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ABSTRACT
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0 mV offsel 0 mV offset 100kS & Edge Negative

JUN 3.3 dnvazdygavnenagoumAvauand
3.4.3.3 fuiumAdameITa(Hysteresisuazusiiudunnoonidn

AusamuIlamINALNTY

Hysteresis = (Verip up — Virip down )

Vos = (Vtrip up t Vt‘rip down )/ 2
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4.1 WIsuiguA1nialdanna99sNniin1seantuuLasi9asCM5 1

|
Max9022 2995V99nuY

Part No. Trip up
1 212mVv
[:2 208mV
3 | 296mV
Max9022 29335CM51
Part No. Trip up
1 216mV
2 264mV
3 276mV

Trip down Hysteresis Vos

-184mV 3.96mV 0.14mV
-136mV 3.44mV 0.36mV
-164mV 4.60mV 0.66mV

#1599 4.1 ANIRLAAINI9ATNDDALUY

Trip down Hysteresis Vos

-168mV 3.84mV 0.2dmV
-160mV 4.24mv 0.52mV
-100mV 3.76mV 0.88mV

A15197 4.2 A1NIRlAe1n12995CM5 1
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Part No. Hysteresis

1 3.13%

2 18.87%
3 22.34%

Vos

41.67%

30.77%

25.00%

- & a = B = a @
19NN 4.3 uJaiL%uﬁm'mwaa'mwm’msmaaﬂl,l,wLtJ'iEJUL%EJUﬂU'NﬁCMSl
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4.2.1 Wisuiisugluuudgyanaluvagiinveunisdeunlasuu

”@mﬂmQWﬂaqaiﬁaaﬂLLUU QSV/divs 5ms/div .5V/divs 5ms/div

Ag. TELEDYNE LECROY

Timébase 3.5 ms] Trigger

JUN 4.1 sUdyamnugyinmsinveunsiasunlasuueeseasioaniuy

“mmqmanﬂaqaaCM51©5V/divs 100ms/div .ZV/divs 100ms/div

A TELEDYNE LECROY

200 Vidv

0.00 V olfset

SU 4.2 sudyaaazyhnisiaveunsiuaeuulauueesisnsCMs1
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”zymwmamamﬁaammuOSOOmV/divs 5s/div .2V/divs 5s/div

A0 TELEDYNE LECROY
P Eioyehonyouto

d‘ s o s A d’
3UN 4.3 gUdganunzyinnTineunsasuLUasuuee9995MI0ank Uy hUUYEIe

.2V/divs 5s/di

A5 TELEDYNE LECROY
o st

”zy,npmmaawm(:MSlOSOOmV/divs 5s/div

Timebase  0.0s]Trigger B

ﬂmmmzﬁﬂmﬁmaumnﬂé’auuﬂawwamqmCMS1 LUUUENY

@ahl
=
=b_
=
~

can
[t

e
o=

2

30



4.2.2 Wiguiisuguuuudyanaluvugitnveuniswasuwlasens

”fgfg”nmmﬂ”mﬁﬁaanu,w OSV/divs 5ms/div .ZV/divs 5ms/div

Ay, TELEDYNE LECROY
P Exvoriyouook

Timebase 35 ms§ Triog
v

St

‘4 s -] s A 1 dl
U 4.5 JUdgynnuungyinmMsinveunsasullasansue9asNonnLuy

fouay1a1v992993CM51 OSV/divs 5ms/div .ZV/divs 5ms/div

A0 TELEDYNE LECROY
‘\ Everywhoroyoulook

[Timease 0.0 ms] Trigger &

op 405V

UM 4.6 sUdyanaasyhnisinveunsiuasuntase11weseasCMs1
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‘ZV/divs 5s/div

A TELEDYNE LECROY
B plicri

“zuaym‘uamwiﬁaammuOSOOmV/divs 5s/div

-

UM 4.7 Udygnanzyhnisinveunisasuulasanweneasiivinisesnuu wuuens

HUn10Uv992935CM5 1 OSOOmV/divs 5s/div .ZV/divs 5s/div

A TELEDYNE LECROY
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[ File T Vertical

Timebase 0.0 ms Trigger  CHES)

1.000 Vidiv 0 iv Normal 2.75)
offset -3.030 V ofst 100kS 500k Edge  Positive
TELEDYNE LECROY \ r 1 7 5 PM

JUFg NS InveuULLAUaUE1ITDI99TCM5 1
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OPAMP &
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7 mV

]

0.00V offset 0 mV offset 0my 100 kS
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1.000 Vidiv 1.000 2.00
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MAXIWV

