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ABSOLUTE MAXIMUM RATINGS

CELL 10O GND. ..o -0.3V to +12V
VN, SCL, SDA, ALRT t0 GND.....oovvviiiiiiic -0.3V to +6V
Continuous Sink Current, SDA, ALRT .............ccooe

MAX17058 /MAX17059

175/275 Li+FE #tModelGauge IC

Operating Temperature Range ...........ccccccoeene. -40°C to +85°C

Storage Temperature Range
Lead Temperature (TDFN only) (soldering, 10s)
Soldering Temperature (reflow)

-55°C to +125°C
...... +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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

(2.5V < Vpp < 4.5V, -20°C < Ta < +70°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage VbD (Note 2) 25 4.5 vV
Fuel-Gauge SOC Reset y Configuration range, in 40mV steps 2.28 3.48 \
(VRESET Register) AT Trimmed at 3V 285 30 3.5 v
. SCL, SDA,
Data 1/O Pins ART (Note 2) -0.3 +5.5 Vv
IbDo Sleep mode, Ta < +50°C 0.5 2
Supply Current - PA
DDA Active mode 23 40
Time Base Accuracy tERR Active mode (Note 3) -3.5 +1 +3.5 %
ADC Sample Period Active mode 250 ms
\% =3.6Y, Tp = +25°C (Note 4 -7.5 +7.5
Voltage Error VERR CELL A ( ) mV/cell
-20°C < Tp < +70°C -20 +20
Voltage-Measurement Resolution 1.25 mV/cell
MAX17058: Vpp pin 25
Voltage-Measurement Range - v
MAX17059: CELL pin 5 10
SDA, SCL, QSTRT Input Logic-High ViH 1.4 \Y
SDA, SCL, QSTRT Input Logic-Low ViL 0.5 \Y
SDA, ALRT Output Logic-Low VoL loL = 4mA 0.4 \
SDA, SCL Bus Low-Detection
’ = =0. 2 4
Current lPD Vgpa = VgL = 0.4V (Note 5) 0 0 HA
Bus Low-Detection Timeout tSLEEP (Note 6) 1.75 25 S
ELECTRICAL CHARACTERISTICS (12C INTERFACE)
(2.5V < Vpp < 4.5V, -20°C < Ta < +70°C, unless otherwise noted.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Clock Frequency fscL (Note 7) 0 400 kHz
Bus Free Time Between a STOP and i 13 S
START Condition BUF : H
START Condition (Repeated) Hold HDSTA (Note 8) 06 s
Time
Low Period of SCL Clock tLow 1.3 ys
Maxim Integrated 2
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ELECTRICAL CHARACTERISTICS (12C INTERFACE) (continued)
(2.5V < Vpp < 4.5V, -20°C < Ta < +70°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

High Period of SCL Clock tHIGH 0.6 ys
Setup Time for a Repeated START

Condition 1SU:STA 0-6 Ks
Data Hold Time tup:paT | (Notes 9, 10) 0 0.9 ys
Data Setup Time tSU-DAT (Note 9) 100 ns
R.lse Time of Both SDA and SCL - 20 +0.1Cg 300 ns
Signals

Fgll Time of Both SDA and SCL - 20 +0.1Cg 300 ns
Signals

Setup Time for STOP Condition tsu-sTO 0.6 ys
Spike Pulse Widths Suppressed by

Input Filter tsp (Note 11) 0.6 50 ns
Capacitive Load for Each Bus Line Cg (Note 12) 400 pF
SCL, SDA Input Capacitance Cg,IN 60 pF

Note 1: Specifications are tested 100% at Tp = +25°C. Limits over the operating range are guaranteed by design and
characterization.

Note 2: All voltages are referenced to GND.

Note 3: Test is performed on unmounted/unsoldered ports.

Note 4: The voltage is trimmed and verified with 16x averaging.

Note 5: This current is always present.

Note 6: The IC enters sleep mode after SCL < Vj_and SDA < V|_ for longer than 2.5s.

Note 7: Timing must be fast enough to prevent the IC from entering sleep mode due to bus low for period > tg| Egp.

Note 8: fgg must meet the minimum clock low time plus the rise/fall times.

Note 9: The maximum typ.paT has to be met only if the device does not stretch the low period (t oy) of the SCL signal.

Note 10: This device internally provides a hold time of at least 100ns for the SDA signal (referred to the V|4 pn of the SCL signal)
to bridge the undefined region of the falling edge of SCL.

Note 11: Filters on SDA and SCL suppress noise spikes at the input buffers and delay the sampling instance.

