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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE). .. viieeiiiiiiiiieiiieee +6V
Voltage Inputs (IN+, IN-, REF) ......... (VEe - 0.3V) to (Vcc + 0.3V)
Output Voltage
MAX9117/MAXO119 ..o (VEE - 0.3V) to (Ve + 0.3V)
MAX9118/MAX9120.... (VEg - 0.3V) to +6V
Current Into INPUt PiNS.....cocooiiiiiii +20mA
OUIPUL CUITENT . ..o +50mA

Qutput Short-Circuit Duration ...

Continuous Power Dissipation (Ta = +70°C)

5-Pin SC70 (derate 2.5mW/°C above +70°C)............. 200mwW
8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mW
Operating Temperature Range .............ccccoceenn -40°C to +85°C
Junction Temperature
Storage Temperature Range .............cccccoee -65°C to +150°C
Lead Temperature (soldering, 10S) .......cccccoovviiiiiiiinn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX9117/MAX9118 (with REF)

(Vce = +5V, VEE = 0V, VIN+ = VREF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = +25°C 1.6 55
Supply Voltage Range vee Inferred from the PSRR v
test Ta = TMIN to TMAX 1.8 55
Vce = 1.6V Ta = +25°C 0.60 1
Supply Current Icc Ta = +25°C 0.68 1.3 HA
Vce = 5V
TA = TMIN to Tmax 1.6
IN+ Voltage Range VIN+ Inferred from output swing test VgEZ_ V(O:CZ+ V
Input Offset Volt v (Note 2) TA = +25°C ! > v
npu set Voltage ote m
P 9 os TA = TMIN to TMAX 10
Input-Referred Hysteresis VHB (Note 3) 4 mV
. Ta = +25°C 0.15 1
Input Bias Current B nA
TA = TMIN to TMAX 2
Vce = 1.6Vto 5.5V, Ta = +25°C 0.1 1
Power-Supply Rejection Ratio PSRR mV/V
Vce = 1.8V to 5.5V, Ta = TMIN to TMAX 1
Ta = +25°C 190 400
MAX9117,Vcc =5V,
ISOURCE = 5mA TA = TMIN to TmAX 500
Output Voltage Swing High Vce - VoH Voo = 1.6V, Ta = +25°C 100 200 mV
MAX9117, v 18V
ISOURCE = TmA cc Z eV, 300
TA = TMIN to TMAX
Ta = +25°C 190 400
Vcoe =5V, Isink=5mA
TA = TMIN to TMAX 500
Output Voltage Swing Low VoL Vce = 1.6V, Ta = +25°C 100 200 mV
| =1mA =
ISINK Vcc =18V, 300
Ta = TMIN to TMAX
Output Leakage Current ILEAK MAX9118 only, Vo = 5.5V 0.002 1 A
\Y =5V 35
Sourcing, Vo = VEE ce
- Vce = 1.6V 3
Output Short-Circuit Current Isc mA
o Vce =5V 35
Sinking, Vo = Vcc
Vce = 1.6V 3
High-to-Low Propagation Delay Vce = 1.6V 16
tPD- us
(Note 4) Vee = 5V 14
2 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX9117/MAX9118 (with REF) (continued)

