903 series consists of two
independent voltage comparators designed to operate
from a single power supply over a wide voltage range.
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Figure 1. DIP Package Figure 2. SOIC Package
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Figure 3. Block Diagram Figure 4. Schematic
Ordering Information
Part Number Operating Temperature Range Package Packing Method

KA393 0to 70°C Tube

KA393A 0to 70°C R Tube
KA393DTF 0to 70°C Tape and Reel
KA393ADTF 0to 70°C 8-Lead SOIC Tape and Reel
KA2903DTF -40 to 85°C Tape and Reel
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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.
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Symbol Parameter Min. Max. Unit >
Vee Power Supply Voltage +18 36 \% ;
Viorr | Differential Input Voltage 36 v N
©
V, Input Voltage -0.3 +36.0 \Y, 8
Output Short Circuit to GND Continuous |
Power Dissipation 8-DIP 1040 o
P - ) mwW
° |Ta=25°C 8-50IC 480 S
i KA393 / KA393A 0 +70 O
Torr | Operating Temperature oc o
KA2903 -40 +85 C:th
Tste | Storage Temperature -65 +150 °C o
S
Ro,, |Thermal Resistance, 8-DIP 120 CW =3
A" | Junction-to-Ambient  [g.sOIC 260 L
ESD Electrostatic Discharge Human Body MOdel, JESD22-A114 1000 v Q
Capability Charged Device Model, JESD22-C101 2000 g
Q
=
2
o
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Electrical Characteristics
Vce =5V and Ta = 25°C, Unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max. Unit
Vopr) =1.4V, Rs =0Q +1 15
KA393 o S
Vv |nput Offset VCM= 0 to1 5V, TA= 0 to +70°C +9 vV
m
'© | Voltage Vo) =1.4V, Rs =0Q +1 +2
KA393A
Vew= 0 t01.5V, Ta= 0 to +70°C 4
Ta=25°C 15 +50
lio Input Offset Current nA
Ta=0to +70°C +150
. Ta=25°C 65 250
Isias Input Bias Current nA
Ta=0to +70°C 400
Vi | Mput Common-Mode Voltage Ta=25°C 0 Vee-1.5 v
®  |Range Ta= 0 to +70°C 0 Vee-2.0
| Supply G ’ RL = =, Ve =5V 0.6 1.0 A
u urren m
cC pply RL = », Ve = 30V 0.8 2.5
. Vee =15V, Ri215KQ,
Ve Voltage Gain (for Large Vog.p) Swing) 50 200 V/mV
. . V| =TTL Logic Swing Vgrer =1.4V,
tLrES Large Signal Response Time Vel =5V, R, =5.1KQ 350 ns
tres Response Time VrL =5V, RL =5.1KQ 14 us
Isink Output Sink Current V|(_) =21V, V|(+) =0V, Vo(p) <1.5V 6 18 mA
. V|(_) =1V, V|(+) =0V 160 400
Vsatr | Output Saturation Voltage mV
Isink=4mA, Ta= 0 to +70°C 700
V|(_) = OV, V|(+) = 1V, Vo(p) =5V 0.1 nA
lowke) | Output Leakage Current
Vi = 0V, Vg = 1V, Vo) = 30V 1.0 MA
KA2903
Vo(p) =1.4V, Rs =0Q +1 +7
Vio Input Offset Voltage mV
Vew= 0 t01.5V, Ta=-40 to +85°C 19 15
Ta=25°C 15 +50
lio Input Offset Current nA
Ta=-40 to +85°C 50 +200
. Ta=25°C 65 250
Isias Input Bias Current nA
Ta=-40 to +85°C 500
Vv Input Common-Mode Voltage | Ta=25°C 0 Vee-1.5 v
'R |Range Ta= -40 to +85°C 0 Vee-2.0
| s v C t RL = oo, Vcc =5V 0.6 1.0 A
u urren m
cc pply RL = =, Ve = 30V 1.0 2.5
. Vee =15V, Ri215KQ,
Ve Voltage Gain (for Large Vog.p) Swing) 25 100 V/mV
. . V| =TTL Logic Swing Vrer =1.4V,
tires | Large Signal Response Time Vil =5V, R, =5.1KQ 350 ns
tres Response Time VRrL =5V, RL =5.1KQ 1.5 us
lsiNk Output Sink Current V|(_) =21V, V|(+) =0V, Vo(p) <1.5V 6 16 mA
. Vi 2 1V, Vi) =0V 160 400
Vsar | Output Saturation Voltage mV
Isink=4mA, Ta= -40 to +85°C 700
Vi = 0V, Vigy = 1V, Vop) = 5V 0.1 nA
lowke) | Output Leakage Current
V|(.) = OV, V|(+) = 1V, Vo(p) =30V 1.0 |.IA
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Typical Performance Characteristics
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Figure 5. Supply Current vs. Supply Voltage
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Figure 7. Output Saturation Voltage
vs. Sink Current
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Figure 9. Response Time for Various Input
Overdrive-Positive Transitions
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Figure 6. Input Current vs. Supply Voltage
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Figure 8. Response Time for Various Input
Overdrive-Negative Transitions
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Physical Dimensions
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\ ﬁ A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA, ISSUE C,
0.90 SEATING PLANE B) ALL DIMENSIONS ARE IN MILLIMETERS.
040 = C) DIMENSIONS DO NOT INCLUDE MOLD
. FLASH OR BURRS.
— ——(1.04) D) LANDPATTERN STANDARD: SOIC127P600X175-8M.

