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23 ns and 63 ns
Low Voltage Comparators

CMP401/CMP402

FEATURES

23 ns or 65 ns Propagation Delay
Single-Supply Operation
Compatible with 3V and 5 V Logic
Separate Input and Output Sections
Low Power

Wide Input Range: -5V to +3.9 V

APPLICATIONS

Battery-Operated Instrumentation
Line Receivers

Level Translators

Read Channel Detection

GENERAL DESCRIPTION

The CMP401 and CMP402 are 23 ns and 65 ns quad comp-
arators with separate input and output supplies. Separate supplies
enable the input stage to be operated from +3 V to as high as+6 V.
The output can be supplied with either 3V or 5V as determined
by the interface logic or available supplies. Independent input
and output supplies combined with fast propagation make the
CMP401 and CMP402 excellent choices for interfacing to
portable instrumentation.

The CMP401 and CMP402 are specified over the extended indus-

trial (—40°C to +125°C) temperature range. Both are available in

narrow 16-lead SOIC surface-mount packages and 16-lead TSSOP.
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FUNCTIONAL BLOCK DIAGRAM

VanaLoG+ = VpiGitaL =
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OUTPUT
IN-
VaNALoG- =
+0V OR -5V

NOTE: (VanaLoG+) —~ (VanaLog-)> 3V

CMP401: 20 MHz Noninverting Switching, Viy =+100 mV

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781/329-4700 www.analog.com
Fax: 781/326-8703 © Analog Devices, Inc., 2002



CMP401/CMP402—SPECIFICATIONS

ELECTRICAL SPECIFICATIONS (@ Viy = Vipig = 5.0V, Vgy = 0.1V, —40°C < T, < +125°C, unless otherwise noted.)

Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage! Vos T, = 25°C 3 mV
VOS 4 mV
Hysteresis 2 mV
Input Bias Current Is Ty =25°C 3 LA
Iz 4 HA
Input Offset Current Ios +3 HA
Input Common-Mode Voltage Range Vem 0 4.0 \Y%
Common-Mode Rejection CMRR 0.1VSVey<39V 60 dB
Large-Signal Voltage Gain Avo Ry =10 kQ 10 V/mV
Offset Voltage Drift AVs/AT 1 uv/eC
OUTPUT CHARACTERISTICS
Output High Voltage Vou Iog =-3.2mA 4.6 \Y%
Output Low Voltage VoL Ior. =3.2mA 0.2 A%
POWER SUPPLY
Power Supply Rejection Ratio PSRR V+ana and V4pig2.7Vto 6 V 60 dB
Analog Supply Current — CMP401 Tana Ta =25°C 6.5 mA
Digital Supply Current — CMP401 Ibi Vo=0V, Ry = o, Ty =25°C 2.0 mA
Analog Supply Current - CMP401 Tana 8.0 mA
Digital Supply Current — CMP401 Ipig Vo=0V,R. = 2.25 mA
Analog Supply Current — CMP402 Tana Ta =25°C 1.4 mA
Digital Supply Current — CMP402 Ibi Vo=0V, Ry = o, Ty =25°C 2.0 mA
Analog Supply Current - CMP402 Tana 1.75 mA
Digital Supply Current — CMP402 Ipig Vo=0V,R. = 2.25 mA
DYNAMIC PERFORMANCE
Propagation Delay - CMP401 tp 100 mV Step with 20 mV OD
Ta =25°C 17 23 ns
tp 100 mV Step with 5 mV OD
Ty =25°C 33 ns
tp 100 mV Step with 20 mV OD 30 ns
Propagation Delay — CMP402 tp 100 mV Step with 20 mV OD
Ta =25°C 54 65 ns
tp 100 mV Step with 5 mV OD
Ty =25°C 60 ns
tp 100 mV Step with 20 mV OD 75 ns
ELECTRICAL SPECIFICATIONS (@ V= Voig = 3.0V, Vgy = 0.1V, T, = 25°C, unless otherwise noted.)
Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage! Vos 4.5 mV
Input Common-Mode Voltage Range Vem 0 2.0 \Y%
Input Differential Voltage Range Voprirr +2.0 \%
Common-Mode Rejection CMRR 0.1VSVey €19V 60 dB
OUTPUT CHARACTERISTICS
Output High Voltage Vou Iog =-3.2 mA 2.6 \%
Output Low Voltage VoL Ior. =3.2mA 0.25 A%
POWER SUPPLY
Power Supply Rejection Ratio PSRR V+ana and V4pig2.7Vt0 6 V 60 dB
Analog Supply Current - CMP401 Tana mA
Digital Supply Current — CMP401 Ipig Vo=0V,R. = mA
Analog Supply Current — CMP402 Tana 1.2 mA
Digital Supply Current — CMP402 Ipi Vo=0V,Ry = oo mA
DYNAMIC PERFORMANCE
Propagation Delay - CMP401 tp 100 mV Step with 20 mV OD 32 ns
Propagation Delay — CMP402 tp 100 mV Step with 20 mV OD 70 ns
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CMP401/CMP402

ELECTRICAL SPECIFICATIONS (@ vty = +5V, Vs = 5.0V, T, = 25°, unless otherwise noted.)