(Vce = +5V, VEE = 0V, VIN+ = VREF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vce = 1.6V 15
MAX9117 only ce
Vce =5V 40
Low-to-High Propagation Delay Vce = 1.6V, RpuLLupP
(Note 4) tPD+ —~ 100kQ 16 bs
MAX9118 only
Vce =5Y, 45
RpuLLUP = 100k
Rise Time triSE |MAX9117 only, CL = 15pF 1.6 ys
Fall Time tFALL CL = 15pF 0.2 ys
Power-Up Time toN 1.2 ms
Ta = +25°C 1.230 1.252 1.274
Reference Voltage VREF Y
TA = TMIN to TMAX 1.196 1.308
Fiefer'er.wce Voltage Temperature TCRer 100 ppm/
Coefficient oc
. BW = 10Hz to 100kHz 1.1
Reference Output Voltage Noise EN mMVRVS
BW = 10Hz to 100kHz, CREf = 1nF 0.2
Reference Line Regulation AAVVR;CF/ Vcec = 1.6Vto 5.5V 0.25 mV/V
. AVREF/ B mv/
Reference Load Regulation AlouT AlouT= 10nA +1 nA
ELECTRICAL CHARACTERISTICS—MAX9119/MAX9120 (without REF)
(Ve = +5V, VEE = 0V, Vecm = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ta = +25°C 1.6 55
Supply Voltage Range Vee Inferred from the v
PSRR test Ta = TMIN to TMAX 1.8 55
Vee = 1.6V, Ta = +25°C 0.35 0.80
Supply Current lcc Ta = +25°C 0.45 0.80 HA
Vce =5V
Ta = TMIN to Tmax 1.2
Input Common-Mode VEE - Vce +
Voltage Range Vcwm Inferred from the CMRR test 0.2 0.2 V
-0.2V<Vem < Ta = +25°C 1 5
Input Offset Voltage Vos (Vcc +0.2V) mV
(Note 2) Ta = TMIN to Tmax 10
Input-Referred Hysteresis VHB -0.2V <Vem < (Vee + 0.2V) (Note 3) 4 mV
) Ta = +25°C 0.15 1
Input Bias Current B nA
TA = TMIN to TMAX 2
Input Offset Current los 75 pA
Vece = 1.6V 10 5.5V, Ta = +25°C 0.1 1
Power-Supply Rejection Ratio PSRR mV/V
Vce = 1.8Vt0 5.5V, Ta = TMIN to TMAX 1
Common-Mode Rejection Ratio CMRR | (VEe - 0.2V) < VoM < (Vee + 0.2V) 0.5 3 mV/V

MAXIW 3
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ELECTRICAL CHARACTERISTICS—MAX9119/MAX9120 (without REF) (continued)

(Vce = +5V, VEE = 0V, Vcm = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX9119 only, Vcc = | TA = +25°C 190 400
5V, ISOURCE = 5mA | Ta = TmIN to TMAX 500
. . Vee - Vee = 1.6V
Output Voltage Swing High ' 100 200 mV
VOH | MAX9119 only, Ta = +25°C
ISOURCE = TmA Vee = 1.8V, 300
TA = TMIN t0 TMAX
Vce =5V, Ta = +25°C 190 400
ISINK = 5mA TaA = TMIN to TMAX 500
) Vce = 1.6V,
Output Voltage Swing Low VoL Th < 425° 100 200 mV
ISINK = TMA
Vce = 1.8V,
300
TA = TMIN to TMAX
Output Leakage Current ILEAK MAX9120 only, Vo = 5.5V 0.001 1 pA
Vce =5V 35
Sourcing, Vo = VEE cc
o Vce = 1.6V 3
Output Short-Circuit Current Isc mA
) Vce =5V 35
Sourcing, Vo = Vcc
Vce = 1.6V 3
High-to-Low Propagation Delay 0 Vce = 1.6V 16 us
(Note 4) ) Ve = 5V 14
Vee = 1.6V 15
MAX9119 only cc
Vce =5V 40
Low-to-High Propagation Delay Vcec =1.6V,
t 16
(Note 4) PD+ RpPuLLUP = 100kQ Ks
MAX9120 only
Vce =5Y, 45
RpuLLUP = 100k
Rise Time tRISE MAX9119 only, C|_ = 15pF 1.6 us
Fall Time tFALL CL = 15pF 0.2 us
Power-Up Time tON 1.2 ms

Note 1: All specifications are 100% tested at Ta = +25°C. Specification limits over temperature (Ta = TmiN to Tmax) are guaranteed
by design, not production tested.
Note 2: Vos is defined as the center of the hysteresis band at the input.
Note 3: The hysteresis-related trip points are defined as the edges of the hysteresis band, measured with respect to the center of
the band (i.e., Vos) (Figure 2).
Note 4: Specified with an input overdrive (VoverbpRIve) of 100mV, and load capacitance of CL = 15pF. VoveRDRIVE is defined
above and beyond the offset voltage and hysteresis of the comparator input. For the MAX9117/MAX9118, reference voltage

error should also be added.
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(Vce = 45V, VEE = 0, CL = 15pF, VovERDRIVE = 100mV, Ta = +25°C, unless otherwise noted.)

MAX9117/MAX9118 SUPPLY CURRENT
vs. SUPPLY VOLTAGE AND TEMPERATURE
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(Vce = +5V, VEg = 0, CL = 15pF, VoVERDRIVE = 100mV, Ta = +25°C, unless otherwise noted.)