Note 12: Cpg is total capacitance of one bus line in pF.

tHD:DAT

SDA ! WY
tr R +
| 1 tLow tSU:DAT
| L > R —m
scLo |
i ! tosTA  —

B1. PCE&HEONFE
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BT (451

(Ta = +25°C, battery is Sanyo UF504553F, unless otherwise noted.)

QUIESCENT CURRENT vs. SUPPLY

VOLTAGE (ACTIVE MODE) VOLTAGE ADC ERROR vs. TEMPERATURE
40 5 20 s
35 Z 15 2
< 3 Ta=+70°C = S\_, 10 =
5 Z VCELLI: 4.5V
I % = 5
. S0 —
Z //r—"l' 8 - 1
S 15 I Ta=+25°C )
£ Ta=-20°C = VeELL = 36V
3 1 = 0 CELL
= VeELL=25V
5 -15
0 -20
25 30 35 40 45 20 5 10 25 40 55 70
VeELL (V) TEMPERATURE (°C)
SOC ACCURACY Tap=0°C SOC ACCURACY T = +20°C
REFERENCESOC ~ MODELGAUGESOC  ERROR REFERENCE SOC MODELGAUGE ERROR
100 IAX17058 tocO: 1 U 100 MAX17058 tocO: 1 U
75 \\ 5 75 \\ 5
< JERN / = < l/“\\ N/ =
D\ A \
25 . 5 25 5
0 \ -10 0 -10
0 2 4 6 8 10 2 0 2 4 6 g8 10
TIME (Hr) TIME (Hr)
SOC ACCURACY Ta = +40°C
REFERENCESOC ~ MODELGAUGESOC  ERROR
100 % IAX17058 tocO 1 0
75 \\ 5
2 N W‘"/ \VA| £
0 \ -10
0 2 4 6 8 10
TIME (Hr)
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HH T IERFIE ()

(Ta = +25°C, battery is Sanyo UF504553F, unless otherwise noted.)

ZIGZAG PATTERN SOC ACCURACY (1/3) ZIGZAG PATTERN SOC ACCURACY (2/3)
REFERENCESOC ~ MODELGAUGESOC  ERROR REFERENCESOC ~ MODELGAUGESOC  ERROR
1 00 MAX17058 toc06 1 O 1 00 AX17058 toc07 1 O
| 75 N\\\ Azﬁ‘\ |
= 05 S 50 05
: : VA inving
5 % 5
10 0 10
0 2 4 & 8 10 0 2 4 5 8 10
TIME (Hn) TIME (Hn)
ZIGZAG PATTERN SOC ACCURAGY (3/3) BATTERY-INSERTION DEBOUNCE/
REFERENCESOC  MODELGAUGESOC  ERROR 0CY ACQUISITION
100 T T T e TR 1AX17058 toc09
NO ERROR ACCUMULATED AFTER S e
100 HOURS R 7'.'.'.'1_.1.“_
75 5 r—*f-
ov ; : ocv
S 5 / 05
3 1 \,\ / & o e
% \ 5 L T 1 R
o osounce - Desounce
0 \ 10 oA “—BEGINS - COMPLETED
% 97w 100 108 105 v

TIME (Hr)
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5| B/ FEEK AL E
TOP VIEW TOP VIEW
(PAD SIDE DOWN) (BUMP SIDE DOWN)
SDA  SCL  QSTRT ALRT
IR ) MAX17058
MAX17059
A o6 CEL vep  GND
b MAX17058
L MAX17059 R M
EP | SDA  SCL  OSTRT  ALRT
oo (B (B (B3 {B4;
2 j81 4 WLP
CTG CELL Vbp GND
TDFN
5| /g 15t
5| B/ &3k
7 I ok
TDFN WLP B 2l
1 A1 CTG TEER,
FEEE B IR,
2 A2 CELL MAX17058. T K&,
MAX17059. HBEKMHE N,
HRRIA, B30 1uFBEEZEEGND,
3 A3 VoD MAX17058: BEMMBEIN, EEEEBIERK,
MAX17059. & #EZERE BF,
4 A4 GND M, TEEEE B,
5 B4 ALRT FR. REBFERRER L, TEFREERERGMEHSENPEBAN,
6 B3 QSTRT REFHHEAN, EUTBRSIHTE, WRAEH, WHEEEZEZEGND,
7 B2 SCL 12CEY$p8 N, SCLABF R T Hillpp), BFRME R,
8 B1 SDA RCEEARMA/ ML, SDARBRNIH Th(lpp), AFRMETFRE,
— — EP BRI (UPRTDFNE %), EEZEZEGND,
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ModelGaugefX X £ A BIEE, MREFHEKNEFRFR
E, TEHITETE, SOCHRERBESAHENMNFERE/ZH
B/ERZE, BFEEEMNEEAREEH, ModelGauge
BEABRERFEN, BB EMTHEREBRASAXEER,
WAR=ERITRE,