Parameter Symbol Conditions Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage! Vos Vem =0V 3 mV
Input Common-Mode Voltage Range Vem -5.0 +4.0 \Y%
Input Differential Voltage Range Vprrr +8.0 \Y%
Common-Mode Rejection CMRR -49V<Vcy £390V 60 dB
Offset Voltage Drift AVs/AT 1 5 uv/eC
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vignat3Vitot6V 60 dB
Analog Supply Current - CMP401 Tana 6.5 mA
Digital Supply Current — CMP401 Ipi Vo=0V,Ry = o 2.0 mA
Analog Supply Current — CMP402 Tana 2.0 mA
Digital Supply Current — CMP402 Ipig Vo=0V,R. = 2.0 mA
DYNAMIC PERFORMANCE
Propagation Delay - CMP401 tp 100 mV Step with 20 mV OD 23 ns
Propagation Delay — CMP402 tp 100 mV Step with 20 mV OD 65 ns

NOTES
1Offset voltage is defined as (Vos: + Vs )/2.

Specifications subject to change without notice.
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CMP401/CMP402

ABSOLUTE MAXIMUM RATINGS!

Total Analog Supply Voltage ...................... 16V
Digital Supply Voltage . ......... ... ... .. ... 7V
Analog Positive Supply—Digital Positive Supply . ... —200 mV
Input Voltage? .. ... ..ot +7V
Differential Input Voltage ........................ 9V
Output Short-Circuit Duration to GND ......... Indefinite
Storage Temperature Range

S,RUPackage ..................... -65°C to +150°C
Operating Temperature Range

CMP401G, CMP402G .............. -40°C to +125°C VeANA V+DIG
Junction Temperature Range 3

S,RUPackage ..................... -65°C to +150°C 3
Lead Temperature Range (Soldering 60 sec) ......... 300°C 3

] b e AE e

Package Type 054’ 01c Units
16-Lead SOIC (S) 113 37 oC/W N N - o our
16-Lead TSSOP (RU) 180 37 °C/W
NOTES
!Absolute Maximum Ratings apply to packaged parts, unless otherwise noted. . :”_ -I '-_-
2The analog input voltage is equal to 7 V or the analog supply voltage, whichever 32
is less. 11
%0}, is specified for the worst-case conditions, i.e., 8 is specified for device soldered V- :NA I . DIG GND

in circuit board for SOIC and TSSOP packages. i ) - )
Figure 1. Simplified Schematic

PIN CONFIGURATIONS

16-Lead Narrow-SOIC 16-Lead
(S-Suffix) TSSOP
(RU-Suffix)
outs [1]e outc . 16
2 outs e —outc
OUTAE OUTD outA Houtp
v+DIG [3 DIG GND V4 DIG 1 piG GND
CMP401/ v+ ana ] CMRA01/ 1=y aNa
v+ANA [4] 402 [13] v-ANA ANA O F-IND
TOP VIEW +INA (ch':ovs:g:le) [ +IND
-INA [5] (Not toScale) [12] -inD -INB F-INC
+NB = NC
+NA [6] [11] +iND ry 9
-NB [7] -NC
+NB [8] [e] +inC

CAUTION
ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
WARNING! @

accumulate on the human body and test equipment and can discharge without detection. Although

the CMP401/CMP402 features proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high-energy electrostatic discharges. Therefore, proper ESD precautions Esp

are recommended to avoid performance degradation or loss of functionality.

SENSITIVE DEVICE
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Typical Performance Characteristics—CMP401/CMP402
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CMP401/CMP402
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Typical Performance Characteristics—CMP401/CMP402
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CMP401/CMP402

OUTLINE DIMENSIONS

10.00 (0.3937)
9.80 (0.3858)

3
4.00 (0.1575)
3.80 (0.1496)

AAAAAAAAT %

16 6.20 (0.2441)
s|| 5.80(0.2283)

0.25 (0.0098)

01000039 ¥ EFF 0T

COPLANARITY
0.10

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
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Figure 1. 16-Lead Standard Small Outline Package [SOIC_N]
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Figure 2. 16-Lead Thin Shrink Small Outline Package [TSSOP]

(RU-16)
Dimensions shown in millimeters
ORDERING GUIDE

Model' Temperature Range Package Description Package Option
CMP401GRUZ-REEL -40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
CMP401GSzZ -40°Cto +125°C 16-Lead Standard Small Outline Package [SOIC_N] R-16
CMP401GSZ-REEL -40°C to +125°C 16-Lead Standard Small Outline Package [SOIC_N] R-16
CMP402GRUZ-REEL -40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
CMP402GSzZ -40°Cto +125°C 16-Lead Standard Small Outline Package [SOIC_N] R-16
CMP402GSZ-REEL -40°C to +125°C 16-Lead Standard Small Outline Package [SOIC_N] R-16

' Z = RoHS Compliant Part.

©2002-2016 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
C00267-0-3/16(B)
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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