MAX9117/MAX9119 OUTPUT VOLTAGE
HIGH vs. SOURCE CURRENT AND TEMPERATURE

SHORT-CIRCUIT SINK CURRENT
vs. TEMPERATURE
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REBEREERE)

(Vce = +5V, VEg = 0, CL = 15pF, VoVERDRIVE = 100mV, Ta = +25°C, unless otherwise noted.)

PROPAGATION DELAY (tpp-)
vs. TEMPERATURE
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SETY,

ATJER ol

AN EHEEEEE T Ve - 0.2VA' 5V + 0.2VE TR
INTWEY, a/L—%F. Uy MNADOEED
EPANEBEICBNTEELE T, ANDBENERSEE
FEEARTHNIE. AHD/NAT7XAERIZ=0.15nA(typ)
TY, AVNL—FDAAISEREFICER N
NEESDRES A A — RICEDT. BEENSRE
INTWET, AHBERENVEREREBXxDE. ESD
RETAF— RIFIBESEBNA T REBODTERZRL
WBHET,
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VI77L>2Z(MAX9117/MAX9118)

MAX9117/MAXQT18MAER') 77 L > Ald. Veg&
HELLUEEADBEN+1.252VEHBDTINET,, 1E%#
BERIEIZ-40C~+85CHEBE&SHEICHIZDT
100ppm/C T, ZDUT77LRIE. 120nADER
V=L D TR ENBEPNPII VS T7A40OTTY
(H1)e BEUIZ7LYRODHAA Y E—F 22U
200kQ(typ) THhddH. RELEFERHI D&
ldTEFE A, . BRU—2AFT U T/INNA/IR
TS, FROBEMEBFEICHLTEETT, HAHT >
E—5 2 22220 BOH27 T)5—3 21
HNTIE. (MAXA1B2EDVMEAN ) —oDART
TUT7LVR&E/INYTF7LTERSE0,

PIVr—>a s

REE. EEDEE

MAX9117~MAX91201F. 5saED/Ny T 1) ERE 1 28
ICELTWET, RIUCEBNYTUSAT BERYV
PIMFREZRE LIZIHBEDMAXO117~MAX91200D
ERFBOBMERLE T,

REBEXFIR

ZLOOAVNL—FIF. /AZXRLELLLBNEFEY
A —=RNYIDEHIZ) ZT7EERE TCEIRLE T,
ZOBRRIT. FEDANDEEIMEDAIDEEE
ZL0LWD. EBIOENRICELCLE T, MAX9117~
MAX9120l3. BEMMRE / A ZDEEITIHINT D=8
ICREERXT) X &=RATINE T,
AVNL—DERFY &Y, 22Dy S
AV MDRRESNE T, 1 DI ENIBFDANEBED
eONVtHR). HOT1DIFALTHAUBRFDANERED=6
(VTHR) TI(R2), @Y TRA > NOBDEHLER
T R(NVER)TY . AV/INL—FDANBERLH
ZLWE, EXFUDIEY . OVIL—FDABD

Vee

120nA

REF

VBias

— Vi

B1. MAX9117/MAXQ1188BFE 77 L2 XAHAD
SMElE

AN RBLMBZLE) ., RROEEDHEHENDOAS
Z5|EBELE T, IN-ICEEBEA M. IN+AZEE
TOHER2ICRLET . ANBENEICLEODTEHID
MIFEL T, BICHNHRET DREITTT,

EXFTUSZDEMMAXI117/MAX9119)

MAX9117/MAX911913. 4mVDRERE T 22
NV RZBATNET (Vyp)e 3DDEHNZRIVZIED
TA—RNYOIZEY). ERTULRAEBMTCEET
(B3)o BL. ZOEEEFEATDEEZT YD
ERBNESBEYET, UTOFIBETENEZE
LTFE0,

1) RIZBIRL & T, INICHIFTD—TERIFT2nA
PUTTHaldH. R3IZANDERZDLLLED

0.2pAICL. V—JBRICER Y DREZE/RIC
MZTFREW. MY TRAYMIBNWTRI%E

ANBDERISVRer - Vour)/R3TT ., 2DMDAIEEI L]
NKEZER T DE. RIERDDRD2DDIAMEFON
F9:R3 =VRee/IrzXIFR3 Ve - VRep)/IRze 2D
2ODEMEDSIEDNSNVHEZFEALTTRS,
Bz, MAX9117(Vrer = 1.252V)EVe = BV &