ATHRERLBFARE, ERUNEEEITHAME, FHS
RER BIRAS . AN ER LM ES BRERRIEEE,

B th B EfI 75 B AR
Li+ B8y FF B8 8B R (OCV)HE—E E HSOC; —1SOCHR
— OCV{E, #Httms, BHTFVceL2HiE. OCV. fa#H.
BE. ZURERETENRE, —MBEEVCELLEET
BEXNNTEZNTRMNOCVEE, — M EHNOCVEERDT
NN ANV BE, B, £EHSOCT /NN LD
VCELL, {XHEVCeLL T REME—H#HESOC,
E3th, #2%. 50%7%172% SOCHY, Vel = 3.81V,
HTFRGTBESAXERHERT, IEXBAZNNIR
RREBHE. AHEERAERN, BEFEPERE, T8
FAEEE, KA E, Vel FIOCVE LR K
Z5, VecellBEE 23 8t > 51 &/ T /RN 80 18,
ModelGauge B X B K ENEE, ZEEETLAR
EX0EATN

y MAX17058
DD MAX17059
BIAS TIME BASE
(32kH2)
VOLTAGE
REFERENCE
STATE
Lpm| ADC (VcELL) Méco'gTE %ﬂ
CELL IC |
GND 1 crouwo 12 DA
— INTERFACE SCL

42V
VeELL
4.0V
‘ ............ 381\ smmnn ‘ ........... l" 38V -
‘1 ! P sy =
3.81V=2% 3.81V="72%
100% ; ! 3.4V

80% 32V

o 60%

o

@ 40%
20%
0%

v 381V-50%
S0C

B2 FiEHE
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mEAME
M EEEMRE, HEFHSEVSAAETHNEEME
B, KN ERCOMP ModelGauge %1, 24 &
=R, BNEHERE X EHRCOMPO EklMEjJ
0x97). TempCoUp (BRIA{E HA-0.5)FTempCoDown (BXIA
B4-5.0) LT AEITHEFHCONFIG.RCOMPIE
/I T is battery temperature (degrees Celsius)
if (T > 20){

RCOMP = RCOMPO + (T - 20) x TempCoUp;

}

else {
RCOMP = RCOMPO + (T - 20) x TempCoDown;

}

60

C/3L0AD /

50
40

30

20 / !
10 i

B
—— 1 | 4+—T/10L0AD

CAPACITY LOST (%)

0
3.0 3.1 3.2 33 3.4 35

TARGET EMPTY VOLTAGE (V)

B4 BB BB EEEREEEE
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BB E R0
REBNBREERNIERE, RTFZEEN, KGR
?él%ﬁ(i*EEJ—)o £ X B2t g A7 4 AE 0 4 DU SLE R AR B
TFREFE=BRERE, WEAFRR, BETHEBEN
BR, RETEFANTESREE K,

AR ZREN, YMEEDEETETSOCTRMIIE
HBE, HIUWEI%HL5%IT KM, XEEAEZEE LR PEEM
REREFRERHF B EBRE,

Bt IEN
HMERBEARGEH, B21TICEEXT £BSOCH BT
FE, RUBMADFRRIRE, E’ﬁ#%ﬁﬁxfﬂﬂ%é’\]VCELL
B AREVIBGEESOC, TRWBHERE AT,
wfr, FE= [ﬂrlk"‘ﬂ’]Eﬁfﬂﬁﬁaliﬂ’]%ﬂﬂéﬁe%/\ﬁlﬁﬂﬂﬂE’]
TN REERITHSZGEMNSOCE—TERE,
ModelGauge SOC#{TEE, BIMEIEIRE, WELHR,;
%ﬂﬂnlﬂi%/ljﬁ‘[xﬁﬂgﬂ F]

N ZE#
ICEfaT B [B] £ B E L (Z W VRESET & 7755 (0x 18)38 43)
& EOCVA16MVCELLF BE(Tms— K, 121 & 3% K)th 4
B K{HE, BiMiEAN17msE, OCVet 4, SOCE =~ B
175ms/E®t 4,

LONGER BATTERY RELAXATION
IMPROVES INITIAL ACCURACY

0.1 1 10 100 1000
RELAXATION TIME BEFORE INSERTION (MINUTES)