DETAIL A E) DRAWING FILENAME: MOSBAREV13

SCALE: 2:1

Figure 10.8-Lead, Small-Outline Integrated Circuit (SOIC), JEDEC MS-012, .150" Narrow Body

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/.
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Physical Dimensions
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;
—— 015MIN
021 [0.53] [0.38] 300
015 [037| —==| = 140 [3.55 - -
125 [3.17 [7.62]
.001[.025])
. — -100 < 430 MAX
[2.54] [10.92]
NOTES: 060 MAX
: [1.52] -
A. CONFORMS TO JEDEC REGISTRATION MS-001,
VARIATIONS BA 0107598 [0.2541?_ i

B. CONTROLING DIMENSIONS ARE IN INCHES
REFERENCE DIMENSIONS ARE IN MILLIMETERS
DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.

DOES NOT INCLUDE DAMBAR PROTRUSIONS.
DAMBAR PROTRUSIONS SHALL NOT EXCEED
.010 INCHES OR 0.25MM.

E. DIMENSIONING AND TOLERANCING

PER ASME Y14.5M-1994.

NOSBEREVG

Figure 1. 8-Lead, DIP, JEDEC MS-001, .300" 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/.
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TRADEMARKS
The faollowing includes registered and unregistered tradermarks and service marks, owned by Fairchild Semiconductor andfor its global subsidiaries, and is nat
intended to be an exhaustive list of all such trademarks.

AccuPower™ FRS™ Power-SPMT™ The Power Franchise®

AUto-SPMT™ F-PFs™ PowerTrench® The Right Technology for Your Success™

e = FRFET® PowerxS™ 1w

Eitsic® Global Power Resource™ Prograrmmable Active Droop™ phnm%r

Build it Mow™ Green FPS™ QFE TinyBoost™

CorePLUS™ Green FPS™ e-Series™ Qsm™ TinyBuckm

CorePOWERTH Groax™ Quiet Serigs™ TinyCalc™

CROGSVOLT™M GTO™ Rapid Canfigure™ TinyLogic®

L™ . IntellibdAxT™ . -JT“ TINY ORTO™

g;ﬁ?{n;géﬁgfer Logic™ LASOPEANL?T"? Saving our world, TrARAMKA at atirne™  TinyPower™

egabuc i iSeT™ TinyPy™

Dual Cool™ MICROCOUPLER™ S Tinyinfre

EcoSPARK® MicroFET™ G s

SN _ SMART START™ TranSic?

ici E:E ] MicroPakm SPM® TriFault Detect™

ESB% MicroPak7m STEALTH™ TRUECURREMT®

WillerDrive™ SuperFET® uSerDes™
) MotionMax™

Fairchild® X SupersoTm3

Fairchild Serriconductor® MD“D”'SPTTTM SuperSOT™-6 &393

FACT Quiet Series™ mWSa_velrn SupersOTr-g UHC®

FACT® OptoHiT™ Suprem0s® Ultra FRFET™

FAST® CPTOLOGICY SyncFET™ UniFET™

Fast/Cora™ OF'T%F'LANAR Sync-Lock™ WOKTH

T [SdeNeraL™ MR 2

? FOF SPM™

* Trademarks of Systerm General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICTNDUCTOR RESERVES THE RIGHT TO MAKE CHANGES W THOUT FURTHER NOTICE TOANY PRODUCTS HEREIN TO IMPROVE
FELIABIUTY, FUNCTICN, OR DESIGHN. FAIRCHILDDOES NOT ASSUME ANY LIABILTY ARISING CUT CF THE ARFUCATION QR USE OF ANY PRCOUCT
OR CIRCUIT DESCRIBEED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATICNS DO NOT EXFAND THE TERMS CF FAIRCHILD'S WORLEWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WWHICH COVERS THESE PRODUCTS.
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LIFE SUPPORT POLICY

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

Asused herain:
1. Life support devices or systems are devices or systems which, (a) 2. A critical component in any component of a life support, device, ar

are intended for surgical implant into the hody or (b) support or system whose failure to perform can be reasonably expected to
sustain life, and (c) whose failure to perform when properly used in cause the failure of the life support device or systemn, or to affect its
accardance with instructions for use provided in the labeling, can be safety or effectiveness.

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

ANTI-COUNTERFEITING POLICY

Fairchild Serniconductor Corporation's Ant-Counterfeiing Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external wehsite,
wisey fairchildsemi.com, under Sales Support.

Counterfeiting of sermconductor parts is a grovang problem in the industry. All manufacturers of semicondudtor products are expenencing counterfeting of their
parts. Custormers who inadvertentty 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 ourweb page cited above. Products custormers buy either frorm Fairchild directly or from Authorzed Fairchild Distributors
are genuine parts, have full raceahility, meet Fairchild's quality standards for handling and storage and provide access to 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 warranty issues that
may arise. Fairchild will not provide any wamanty coverage or other assistance for parts bought from Unautharized Sources. Fairchild is cormitted to combat this
global problemn and encourage our customersto do their partin stopping this pradtice by buying direct or from authorized distibutors

PRODUCT STATUS DEFINITIONS

Definitien of Terms
Datasheet Identification Product Status Definition
Farmative / Datasheet contains the design specifications for product development. Specifications may change

Advance Information

In Design in any manner without notice
Preliminary First Praduction Data_sheet contains prel|m\nar_y data; supplementary data NII he pubhshed_at a Ia_lter date. Fa_|rch||d

Semiconductor reserves the right to make changes at any time without notice to irmprove design.

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

Mo ldentification Needed Full Production changes at any time without notice to improve the design.
O solete Mot In Production Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
Rev. 154
© 2001 Fairchild Semiconductor Corporation www.fairchildsemi.com
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