#£1. MAX9117~MAX9120&ERLE/NYFUP TV r—3Y

BATTERY v v CAPACITY, | MAX9117/MAX9118 | MAX9119/MAX9120
RECHARGEABLE | 'FRESH | VEND-OF-LIFE | AA giZE OPERATING TIME OPERATING TIME
TYPE v) v)
(mA-h) (hr) (hr)
Alkaline
(2 Cells) No 3.0 1.8 2000 25x 106 5x 106
Nickel-Cadmium
6
(2 Cells) Yes 2.4 1.8 750 937,500 1.875 x 10
Lithium-lon
6 6
(1 Coll Yes 35 2.7 1000 1.25 x 10 25x10
Nickel-Metal-
Hydride Yes 2.4 1.8 1000 1.25 x 106 2.5x 106
(2 Cells)
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YorL2XM/V227 2% L. SC70, 1.6V,
7 //VDO—, Beyond-the-Rails3>/YL —%

THRESHOLDS

ouT —|

ViN

NI
MAX9117
MAX9119

2. ALv2 3V ROEXTIDZ/INYR

FERALTNDEICIhs= 1WAERGE . 2DDIEHE
31.2MQRU3.8MQICKEYI ET, TDFA.
1.2MQZER3MDIZEBE L TRATT S0,

2) MEHEZFUIZNY RV EBUET, Z0
BITIIEOMVERDE T,

3) RAIZHOTRIZEHELFT,
R1=R3(VHB/Vce)
ZOBIDEEERATDERDEDITEET,

R1 =1.2MQ (50mV/5V) = 12kQ

4) VTHR > VREF X (R1 + R3)/R3(\_’_U5ct:)‘/:\ VIN
DERTBED N Y TRA Y MVpp) BRUET
(VTHRLJV|N7|J\_]:§-3_§)H§® NJWTRAYRNTY),
IRl VDR Y TRA Y NEBATLERTS
FBICO2/L—5DEANMO—mo/N\1 I ED
DALY AINREETYT, ZOBITIE. 3VEE
[OESE®

5) RATR2ZEELZ T,
R2 = 1/[VTHR/(VREF x R1) - (1 /R1) - (1 / R3)]
R2 = 1/[3.0V/(1.252V x 12kQ) - (1 / 12kQ) -

(1/1.2MQ)] = 8.655kQ

ZDHITIE. 8.66KkQZEIRHEMBLE L TRUET,
6) MNIYTBREEERT ) RERATHRIEBLET,
VINEFEEF © Vrur = Vrer X R1I(1/R1) + (1/R2)
+ (1/R3)] = 3V

VINLFBERE © Vrue = Vrar - (RT X Vcc/R3)
EXTUIR = VTHR - VTHF =50mV

EXTVY S ZMENMMAX9118/MAX9120)

MAX9118/MAX91201d. 4mVDOABE X TR
N REBZTNE T, ARRIEF -T2 RLA UHSD

MAXIW

X3. MAX9117/MAX9119DE R T 1) 2 X MEM

ZiRATLNDIED. ABTIVT Y TERERLBEELET

(R4) EDT4—RN\vozFERL. EXTUI 2%

EMTDIENTEEIN. Z20HEEFORIET

MAX9T17/MAXQT19DIZTE LB TFELGWE T UT

DFIRCHEMEZSTELTFS0,

1) R3 = VREF/1 UARL;R:S = (VCC - VREF)/1 |.JA -R4
ICEDTCR3IZFBIRLE T, CD2DDFEMED DS
DN NHZEERL TR0,

2) BEHBEZF RN KV BRUET,
3) RRICHEOTRIZEEL T,
R1=(R3 + R4) (VHB/VCC)

4) VD ERTBED R TRA Y N (Vryp) BED
FITViprIBVIND ER T 2D Ry TRA K
T9Y)o INIF. VA U Y TRAVNEBZT
ERTHHICOA/NL—=FDHANO—ND/NAIC
MIEHLDZAL Y23V REBETT,

5) RATR2ZEEL &7,

( V1hR ) 1 1

R2=1/ —
VREFX R1 R1 RS

6) PIYTBEEERT I RERANTHEIELZT,

L 11 1
Vin E58F: Viir = Vrer x R (ﬁJ'ﬁJ'@)
V|N TB%E%
L 1 R1
Vige = Veer xR [= +— ] v
THF = VREF X (R1+R2+R3+R4) Voo