************ > ~—— V=] 30%

£ S0C ERROR
é OmV /T,,,?T ,,,,,,,,, Q“,/o,,,,;,,,
s £
L o
= =
2 % 8 ' ;
= -lomv VOLTAGE ERROR 5% 3 ; Y / 19%
E / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »f P
UNRELAXED S0C \m
-20mv -10% 10% 0%
0 20 4 60 80

MODELGAUGE HEALS ERROR
AUTOMATICALLY OVER TIME
45%

I
RELAXED ERROR

UNRELAXED ERROR
Pa)

- Lo e =t

S0C

R REFERENCE SOC
e \ RELAXED SOC

TIME AFTER INSERTION (MINUTES)

A5, ModelGauge &% B 554 B iR =
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WRVCe B E R VRsTIA T, BEEX K E FVrsTIA £, IC
BIREEE, BLAEEMER, F—EBHSOCTE I
M EMESOC, & W i# 5 5 FVRESETE 77 £5(0x 18)EB
o

RIE S B
WRICHENHIESOCHRER, N HMEEBMBAFR
GLEEE, DRERETHEERERD, UERATHESH
wIENE, ICEFENI7TmMsKRER AVceLL (B #E i
AT D)o BIEVCELZEEETERIRE, TUHIE, RIE
REXHFBEREBEXKFINFOCY, ik, HFEEFEH
1R B,
HTFICEBHAAE RS BB oM, Fa0iE AL E Bithiss
BIERZEEE, REBRZTRXRBRES, WREM
BERENE/NF17ms, WEGHR, WAERIREEE,
REENFSEFEIBEINTEN TR EICH LG E BE
HE, WREGZ LEFINEFRK, RWHENSOCEEF
ERTESHNIRE, REMISHIES oM E I FHIRE S5
IMRZE, REBHHAQSTRTSIMA EH G BN, EBIL
BMODESFFE T HIRE BN T 1250,
E 7R R o RE AW 46 SOC, M RBEIE T, WE
SRBEENAL HEREEHRERD, EEHERSETSE
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LBZHE, WRENT PRI, REFHEZ5ESOC
-I»?Eiz__\%o

BRABSRIB BN T R AT HI6 R 89 B R R KV eeLL,
g —RREBHE, EVCEL ERHGLHT7msAR T B
EIEOCVRIE,

WREHEME, ICHRFHE, ERHALNEFR B BE (R
EHMAFE), EFBABLE, AVl RETESHF
0 2 BTRE R — R REF 5o

LB EZE(POR)
PORBAREEH TR, AHEYRESHRENFIFEHT
(B S T, HG S ESEFREE N IAE,
THOZE, EFEREHBE, SNCMDE %75 (0xFE)
43,

TRE T
SOCZMKES, ICHLA RS MR H138 W7, S NCONFIG
2 77 28 (0X0C)FISTATUS % 77 S8 (0x TA)¥E 50 fR %% IR B,
ICYSALRT 3| 1 3% 5 4 38 4§ 1%, IF & BCONFIG.ALRT =
To ALRTSIMIGRIFAZHEIK, B RGSCONFIG.ALRT =
OBEBRRE, BIMEEREIE, L BEAFEMRED
o #EARERE T BBRALRTR HALRT 3R,

VeCELL

STEADY SYSTEM
LOAD BEGINS

/ H7ms TIE
VeeLL HAS FULLY RELAXED

-

INITIAL SAMPLE DEBOUNCE WINDOW

VeeLL

STEADY SYSTEM
LOAD BEGINS

BEST TIMETO
QUICK-START
VCELL HAS
FULLY RELAXED

- TIME
QUICK-START DURING
THIS TIME SPAN

\/_/ 17ms
INITIAL SAMPLE
DEBOUNCE WINDOW

E6. T EEIRIE S 567 < BIFEN KT
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TRAREZ(
KIEBERXT, ICEEE2TITE, ERMREEREIVAT,
BHAKREERG, ICHEEEITE, KEEERXT, ICFE
MBEME, WRICHAFRIRER N R T BMIRE, ICHUFR
BERMERAENX T, £3ESOCHIR, FEIFWE T,
KR fE|C,
AFEANKRIEER, SAMODE.EnSleep = 1HXBUUT
EYZ—
1) % SDAFISCLAR #5438 1K 8 H #F SitsLeepo SDASL
SCLHJ EFHRRERIC,
2) 5 ACONFIG.SLEEP = 1, ~I#EIC, 5 ACONFIG.
SLEEP =0, EEBEASREIC, PORtB A LREEIC,