Micropower, Ultra-Small, Single/Dual/Quad,

Single-Supply Comparators
General Description Features :
The MAXB021/MAXS022/MAXB024 single/dual/quad ¢ Low-Cost Solution Availsble in Space-Saving b
comparalors are oplimized for low-power consumption SC70 Packages (Half the Size of S0T23)
while still proviging a fast output response. Thay are k
designed for single-supply applications from 2.5V 1o % Low 2.8uA Supply Current
5.5Y, but can also operate from dual supplies. Thase * Propagation Delay 8
comparators have a 3ps propagation delay and con- .
sume 2.B0A of supply/ curment per comparator over the  # Internal dmV Comparator Hysteresis N
-40°C 10 +125°C operating temperature range. The Com Rail-to-Rair® =4
combination of low-power, single-supply operation . Pon Ouipus Satuge
down 10 2.5V, and ultra-small footprint makes these + 2.5 lo 5.5V Single-Supply Voitage Range
devices ideal for poriaile applications. ¢ No Phase Reversal for Overdriven Inputs :
The MAXS0Z21MAXSD22MAXO024 have 4mV of buil-in d
hysteresis 10 provide noise immunity and prevent osci- ¢ SPace-Saving Packages
Iations even wilh a slow-moving input signal, The input §-Pin SC70 (MAXS021) 8
cOTRon-mode range axiends from the negative y 8-Pin SOT23 (MAX8022)
1o within 1.1V of the positive supgly. The design of the B-Pin pMAX (MAX9022)
comparator-outpul slage subelantially reduces swilch- 14-Pin TSSOP (MAX9024)
ing curfent during ouiput transitions, eliminaling power-
supply glitches.
The MAXS02! single comparalor is avalable in iny 5 —_Ordering Information
pan SC70 and SOT23 packages. The MAX9022 dial TEMP RANGE PIN-PACKAGE
comparalor i available in B-pin SOT23, pMAX, and SO i :
packages, and the MAX9024 quad comparalor & avaik MAXSO2IAXK-T 40°Cio4126°C  5S5C708 0
able in 14-pin TSSOP and SO packages. MAXSOZTAUK.T  40"Cio «125°C 5 SOT234 o
plications MAX9022AKAT  40°Cio+126°C  850TZa8
o MAXSOC2AUA  40°C 1o s128°C 8 uMAX §
Banery-Powered Digital Line Recesvers MAXSOPZASA  40Cio +128°C B SO
Ponable Systems Keyless Eniry Sysiems MAXS024AU0  40°Cio+125°C 14 TSSOP
Motse Communicalions  Trreshold Detactors/ MAXSOZAASD  <0°Cio +128°C 1450
Sensor-Signal Detection  Discriminators
Photodiode Preamps Typécal Application Circuit appears at end of data shoet.
Pin Configurations
0P VEw
w1 5] v oot [7] [[we  om[i ] oo
moam e [7] MDGM [ o ™[ ] no-
va 2] wi L ] suoan [Ee
wo (2] e [i] v
3] 4] our v [1] Sim pefs 1] me.
w5 9] me-
pry—— SOT23MAXS0 oune 7] ) osc
TSSORS0
Ral<o-Ral is a registered trademark of Nipoon Motoroda, Lid
MAXILM Maxim integrated Products 1
For pricing, delivery, and information, please contact Maxim/Dallas Direct! at

ordering
1-888-629-4642, or visit Maxim's website at www.maxim-ic.com.

39




MAX9021/MAX9022/MAX9024

Micropower, Ultra-Small, Single/Dual/Quad,
Single-Supply Comparators

ABSOLUTE MAXIMUM RATINGS
Supply Yokage (VoD 0 VES) e DIV o 4BV
Vakage Inguts 1M+, 1H-5a Vagl .03V I0 (Vop + 0.3V
Differantial ot Voltage (INe 9 B). ... . BBV
Outpun ShoriClroull Duration ...—....... 25 o Effer ¥po or Vg
Currem ima Any Fin 20ma
Cominuous Power Dissipation {Ta = +70°C)
E-Fin SC7D {derate 3 1m C aboe + TORC)......._.. 247 midd
E-Pin 50723 (dorate 7.1 MM above « T0°C)..... ... K7 Imii¥
EB-Pin 50723 (dorate 5. 1mWPE sbove + 70°C)....... 727wl

S:Pin pMAY (derale 4. 5mWT above < TDPCH ... BE3mN

8P 50 {derate SREMAFE above + 70°0). .. AT ImW

14-Pin TSSOP (deratn 5ImnRC abowe 4 70FC) o T2Tm

14Pin SO {derate B 2mWC above « M. ... GSTMW
Tempeasre Range

iva Application ... _.o=dDMC 0 e 1250

Juncion Temperature +180°C

Storage Temperalure Range ... B o AT

Lisad Temnporalure {soidering, 105) ... A 300°C

MMMMMﬂmMWM“mw‘mmﬂﬂammwm iy Lne T
mamM§Mammmwwmhm‘wmamwamm Expeiiag o
8kl B RARRTILIN S QP SOV A St (Y et iy AT S ikt

ELECTRICAL CHARACTERISTICS

{¥po = 5Y, Vgg = 0, ¥pgy =0, Ty = ~40°C Io + 125°C, uniess olharwise noted. Typical values ans 38 Ta = 426°C) (Mot 1)

PARAMETER SYMBOL CONDITIONE MiN TYP  MAX | UNITS
Dperating Yoltage Ranga Voo | Guaramesd by PSR st 25 a5 ¥
Supgily Cunent P Companior Ioo 28 L] s
Inpust Diisot Vokage Voe {MNole 2) £t +8 my
Inper Dspt Volkape: '

