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ABSOLUTE MAXIMUM RATINGS

IN, CHG, GATE t0 GND.......ooovvivvieeeeee -0.3V to +26V
BATT, TSEL, THERM, ADJ to GND..........cccooviin -0.3Vto +6V
GATE 10 INL.coii -6V to +0.3V
THERM, ADJ to BATT -6V to +0.3V

GATE Continuous Current ..........coooeeeeiiiieeceieeee -10mA

Continuous Power Dissipation (TA = +70°C)

8-Pin uMAX (derate 4.1mW/°C above +70°C) ............ 330mw
Operating Temperature Range ..............cccooeeen. -40°C to +85°C
Storage Temperature Range -65°C to +150°C

Lead Temperature (soldering, 10S) .......ccccoovvviviiinnrennn. +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

(VIN = Veag = +10V, VBATT = +4.2V, TSEL = GND, GATE = unconnected, ADJ = unconnected, THERM = 10kQ to GND,

Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage (Note 1) VIN External PMOS FET off 4.4 22 \
Undervoltage Lockout Trip Point BATT rising 2.1 2.2 2.3 \
Undervol.tage Lockout Trip-Point BATT falling 60 my
Hysteresis
Fast-Charge Qualification BATT rising, transition from precharge to 2 405 o5 2575 v
Threshold full current
Fast-Charge Restart Threshold BATT falling, transition from Done to 392 400 408 | V

Prequalification state (Note 2)

Fast-Charge Reset Threshold (Note 3) 1 ms
Delay
Precharge Source Current VBATT = 2V 5 8 12 mA
BATT Regulation Voltage 41685 4.2000 4.2315 \
BATT Regulation Adjust Range 4.0 4.2 \
ADJ Source Impedance 9.8 10 10.2 kQ
ADJ Output Voltage No load on ADJ 1.393 1.400 1.407 \
BATT Removal Detection .
Threshold BATT rising 4.875 5 5.125 \
BATT Removal Detection .
Threshold Hysteresis BATT falling 125 mv
BATT Input Current (Note 4) VIN £ VBATT - 0.3V 0.1 15 uA
BATT Input Current, Fast-Charge lBATT VBATT = 4.0V 900 1500 UA
State
BATT Input Current, Done State IBATT VBATT = 4.25V, V|N present 85 200 pA
IN Input Current, Fast-Charge N VBATT = 4.0V, VN = 4.0V 50 500 UA
State
IN Input Current, Done State [N VBATT = 4.25V, VN = 22V 700 1200 pA
Timer Accuracy -10 +10 %
CHG Output Leakage Current VCHG = 22V, CHG = high -1 +1 pA
CHG Output Sink Current VCHG = 1.0V, CHG = low 4 5 6 mA

N
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = Veag = +10V, VBATT = +4.2V, TSEL = GND, GATE = unconnected, ADJ = unconnected, THERM = 10kQ to GND,
Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

Removal

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

THE.R.M Sense Current (for hot 346 3529 360 UA
qualification)

THEB.M Sense Current (for cold 478 488 498 VA
qualification)

THERM Sense Voltage Trip Point 1.379 1.40 1.421 \%
GATE Source Current VIN = 10V, VGATE = 8V 75 100 125 uA
GATE Sink Current VIN = 10V, VGATE = 8V 19 25 31 pA
GATE Drive Current at Battery VBATT = 5.1V, gate driven high 18 40 60 mA

ELECTRICAL CHARACTERISTICS

(VIN = VerG = +10V, VBATT = +4.2V, TSEL = GND, GATE = unconnected, ADJ = unconnected, THERM = 10kQ to GN,
Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS

Input Voltage (Note 1) VIN External PMOS FET off 4.6 22 \
Undervoltage Lockout Trip Point BATT rising 2.05 2.35 \
Fast-Charge Qualification BATT rising, transition from precharge to 35 265 v
Threshold full current

Fast-Charge Restart Threshold BATT fa.”.mg’. transition from Done to 3.88 412 v

Prequalification state (Note 2)