B frmaiL /st

ST HFR BN FRTIR/SHRE, SHSERIES
TERRR, FEREREX (XX H AR LTS
MR TN ETTEE, BICZREANEE, NEXK
BERABERHEE,

F1HFHFEHRLE

MAX17058/MAX17059
175/275 Li+FE #tModelGauge IC

B KI6MF 55 FRHILSOIESRE, HEFFSHREE,
FIF o

VCELLE 777%(0x02)
MAX170587VppFIGND 3| il z []JU #VCELL, MAX17059
7ECELLFIGNDZ| B = 80 #8VCELL{E, FHEBEH LA
ADCE#MENTIYE, ZEEIEERXNTE250mMsEH—
Ko

SOCE fr#5(0x04)
ModelGauge & kit B WSOC, BHEN M RNNE
e BFTHRIEBRINHENHAN1%, EPORZBEARXA1s
HTEREH, REFBUNE, BEHEFERITRAE
Tk,

MODE &5 7755 (0x06)
MODEFEFEBRATFRFLER HICKIEEFHGS(MES),
¢ Quick-Startft ESOC, BRIZEOCVETVcELL. BEEMF

B, SRuEEaE 5%,
e EnSleepfFREKRIREN, SAAEZELE S,

ADDRESS | REGISTER NAME | 16-BIT LSb DESCRIPTION READ/WRITE | DEFAULT
0x02 VCELL 78.125 pV/cell | ADC measurement of Vog (. R —
0x04 SOC 1%/256 Battery state of charge. R —
0x06 MODE — Initiates quick-start and enables sleep mode. W 0x0000
0x08 VERSION — IC production version. R 0x0011
OxOC CONFIG . Compensatlpn Fo optimize performanqe, sleep RIW 0X971C

mode, alert indicators, and configuration.
0x18 VRESET o Conﬁgureg VCELL threshold below which the RIW 0x96___
IC resets itself.
Ox1A STATUS — Low SOC alert and reset indicators. R/W 0x01__
0x40 to Ox7F TABLE — Configures the battery parameters. W —
OxFE CMD — Sends POR command. R/W OxFFFF
MSB—ADDRESS 0x06 LSB—ADDRESS 0x07
x | QU Ergeep | x| x| x| x X | x | x| x| x| x| x| x
Start
MSb LSb MSb LSb

B8. MODEZ 78845 =
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VERSIONZ 7755 (0x08)

12 L5 F 8 NEER RICHAE R (0x0011),

CONFIG&#7#5(0x0C)

S A9,

RCOMPHMERE SR B th 09 4L 451, R E B4
WHRCOMP (&5 2 7/ =8 53). RCOMPH#POR{E
HA0x97,

SLEEP:& BIICH# N SR AR BR R, F13RH ICHE NI
Bk, S0RHICE N AKRIRKEN, SLEEPHPORE A
0, BEEEBSNALEELT D),

ALRT (RERSA)ESOCH KN HICE N, BT,
ALRTSIIZ AREE, BTG, BERALRTSIHERE
RS, LBENE, ZEANO (BRAKEZFHE,
ATHD (=HREZIBR)ZRESOCIIBR, “ZEALRTSIM L
FEPE, NREMNBDEZAIN%THE, HB2 -
ATHD)% (#12000000b — 32%. 00001b — 31%.

MAX17058 /MAX17059
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00010b — 30%. 11111b — 1%), ATHD&IPOR{E A
0x1C4%, S THBHMITZIIRN T ~E£HKRE,

VRESET& 77#5(0x18)

Z A0,
e VRESET[7:11if ¥ R E M EL 3 23 A0 &8 M B = ADCI]

BR, AR Btk HAiE AN, IRIBNBHTREIE ]
PR, ®EAHN2.28VE3I.48V, kLN AHZBEEKIONMVE
80mV,

MRFRELEEEE, Vel EFAEZIRM E1ms/E, IC
S, &N, VCELLEESH/ EAEZIIR E250ms
&, ICEfL,

STATUSE 775 (0x1A)

Z0E11,
e RI(ENIER)ESHE LBENEN, EOURBEZMAEN,

WHICH KRR, VAL EMNKBTEHRE, HFER

ZhLo

MSB (RCOMP)—ADDRESS 0x0C

LSB—ADDRESS 0x0D

RCOMP | RCOMP | RCOMP | RCOMP | RCOMP | RCOMP
7 6 5 4 3 2

RCOMP | RCOMP

SLEEP | X | ALRT ATHD

MSb

LSb  MSb LSb

B9. CONFIGEF 778815 =0

MSB (VRESET)—ADDRESS 0x18

LSB (ID)—ADDRESS 0x19

26 25 o4 23 22 21 20 Dis

ID7 | ID6 | IDS | ID4 | ID3 | ID2 | IDT | IDO

MSb LSb

MSb LSb
VRESET 20 Units: 40mV

E10. VRESETZF f7ésts =t

MSB—ADDRESS 0x1A

LSB—ADDRESS 0x1B

X X X HD X X X Rl

X X X X X X X X

MSb LSb

MSb LSb

B 11. STATUSF #8815 =
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TABLEZ 7755 (0x40Z 0x7F)
AT UWAEEXLEFHESNIEFMAELS, FEHEMaxim, 2
1)\1313 _LBﬁLI+EE,/'|ij,o