EXT1) X =VTHR - VTHF
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Y2rL2X/V 77 L2X% L. SC70. 1.6V,
7 //VDO—, Beyond-the-Rails3>/YL-—%

Nybr—3
(COF—=H—MIBHINTND/NY T—JH I, BFMARBMEINTNDEIEIRY EFHA. BID/ VY T— RIS,
japan.maxim-ic.com/packages = S BT =\, )

o
o
w
015 REF. 2
* COMMON_DIMENSIONS S
D = SYMBOL | MIN NOM_ | MAX S
5 A 0.80 0.95 110
J * Al 0.00 007 | 010
7N AZ 0.80 050 | 100
o 0.15 022 | 030
| | —r c 0.10 014 | oi8
MARKING — D 1.80 200 | 220
N e 0.65 BSC.
S~ A E LS5 | 125 | 135
HE | | E
A T HE 1.80 220 | 240
026 | 034 | 046
P L1 0425 TYP.
PIN 1 DOT- T 7 - Q1 010 [ 025 [ 040
PKG, -
- PINI1
-I I-_b ——I I‘—c
*@—»*E’—»
NOTES:
1, ALL DIMENSIONS ARE IN MILLIMETERS.
2, DIMENSIONS ARE INCLUSIVE OF PLATING.
3, DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4,COMPLY TO JEITA SC-8BA EXCEPT FOR DIMENSION ‘L
ALL DIMENSIONS COMPLY TO JEDEC MO-203.
| | | , COPLANARITY 4 MILS. MAX.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
r _I_ DATUM "A* AND LEAD SURFACE.
MARKING 1S FOR PACKAGE ORIENTATION REFERENCE ONLY.
A2 | I | A 8. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
l :~: ‘ BASIC DIMENSION “e”, #0.05,
>,
Al @M WAV
TITLE:
PACKAGE OUTLINE, 5L SC70
APPROVAL DOCUNENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0076 E A

MAXIW 13

OC L6 XVIN-LELI6XVIN



MAX9117-MAX9120

YrL2XA/VZ7L2X%L. SC70, 1.6V,
7//YD—, Beyond-the-Rails3>/YL-—%
NIT—2 (1RE)

(COF—=H—MIBHINTND/NY T—JH I, BFMARBMEINTNDEIEIRY EFHA. BID/ VY T— RIS,
japan.maxim-ic.com/packages = S BT =\, )

(%)
i
INCHES MILLIMETERS &
DIM| MIN MAX MIN MAX 2
A | 0.053 | 0.069 | 135 | 1.75
N A1 | 0004 [ 0010 | 010 | 025
EI EI EI EI EI EI I B | 0014 | 0.019 | 0.35 0.49
C | 0007 | 0010 | 019 | 025
T e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 380 | 4.00
E H H [ 0228 | 0244 | 5.80 6.20
L | 0016 | 0050 | 040 | 1.27
O
\ 1
EI EI EI EI EI EI 2 VARIATIONS:
! INCHES MILLIMETERS
TOP VIEW pM[ MIN | MAX | mMIN | MAX [N [mso12
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0.344 | 855 | 875 |14| AB
D | 0386 | 0394 | 980 | 1000 |16] AC
’ |
) { c
fimimii (et 1l Ry
— e |— —f |8 Al —s o«nswj
— | f—
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). EDSEIIIACOIEI%ﬁ/VI/JXI/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITLE
5. MEETS JEDEC MSO12. PACKAGE OUTLINE, .150" SOIC
6’ N = NUMBER OF PINS’ APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/
ETFEIE
Rev 4TETenfeR—2 01, 2, 9. 13
q:F:JL\ - 17 ) \"'J ﬁi‘é*t T169 -0051 RREFMBEX BHRMHE3-30-16 (KUY 1EI)
-/ b = TEL. (03)3232-6141 FAX. (03)3232-6149

VFILARREIIVF DV LABEGICHRAINCRBEUADERBOERICONT—tEEFZAWINRIT, BBEFHFSM 2 XEEEchTHEtEA,
VFIULASHERTELCEBRUAEZEET DEMNZEBRLET,

14 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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