Tampaniurs Cosficient TCVos = i
rosis (Moie 3) 4 mi
Input Bas Corent kg 3 ED nh
Input Ofsat Cumant s 42 +E0 nk
Commaon-iode Yoltage Range Vow Guaramead by CMAR fest W5y Voo = 11 ¥
‘Commandiode Fojection Fatio CMER | Neg < Vo< (VoD = 1Y), Vpo = 58 ma jiis] ol
Fovwor-Supply Rejecion Fatio PERA | Yoo =28V o558V EQ 53 dB
Vo= Voo = ViouT, IsOURCE = 10uA 2
(Vees = Ve 220mV | laniace = 4ma I ap0
DutpusVoltage Swing VoL ¥ my
L L Wioe = YouT = Vag, I = 10U8 2
(Vi = Vina ) 220mV | fgpac = demlh 180 400
Duiput ShoCirowt Cumam [ =a) 50 méa,
: R = 102, Voo = 10my bl
Propagation Delay .
sk 1 15pF (Mot 4} [ yon = 10omy ] 5
Rise and Fall Tirs 1. IF Fi = 10KE1, Oy = {5pF (How &) 20 3
FPowar-On Tima AL = 10k82, G} = 15pF 150 =
Maximum Capaciive Load O Mo susiainod oscilations 150 o
Hate 1: All devices are produuction fested at 28°C. Al iemporatre limies are guaranised by design.
Mabe 2: Comparatoe inpust Offset is cefined as the conler of e hysieresis zone.
Mote 3: Hystoresis i defined as the difference of tha % points required o change comparafar cuput states.
Mate &: Vop = the overdrve: voliage beyond e offsel and hysteresis<inieemined rip poris.
Mabe 5t Hise and fai imes are moasuned betsaen 10% and 50% at OUT.
= S AKXV
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MAXIMN

17uA Max, Dual/Quad, Single-Supply,

General Description
Maxim's MXL117E and MXL1179 are dusl and quad
mictopowsr, precigion op amps. They featura an
axtramely fow | TuA max per op amp supely current, 88
well as precision offsel specilications; 30pV offsat woit:
ape, and 50pA ofleet current. Bolh oflsol parameters
hiava low deiil ove lemperafung and Gme,

The MXE1178 and MXL1 173 can opersta from a sngle
zupply [e.g.. one lithium cell or two NiCd celis), The
Input vollega rangs inchides ground. The cutpat stage
Swings to within a few milivells of ground while sinking
aurenl, which eliminatas pull-down resistors and saves
POWES

Bath devices are optimized for +8¥ singla-supply
oparation; but spocilications far « 15V operalion are
also provided,

Maxim's MXL1178 and MXL117D ara pin compalibla
wilh industry standards such ag the LT1178 and
LT117%. For applications thal requlre smaller
pickaging, see iha MAXATEMAXATE data sheal. For
epplications that requira lower pawer, ses tha
MAXACEMAKADT MAANADT 1pA op amp data shoat.

Precision Op Amps

Features
# 17uA Max Supply Current per Ampiifier

& T0uV Max Offsel Voltage

& 250pA Max Offeel Currant

# SnA Max Input Blas Current

# 0.0pVpp 0.1H2 to 10HZ Voltage Noiss
# 1.5pApa 0.1Hz to 10Hz Current Nolse
& 0.5:VC Offset-Voltags Drift

4 85kHz Gain-Bandwidth Product

& 0.04Vi:s Slew Rate

# Output Sources and Sinks SmA Load Current

Ordering Information
Ballery- or Solar-Powared Systams; —— oA
Porlatie Instumentaton. WINAGOE, - TOBAING: 8P o
Famale Sensct Ampitier MCL11TRONE T o + 7000 & Plastic DIF
Sabailte Circuliry MEL11TES TG 700 16 Wigw 50
Mirapowar Sampia-and-Hoid ML 1TBING -80°C 10 +85°C Plastc DIF
Thermocoupia Amplifier MELITFRACH T a0 +70°C 14 Pastia DIPF
Micropowar Filiers MIELT17ECN 0G0 +10°0 14 Plagic DIF
Single Lithium Cell Pawarad Systems MKLITES 150 % +70°C 16 Wics 50
WXL A0PC R +B5°C 14 Frassa OIP
. ‘ Pin Configurations
— Typlcal Operating Circuit e ;
ouTA L]
Aaxien 4'“[1-‘-: :
17g +INA LT
- MXLT o
<4y
i ‘! SUT A 7] "'i—ﬁj ouT D
sl -HAEL:[ ﬁﬂ«‘“
i ] AL vy Bk
S +a 3] 1] #ND
; :F___.» ORI AMNLidire Vo [i] 1] W
ARANLAN sl G~ W] s
12 MXLTTTE w0 5] EET
AR e T oure 7] 1] e
voust = (VIVEH( + 25 -2ﬁ5| o
MPEOANCE
Wmﬁmnﬂ Al Confiirasizns coriend on lst nage.
AANLA Maxim integrated Froducts 1
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