AR TABLESR 785, XTHLHLOX3FE0x57, XtiiitOx3E
B0x4A, TABLEM S8, ModelGaugeFFSRNE &, FFr
MBI 50x00E # HEOx3F, EO0x00E #HEOx3E, R =E
HPiE,

CMDE 77#%(0xFE)
HIZFFR50x5400, FHRHEZEEN, WEBREKBEE

MAX17058/MAX17059
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Bz B

RIENAE, ICTHGTETHEE, Z2FTARKERNRS
BRE, UREFEENIERHSIMES,

EEMBERT, BEE LT AALRT (EFH). SDAFISCL
IR E R,

B2 A1 T EM N BRGl, AF D, ALRTE|MZERE
EREHENPHAaAN, REDBERERST, MAX17058

UFEPREES, ANBHAREARAQSTRTSIM, ¥HE
EZZEGND,

mLB—#, BEEERN_LEE(PORE M. B A&
B, %&£E80, za$FIZE, ICRRIZC ACK E13FrRAMAX170598I R A7~ B, RA2T5 8, MAX17059
BT IR, REERGN, BREK~ENIIVEBEHE, CELLSIBMN
REEEEEPACK+,
F2. AR AR E
SYSTEM CONFIGURATION IC Vbp ALRT QSTRT
1S pack-side location MAX17058 Power directly from battery Leave unconnected Connect to GND
1S host-side location MAX17058 Power directly from battery Leave unconnected Connect to GND
1S host-s@e location, MAX17058 Power directly from battery Connfact 1o system Connect to GND
low-cell interrupt interrupt
1S host-side !ocahon, MAX17058 Power directly from battery Leave unconnected Connect to r!3|ng-edge
hardware quick-start reset signal
2S pack-side location MAX17059 Power from J.r2'5v 10 +4.5V Leave unconnected Connect to GND
LDO in pack
2S host-side location MAX17059 Power from +2.5V 0 +4.5V Leave unconnected Connect to GND
LDO or PMIC
2S host—s@e location, MAX17059 Power from +2.5V to +4.5V Conngct to system Connect to GND
low-cell interrupt LDO or PMIC interrupt
2S host-side location, Power from +2.5V to +4.5V Connect to rising-edge
hardware quick-start MAX17059 LDO or PMIC Leave unconnected reset signal
---------------------------------- | 2510 45V OUTPUT FROM SYSTEM |
BA'ITERY PACK | WAX17058 SYSTEM WP | . | eeeeeee—y e
—? o— o ; BA'ITERY PACK | MAX17059 . SYSTEM uP
: VoD ALRT ¢ INTERRUPT —¢. - ;
. 5 : : Voo ALRT  INTERRUPT
- o CELL SDA {12C BUS E g : i
E S i P soL {MASTER E P ! CELL SDA 12 BUS
i :H) 5 i 5 P CT6 sl i MASTER
! | PROTECTION GND QSTRT : : i : :
P : — _—I_— Pt | [ProTECTION]-0 o@ oo OSTRT[— |
NOTE: SYSTEM REQUIRED TO PROVIDE PULLUP CIRCUITS FOR ALAT, SDA ANDSCL. | | ™ = =
NOTE: SYSTEM REQUIRED TO PROVIDE PULLUP CIRCUITS FOR ALRT, SDA, AND SCL.

E12. MAX170585 FF B.25(1 7 #th)

Maxim Integrated

E13. MAX17059A7 F 8 #4(27F 8th)
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12CE %% Z 4%

PCRARGIREENRFZAEZNRFEUREETRGER
ZERGPEANSHIE, BT REW— V7N,
MEsHETHBRE, 12CEDBEBTHIBELSDAMNS T
B $94:(SCL), SDAFISCLEZ tICI 28 50 E 28 4 = (8] I
miE{E, #ESHIA400kHz, ICHISDASI M TE, RIIC
BB, SDAEABANTIE, ICRE B, SDAE
AFREL, TERFABAGREEE LN, ICERREANM
BHITE, EXHHNERGTERNLELEE, TEH8
ERE ERRBEFFESCLES, MURSTARTHAISTOP
1_L ;Fﬂu%ﬂ %i'ﬁﬂ\%ﬁﬂzo