Precharge Source Current VBATT = 2V 4.5 12 mA
BATT Regulation Voltage 4137 4.263 vV
BATT Regulation Adjust Range 4.0 4.2 \
ADJ Source Impedance 9.8 10.2 kQ
ADJ Output Voltage No load on ADJ 1.383 1.417 \
BATT Removal Detection -

Threshold BATT rising 4.85 5.15 \
BATT Input Current (Note 4) VIN = VBATT - 0.3V 15 bA
BATT Input Current, Fast-Charge IBATT VBATT = 4.0V 1500 UA
State

BATT Input Current, Done State IBATT VBATT = 4.25V, V|N present 300 pA
IN Input Current, Fast-Charge N VBATT = 4.0V, ViN = 4.0V 600 UA
State

IN Input Current, Done State IIN VBATT = 4.25V, V|N = 22V 1500 bA
CHG Output Leakage Current VCHG = 22V, CHG = high -1 +1 HA
CHG Output Sink Current VCHG = 1.0V, CHG = low 4 6 mA
AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = Veag = +10V, VBATT = +4.2V, TSEL = GND, GATE = unconnected, ADJ = unconnected, THERM = 10kQ to GND,
Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
THEB.I\/I Sense Current (for hot 342 363 UA
qualification)
THER.I\/I Sense Current (for cold 473 50.3 UA
qualification)
THERM Sense Voltage Trip Point 1.358 1.442 \Y
GATE Source Current VIN = 10V, VGATE = 8V 60 140 pA
GATE Sink Current VIN = 10V, VGATE = 8V 15 35 pA
GATE Drive Current at Battery _ ' .
Rermoval VBATT = 5.1V, gate driven high 15 90 mA

Note 1: The input voltage range is specified with the external PMOS FET off. When charging, the PMOS FET turns on, and the input
voltage (the output voltage of the current-limited source) drops to very near the battery voltage. When the PFET is on, V|n
may be as low as 2.5V.

Note 2: Restart Threshold tracks battery regulation voltage adjustment.

Note 3: Glitches less than 1ms do not cause a restart.

Note 4: This current is less than 1.5uA, even if an external Rapy resistor is connected from ADJ to GND.

Note 5: Specifications to -40°C are guaranteed by design and not production tested.

4 MAXIMN
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REERSE
(VIN = CHG = +10V, VBATT = +4.2V, THERM = 10kQ to GND, Ta = +25°C, unless otherwise noted.)
NORMALIZED TIMER PERIOD NORMALIZED BATTERY REGULATION PRECHARGE CURRENT
vs. AMBIENT TEMPERATURE VOLTAGE vs. TEMPERATURE vs. INPUT VOLTAGE
1.020 | | | 5 1,0020 T i i 3 9.0 2
1015 wORMALZEDTO +25°C 2 10015 [-NORMALIZED TO +25°C ——————2 88 g
= = 10010 2 - 86 z
S 1010 ‘\ S B
& L Z 10005 —— = 84
o 1.005 = 1.0000 ] = 8.2
= N = 7 £ 8
= 1.000 ™ = 0.9995 S 80 Vgarr=0
= N S 0.9990 / < 78 —
= 099% N g = | —1
= < = 09985 ,/ D 76 // Varr =2V
S 0.990 = / g
& 09980 V4 74
0.985 0.9975 72
0.980 0.9970 7.0
40 20 0 2 40 60 8 40 20 0 20 40 60 80 5 10 15 20 25
TEMPERATURE (°C) TEMPERATURE (°C) Vi (V)

5 AR
T E4 W BE

1 IN EBRBIBREEY — X (+22V max)h oD ANEE, 0. 1TuFDAF B TGNDIZ/NA /XA LTTFE 0,

5 GATE AZMPMOS/SZEZFAT— b RS54 To PMOST/NA ZDVgsA Ly 3)L R&E2 BVERBICT DMED
HIET, [IMIEBRDBEIRI ZSHBLTT S0,
FEIRRER R, CHGO—I3. MAX1879h Ny T UREHRTHDZEERLET, CHGIE., F /77
TA—TAFAOIHN/BIZET L. NYTUNBRBEDHIDSU I TREINDE/NAIIBYET,