(i fE%
BSCLE#hA#EH — N EIEN, BHE X HSCLHR
BYEREIASEFE, AGHSEFREINRLEFE, £SCL
Nkt S B HE, SDAZERFELMRFRE
SCLA & B 0, SDASYE A & 1L & #% % #7 ASTART =
STOP#EHIES,

BT
/Xﬁf%%{q—‘?ﬁ% LIRRRY ?ﬁ%)(j] Iﬂ_ifﬂflto IEN é% [ﬂ H—J-
SDA%DSCL{%T#I—J B, STOPE&HEE R&IRE = RIRE
BIET AL,
STARTFHISTOP& 14

SCLAE HEN, BiTEHSDAES BEE K BEK
T, FEH8~ESTARTE B L E#EE, SCLASTE
oS, BidiEBISDARKE L E S BFKITE, FIEH 8
FHESTOPA& 4 (P) & R1EfE, Repeated STARTH(SNT
Fﬁﬁcﬁ*SSTOP%DKﬁ}:E’]STARTJ—Lﬂ MER—DBEHF

F—E, THEERAETHRS, TEEFKS,
Repeated START 7 1 == 2 88 14 R 5 12 11 ﬁf&'o SCLAS
B8, STARTASTOPA 2K — 8 2455, SDATE
HHEAB B IE

Maxim Integrated

MAX17058/MAX17059
175/275 Li+FE #tModelGauge IC

B E i
MANBMASEEELNNEREEZBNE—FT,
FBEHFAMAX17058/MAX17059M B H I = EN B, A
FPENE, #UWESHSBITE NS KRR EOP (B9 Bkod)
8 £ 78 Z BT SDARLR 3 R 5, EEISCLR B K B F,
AFEFNEBRIRANAK), 32 UWeEs £ N EHE XAk
HHEFHE Z BB MSDA, HRFSDANSBEE, EEF
SCLR EMK 8, 5 Rz & A7 o 4 M 2k I B B9 % Jn o 20
REUBHTRERGREWE, WS REBRERE,
EBEEWARMN, SLETRHRNERBE,

N
HEF P HSMAMN, BSHERLIMSDER, EMFTH
f‘ﬂf&ﬁ%x&(LSb)E&WAuo MF 8% FHEAMNICE
fres, MSb&ERl, £ 7T H s IMShEFHEBEEIES
fissg i,

M HEHE
R TR 8RBT LIXSTARTE B, REENB 4t
(SAANFE/B(RW) L A 2 EMNSHEE, R4& TR,
ICHE S MSTART 4 18 DA BE J5 B9 M HB AL, IC?ILBIE' IESPAN
it 5 H MM F R NEE RN, ER/WH /g0

£ B 4 LKL S (L 0L 7 A3 8 B H6Ch (5)/6Dh
().
MAX17058/MAX17059
SLAVE ADDRESS 0110110
/5

M /5 10 BIR/WVALH RE BE /5 1% 0 7 P 89 8B T m. R/W
= OEFERE, TRUHEBEEFTEEMSEH, RW =1
B RIRME, TIEHI MM HEIEES F 1 (3,
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#3. 12CHHL B

MAX17058/MAX17059
175/275 Li+FE #tModelGauge IC

KEY DESCRIPTION KEY DESCRIPTION
S START bit Sr Repeated START
SAddr Slave address (7 bit) W R/W bit =0
MAddr Memory address byte P STOP bit
Data Data byte written by master Data Data byte returned by slave
A Acknowledge bit—master A Acknowledge bit—slave
N No acknowledge—master N No acknowledge bit—slave

LR
|CHe 22 I B R A00KHZ 0 (T o DUEAT R E TR
FEHHER,

Car<thiX
HESPREFELHER, BELHBROFEIRES
STARTIZ. Mibit. RWEL, ABKNRER, HIART
HEIC, TERAHBR, WSRBDELIE, EREE
RUTREMXNORE, BHESBRPNLBFBER
MBARTREBRIGEDNER, ABSET—FP,
A EATFEREROBR,

EXZHmE=
Bi#fE. S.SAddrW. A. MAddr. A. Data0. A. Data1. A. P
SEREF2NHE I BIEFZTTEREIC, BHIFBEEZMM
MAddr= T 2t e fF g es th Mt FF 38, ZHidiEsd, £
B RIF X SDAE SR H, REEEKIN,
BRERE . S SAddr W. A MAddr. A, Sr. SAddr R. A. Data0. A. Datat. N. P
S5 FEER 4

BRBEMCER2NHZNFT, RBEEREREY. 5
WABHEBR—1MERE S, BEARLEKTFE#RE, 5

Maxim Integrated

NEEAFEBRENEL S, BT EEES, MURepeated
START. Mttt RR/MWIRE A1, MMHLE N 2 F
HAJF 28, SDAMIIR I HICKE, FHwmiLES, ICREX
SDAESHEH, NEREIN, FEHBBEMIENE
MYEBERNEEFT, RARBREER, XBAIC, N
Eih/E, SDANERFREEESE4,

SHEIN
SHEEMILATFSICEFE, NEMHEESHIMAJIFF S,
Data0% /= 5 EMAddrid £ #&, Datal® <5 ZMAddr +
18 8B, DataNkR "\ E— THIEF T, 5 EMAJIr
+ N, FEHBBETAZEVIRENENMNG LZESTOPH
Repeated START, {ERE#BIELR.

S. SAddr W. A. MAddr. A. Data0. A. Datai. A... DataN. A. P

K ZEMAdAr= % /g, o iB 5 ANZEZEMADrit it i 77 8
BHEHIMSB, TS EZ KIS FHHLSBE BaE
@ik, FrIE R EMAdIritiIt M EES, T EA
MAddr + 133t HEIEHIMSB, MR B&F=H B H%EH
HMFBWEERME, LHUBIIFNE, ICKBEEE, B
NERIELNBERIFHFRF T, FREBURNTER
B, BRBBERE, TTENFPHICRANENFT
RENFFER
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I HAE I T MAMAdAris &€ 9 77 6% 28 it FF 283 BIC S
FE, WMER—RBRETFEBRANFTERFZY, SEH
BIE T B, Data0R R EME 8B A BEMAJIr BHE =T,
Datalzx/=RMAddr + 189%#8, DataNZFxEF=HI 25 REIH
®EFD.

S. SAddr W. A. MAddr. A. Sr. SAddr R. A.
Data0. A. Datal. A... DataN. N. P

MAX17058/MAX17059
175/275 Li+FE #tModelGauge IC

R EHFEN, MAMAddre E3EMMSBIFi6, BTIREIED
FHHLSB/G B shE g Mil, A E N BSMAddrit ik i %
Y&/, MAddr + 1t #EHRIMSB o] s Rl 3 45 = 3= 41
28, WRLEHUBITFFNET B4 = F 28 M4k SEEL, IC
W H BB EFFh, FiEE B AR B Reservedty b it iR B
THREHE, faEEVBBEILAEENE, FIRSTOP
s Repeated START, EEEFF AR LIEERE,

EEE
PART TEMP RANGE PIN-PACKAGE DESCRIPTION

MAX17058G+ -40°C to +85°C 8 TDFN-EP* 1-Cell ModelGauge IC
MAX17058G+T10 -40°C to +85°C 8 TDFN-EP* 1-Cell ModelGauge IC
MAX17058X+ -40°C to +85°C 8 WLP 1-Cell ModelGauge IC
MAX17058X+T10 -40°C to +85°C 8 WLP 1-Cell ModelGauge IC
MAX17059G + -40°C to +85°C 8 TDFN-EP* 2-Cell ModelGauge IC
MAX17059G+T10 -40°C to +85°C 8 TDFN-EP* 2-Cell ModelGauge IC
MAX17059X+ -40°C to +85°C 8 WLP 2-Cell ModelGauge IC
MAX17059X+T10 -40°C to +85°C 8 WLP 2-Cell ModelGauge IC

+ 3T (Pb)/FF & RoHSFRE 893

*EP = #IE#,

T=#HEHE,

g =
FHEEE

WMERENHENEEMNERHER (ST, EEHchina.maximintegrated.com/packages, EF &, HEHBIHN“+" “#"

F - "NRKRROHSIRES . HEREPTRHEEETENERFH, BEHEEASHIEKARX, SRoHSKELX,

HEXRR HERE SMEHS BEMRRS
WLP W80B1+1 21-0 2R
8 80B1+ -0555 Rz AL 22571891
8 TDFN-EP T822+3 21-0168 90-0065

Maxim Integrated
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&3 &
E &iTHE] bz BB m
0 2/12 BAIRRA —
1 4/12 B IEFHINFHEIR 10, 11
2 6/12 ¥ #H Absolute Maximum Ratings&B 4y, EIFCMDHFiEse ik, 2,9 12
3 8/12 ¥ IFRCOMPFTempCotiit HEA R, 8
Maximit R E &b

1L7T832815# HBEI4%F3100083
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