3 CHG | CHGlZ. LEDDOEZEREIELI=A—T > KL A U OEREIENF+ #I)LMOSFETTY, O v oL
EBEEMTDBEIITIVT7 Y TEREOD Y VERICER L TR0\, CHGIEFMREIMRAE(2.2V <
VBaTT < 2.5V)ROVBREREEHEEH. 2HZCTRRBLE T,

4 TSEL | £/NON/OFF/ %)L Z IBOD&IR (£2)
NYTFYLFalL—a BERE, 1000pFO I F Y TEGNDIZ/NA /XA LTRSS, HIEADIE

5 ADJ GNDODOBICEHR T DE. BF+4.200VDLF1L—2 3 VEREBHIEDLET,
(INyTFULF1L—2 a3V BEORE]ZSBELTRI\,

6 aND | 77 RBe SZATLDISY REGICONTISTLA 7Y hOEE ZSRLTTS 0,
NV T DEIFEFEGNDICEHRLTTFS 0,
F—IXFBEEVT AN, NTCH—3I 25 (+25CT10kQ)AZTHERMEGNDDBIICHE4E L. BIVEED

7 THERM | BRAEBICEITHDINEODNERRLE T, BERENDERNESIE. T—IXF%E10kQDIEART
BEMXTFS

8 sarr | BVBEEZSAN, FHABEALS. RUMAXI879DER, BATTZ > J)LLi+ILOERHF I
BHRLTTS 0, AT U (REEBRIAYEUT.5uF) TBATTZ TS RIC/NA/XZALTTRE 0,

M AXI/MNM 5
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270023 4P
CURRENT-LIMITED " PRET
VOLTAGE SOURCE : \
(600mAY REVERSE-CURRENT p—
PROTECTION DIODE
A ANN
IN GATE
MNAXIM i E e
MAX1879
PRECHARGE
CURRENT +
(8mA)
5mA
e = BATT
e * .
1:3 +
Ik we [0
TSEL STATE ' ADg 22—~
SEE TABLE ] MACHII;IE ‘ 1.4V
FOR PULSE-WIDTH Al — ol
OPTIONS = Ry E!NGLE
1nF I+
TIMER | BATT REMOVED < CELL
A
5V
COLD —
30kHz QUAL — —
OSCILLATOR TEST
CURRENT
HoT
QUAL
TEST
CURRENT 1.4y
THERM
@ NTC THERMISTOR™
*OPTIONAL—REPLAGE WITH 10k RESISITOR IF NOT SENSING TEMPERATURE.
**Rapy = 410k<2 +1% FOR 4.1V CELL; LEAVE OPEN FOR 4.2V CELL.
6 M AXIV
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SRR R

CHARGING POWER REMOVED | SHUTDOWN | GHARGING POWER
(FROMANYSTATE) | | poo FETOFF APPLIED

VarT < 4.0V OR PULL THERM HIGH

Yy

POWER-ON RESET 1

Vearr>22V_|' g p PRECHARGE: ON |
PMOS FET: OFF BATT NOT INSTALLED OR Vgary < 2.2V
Y LED: OFF (ASYNCHRONOUSLY, FROM ANY STATE)

PREQUALIFICATION
8.0mA PRECHARGE: ON
PMQS FET: OFF
LED: 50% DUTY CYCLE, 2Hz

TEMPERATURE NOT OK
OR VgaTT < 2.5V

2.5V < \Vatr < 4.2V

VBarT > 4.0V

DONE
PMOS FET: OFF
CHARGE LED: OFF
PMOS FET: PULSED

LED: ON
EVERY 9s
BATT REGULATION VOLTAGE

(6.9, 4.2V) HAS BEEN REACHED
TEMPERATURE OK | oND' FET ON-TIME _ 1

FETOFFTIME * 8

Vgatr <25V | CHARGE QUALIFICATION
PMOS FET: OFF

LED: ON | /
TOP-OFF TOTAL TIME = 6.25hr
l j PMOS FET: PULSED

TEMPERATURE NOT OK LED: OFF

(LED: 50% DUTY CYCLE, 2Hz)

EVERY 9S
TEMPERATURE OK

Vgar <25V | TOP-OFF QUALIFICATION
PMQS FET: OFF
LED: OFF

.

TEMPERATURE NOT OK
(LED: OFF)

MAXIMN
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e

BY LIV DORM%

MAX1879(13. Ny T UhMEAINDH . ASEE
(EE/)IL ﬁEACJ 979)7)@75“5& ERREZE

ML Ed. RENTTLTE. t)lxsal_h‘ﬁf.OVA:U
B<BDH Fr—IF 4 YHEINI=(K96.2585@) & 1C
THERMAM1 . AVBAEICSIZ EIFohd &, BUREZ
Rl &9,

RETA VI EBDDEIC. BILDREH L EEHIEME
RICNE>TLBIIESHIDEREINE T, BILEEIS
25VEWUSLK. LFaL—YarvBEREGF I AINME
4 2N KENS EAMBTY, BIZ. —IXYDRY
BEN. CIVEEDOHBEBE (T 7 AL MOEEIL
+2.5C~+47.5C)TrRITNISHEI F A [T
T2 aAVERI EZSBLTTIS0,
NYTUNRRICHEBELIERENSRRREZITOE.
Li+tILHh'BET DI ENHUFET, BIZ. TREICHE
LictILISBREERERREICEODTINDIBELHY
F9 ., MAX187913. Li+tz/LEEHN2.5VLIEL D
. BRBBY A IILDBDICBMATTHHRFTEIT DLE
HEEERATINE T, BIVEEN2.5VIEL. ZDf
ECDEERENBIND([RRREIZSR) &
RERRENBFVET,
BENSTEHENCEDE, TERIEFHLETT,
mFﬁ PRREHXERNICEDERET A VILABO
wBEY, BEBEARELEERAIOREYAYH
NOUNZBREALET, 147Uy hahEtHh.
MAX1879l32FREH A VI EZBLTINDODFERSE%E
BERLET,

BEFRE

2CHDEINRENBECTCETDEDTHDEERBIND
& MAX1879I3GATEZ O —II5IE TS, SMIPMOS
FETZ#AICLTCLi+ILZREREL I T, ZILOD
REBRIIABEFEDERFRICEODTEEEINET
(MAX1879l3EBRZHIHL ZEA). PMOS FETIZ
DZ7LF21L—5ELTTIIELS, BRD2RAMVFE
LCHeELZ T, 2D, HEEBEHEZZR/NMEL.
EREZRIRICHNALCIRERET A VI EXRRTD
ZENTEET, NEPEIRIE. FIEDLI+ IV REFTE
BRIC—HITOERFIREHEZBAIEDZEERLT

TS0

CHGIEEILDFREREZ

MAX1879I3 &/ VIR U/ VB ZER LT
EXFUIRAXT7IINTVILEZFRABLT, ©ILD YT
FTIRBEFTNET, CIVEBEEF2MsBICH T VT
ESNET, Vearrh/ N\ UL FalLl—2 a3 EBELUE
BOEE. SMIPMOS FETA H UIZED N A UIC
BEUEI, wLEEMNYTUDLFIL—23 Y
BEMEDEIE, FETAZ TICKY . 80 F JEH
FIICBFUE T, PMOS FETAZ T DR, t)l/ééi_%:
AMETDIEICKY . FETH A DREDERICFTTEBE RN
RERBLEORIVREX M VF. RiFea—XJ2oD
BEIERICAND CENRATRET DNV T UERE
BHTIS—Z8RLE T A/ ATT2—T A4 AN
1/8ICT™AYW  JRICCHG-LEDA A ZIZ> T/ T U A
EBREBDHNISNEI TCRESNLIENRENDET
BDEFBISHBEL E I,

NIVA Y TAIRE
CDNYTATIREDWBOHDAETIE. 1/8F1—T 4
YA OIHRERISFANCEBFTIET, CILARESND
ICDNT. BE] E— REFEDEIGHAED L TINEZT,
Ny THTDERDUDOATIE. B—74 2] /30 ZBD
Z2L DA 0IVICENT, BRISATICBFZYU X,
CDRREMED/NLZ R, BENEILEELA/ Ny TUD
L¥al—2arvEBaRzB8adlENbHY £9H.
NSO/ 2 DOFHEFEILLI+)LEB DL Z RIS
EHMIIMMTEL L0, BILAEETBEZEE
HUFBA,. BILD N Y TAIREIS. REY A VEB
#e.25)rYINadExT T LEY,

EIREE(CHG)

~LFT, INECHGORIC
LEDZEZEZHRL T, HERRICITDIENTEZT,
BOAEELT, O Y IBRECHGOBIZ IV YT
EIR(100kQ)EEHEIDE, OV I LRNIHELE

RETDHIENTEEZT, R1IC. LEDRREBLEFTESR
REDBEFRZEZRLE T,
&®1. CHGH KRR

CONDITION CHG (LED)

No battery or no charger, or

cell voltage < 2.2V High impedance (LED off)

Fast-charge in progress Low (LED on)

Top-Off: on/off duty cycle < 1/8 High impedance (LED off)

Done (charge complete) High impedance (LED off)

Temperature fault LED blinks at 2Hz

Prequalification

(2.2V < Veaamr < 26V) LED blinks at 2Hz

MAXIMN




27N, BME. 1ENLi+/NNVATEELS

PTVr—a ER
MAX1879I38/\. hOBEEANLKE T U y—3 Y
BEEICH T, BADHRESHEHEEZIRMH TSR DOHKE
SNTWET, REEKDHMIEmMIT. BRHIEAC
74575, PMOS FET. 2BEDNEIVF % RU
10kQDY—IRZ/HEMETTT, MDYV
TR TV r—avEReERLEST, A 723
ELT(N2), LEDEFBIREA 20— & L TEN
$252&. BHRRADNEERLTCEBAREEEE4.2V
NoLUELTDIE, BICANBROEZATHEER
REFAMF—REBMITDZENTEZLT,

ADDEEER LT-1BE. MAX18793EARNBATTASINA
BOCERICERTDDZERELT, LHL. ENTH
TILE. TUNIZAY N E—RFETEBDORT 4 54
F—REZBLTC. BFIIMELTCLENEZ T, IhE
BE<ICid. HM2I2RT £DIC. BIREINDBIC/NT —
3y NI A= REZEBMLTTE,

NYTILFIL—2a EEDRE

REL+ IV, $94.2VDEEITET DET—EDNEART
BLTFS L. Z2D#&IFT. BRARNFORDONS

LANNWEVELBEDETIDEETRHREL TR,

MAX18791d. ADJEGNDDREICE—DIEMZIEMT D

10kQ
VBR _4
VBR'

ADJICENWTLRET%DEMEFERALEES. AT A
BEISEN1%RE LMETFLEEA. HlZIE. Rapyh
410kQ +1%DiE4E. /\JTU‘/:‘:J[/ o VEEE
2ANBBELEFI(EKXHDVer = 4.1V, (Vgr' -
Ver) / VRr = (4.1 - 4.2) / 4.2 = -2.4%),

ROT. VATLIZ—DEMDIT. RapDREIC
NYyTFLFa1L—2aVBED/NN—t2 NEZE
BI=6D. DFU(1%)(2.4%) = 0.024% &3V £,

RapJ =

RN BB DER

BAVNIVZ A VBB R2ISRT K DICTSELZ £t
TDHZEICKDTERTET T, NYTUIIHITD
BEODA—ND1—bamNRICHA. /XY TBEE
RELCENETEORBBICHENCLEDDZEHES D
IS, NIV ABBZEL<ITDIENHESINT T,
SY—AUF =N 1— DACT I T &FERL T,
INIVZADEDYITET DRIICREERZRES T DI,
ROBNF UEBBIRELLDIEENHI T T,

ET. CORAEEEEAERTAFRaRHLc  R2. TSELRIA VIEEORE
(/\353_0 ngt\ ADJL;1 OkQ;&}ﬁéﬁ bt%*érg TSEL MINIMUM oN_T'ME |NTOP_0FF
1.4V) T 7 LV ATEHRENTNE T, 4.2VD/ V0T 1) CONNECTION (ms)
L¥aL—2a EENVgR)ZEDICIE. ADIEA—T BATT 34
DEFICLET, FWUENWNNYFULFa2L—23> ADJ 69
EE(Vgr)ZEDICIE. ADJEGNDDOBEIC1%IEIN A GND 137
E L F T, ABEIIRXNZEALTERLTTIS,

CURRENT-LIMITED PMOS FET CURRENT-LIMITED  SCHOTTKY DIODE PMOS FET

WALL CUBE FAIRCHILD FDC638P WALL CUBE 30V, 1A FAIRCHILD FDC638P

(800mA, 6V max) -4.5A, 20V (800mA, 6V max)  ZETEX ZHCS1000 4.5, -20V

0.07Q AT Vgg =-2.5V

[ o

maxim | BATT
MAX1879

lDJ THERM +
0.001uF 2.2uF
T 10k
—* °

hd

T SINGLE
TSEL* Li+

CELL

CTG

*SEE TABLE 2 FOR TSEL POSITION AND ASSOCIATED TIMER SETTINGS.

0.07Q AT Vg =-2.5V

GATE

MAXIM
MAX1879 BATT +
T SINGLE

TSEL* + Li+

ADJ| THERM 2.2uF, CELL

NTC THERMISTOR
FENWAL
140-103LAG-RBI
(10ke2 AT 25°C)

*SEE TABLE 2 FOR TSEL POSITION AND ASSOCIATED TIMER SETTINGS.
** Rapy SETS BATTERY REGULATION VOLTAGE TO 4.10V; LEAVE OPEN
FOR 4.2V.

1. oo FINET7T)r—3 08K

MAXIMN

M2. LEDRUY—IX&yZ207 7 )r— 3 0k
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S {15 e DiER

MAX1879 Li+tz/LREERENZNUIET /N MHD
TN THDERDIDIC. FEERNMAX1879D
FRERLRETIIEL, IMIBRICEDTHESNTIND
ZENBIFoNET, COT7TUT— 3 EIERD
PMOS FETIZZH > XIIF TIKEETH Dz, ANERIT
TIVICEEEZEHFRINDD., REICHUBEESNDHD
EBEHNTY, ZDH. ERFIBDHDEBIREEEIR
TDIENFEBICEETY, REDT7TUTr—3I(C
BNT. ZHIITERFIPRMT XIS EBRI 51 TT.
HABED IV MHHRISVRIIEVD/NE[ACT F T4 |
2AYF T AVIN=FTT,

PMOSR 1 v F
PMOS FETId. BAHIRY —RX &7 2 XII7H 71280

MxET, AV FUIBEBNERBIOESLE DTS,

2 —L—RrEHBENTIDH. MAX1879HERE)
DN —FETERGIIZNEIEBRLLHY ZEB A, FET
BIROBICEBINETEHKIT. IR LA2/V—2R
TJL—0F0 8F. R/NY—2FZLy23)bR
EEXNVgs). RUOBRVNIEBEHEENIEMETT, &/
TJL—o050 &BFENpps)ld. ACFITIDH—T>
EEREEEVELLEE2E% EEIDTNWBRENLNSH Y
F9, ZOA—TUEREEIS. ACTI TN A T
IEL. AEOEDEED2MEIET DIZEN H DRI
AEBELTTE0,

Hh—3I2%

THERMIZ., AEH—IR&&FERALT. BILOEBEED
BIEDNHITED(+2.56TC = Tok = 47.5TC)FF
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