INAXI N

INNOVATION DELIVERED®

Bz

19-4245; Rev O; 1/12

MAXS8971 R EHMEEZN SN, 5. FAEXRETES
F(Li+) BT EES, S mEthiRet1 AN T BB,
WMABETIR7LBY, HFUKRSRA22ZVHESEE, T
FEAMHzZF XM RN T HSFEEEES/NRTEHERE, &
WEYL., BREBERBRSE, SERKELDTIHINEBTY
MR~ & #,

HEPERTE. REME., TEHETNE. 88
EAEMEERN, Bt EE NN REidAEE B ERA
AITEEHRITEEETFHBINZE,
ICTEZBHERMASUSBE AN, BHEFTREAD
BARRINEE, DRI LFEBEIE, WUSB,
BEPCEOTAFRETEESE, TRALLZGBURATH
FPEFENRNER, TEMEH N SENBAEIZCED
N2 &0, THRESTBITP I BB N HLES,
ICRAT AT EH200EEK. 2.18mm x 1.62mm WLPH %,

hv

USBxZE®
EALFGIR B S
BHEFI
HALAEA

GPS. PDA

MAKXIN

MAX8971
R~T&/MgJ1.55A
BHLi+B#mDC-DCTHEE
L2544
¢ FXRBEXFTHES
> BHE
<> K=
< RIEFEH

¢ R=Fis, iR
¢ SRE
< Bik+5% K RIS EFN0.5% B IERE
¢ 2E
< JEITARE jthig & laim
> BE/RERP. REERE. BERT
< HF{EEREUSB
¢ RiE
< ARIREEIE/HER
< BT 12CHEHl 78 B AR 7/ B
< BN IRTR
¢ 12CE0O
< BI\E2 iR %I (100mAZ 1500mA)
< PEFE /& IE B (250mAZE 1550mA)
< ZEEBE@.1V. 4.15V, 4.2V, 4.35V)
& RETERER
< & 1E{ERE
+22VEEI B KT\ ENZE BB [E
BRRKBANLIEBESIA7.5V
5V USB/££#itHLDOMAFUSB PHY
2.3A GSM RFliAE= (T i)
FHEBERZEREER(V chg), ATFEFADC
R jth 2 Bt TR AR 4P
BN/ H I R AR 3
TR 7S5

* & & & ¢ o o o

EN 5B T EEAIRITE o

HXBEURFEESZBHEFNHELED, 550 . china.maxim-ic.
com/MAX8971.related,

T L Az F R B TE B IR A IR IE 28 o

Maxim Integrated Products 1

AXBEXEBEARNEX, XPTHEFEHFELOTERRE IR, NEH—SHIA, BELNRITPSEERR,
BEME., HERITHER, EBHFEEMaximilHsEE D : 10800 852 1249 (dkHhEK), 10800 152 1249 (FHERX),

s i [aMaximfy 32 iy . china.maxim—ic.com,



http://china.maxim-ic.com
http://china.maxim-ic.com/MAX8971.related
http://china.maxim-ic.com/MAX8971.related

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

VicHRBEMEMEE . . ...
SAFEQUT ...
JEITATRBE o
Maxim Model Gauge M3%&# . ....... ... .. ... ... .. ...
T EAGSMMRABERI . ...
NRBEE .
BERIEEE .
BINBRIEE

MAKXIN

....................................... 23

Maxim Integrated Products 2




MAX8971

R~T&/gJ1.55A
B Li+HBilDC-DCFEH &2

B (%)
B R R 23
R R B . . . 23
PO -3 R 26
R BRI E R . . 26
S I R . . . . 27
R R S 28
DETAILST o 29
DETAILS 30
US B . 31
N R 31
R B R R B B b . L 31
AR R AT EEBERIIBR . . . o 32
FBEALHER, ERE.GSMMRBER MBI . . 35
b= = 36
BRI 36
R O B . L 37
B B L 37
0 2 = S PR 37
B T L 38
L3172 1 < R 39

FEXR
R AR ARSI B . . . 17
R TR . 23
R3.ATMOEGSMOK R AR I EERIRE . . . . 24
R4, 4TmORBSMO R B BB B B IR E . . . . 24
KRB, LR 2GR R R T . 24
6. CHGCCIAOMRID . 32
R7. DCILMTIBOMIRED . . oo 33

EEHZ
B BB R BB 15
B2 EEF/EEAYETEIL . . 18
B3, TR S B 19
B4, JEITAREII .. 22
BI5. MAXSI7TEMAXITOATEER . . . . oo 22

MAXIV Maxim Integrated Products 3




MAX8971
R~T&/MgJ1.55A
BHLi+B#mDC-DCTHEE

ABSOLUTE MAXIMUM RATINGS

BYPtOPG_ ..o -0.3V to +22V Continuous Power Dissipation (Tp = +70°C)

DC_toBYP oo -6V to +0.3V WLP derate 21.7mW/°C above +70°C ..................... 1736mW
I2CIN, V|cHg, IRQB, SDA, SCL to GND -0.3V to +6V Operating Temperature Range. ......................... -40°C to +85°C
BST 0 AVL .o -0.3Vto +16V Junction Temperature. .........ccccooiiiiiiiiiiie +150°C
BST 10 LX oo -0.3V to +6V Storage Temperature Range...........c..coeeeennn. -65°C to +150°C

PVL, SFO, BAT, CS to PG_ ...-0.3V to +6V Soldering Temperature (reflow) ..........ccccooveiiiiiiiieennn. +260°C
AVL, THMto GND ..o -0.3V to +6V
PG_tO GND......oovviiiiiiiiccccce e, -0.3V to +0.3V
DC_, LX_, CS, BAT, BYP Continuous Current ............. 1.6ARMS

*This device is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the device can be
exposed to during board-level solder attach and rework. This limit permits only the use of the solder profiles recommended in the
industry-standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and Convection reflow. Preheating is required.
Hand or wave soldering is not allowed.

PACKAGE THERMAL CHARACTERISTICS (Note 1)
WLP
Junction-to-Ambient Thermal Resistance (64a) -......... 46°C/W Junction-to-Case Thermal Resistance (0¢) .......coco..... 2°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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

(Vpc =5V, Cgyp = 14F, Iecug = 500mA, Cay = 4.7uF, Vv = AVL/2, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
DC INPUT
DC Operating Voltage Range 4.0 Vovp Vv
DC Undervoltage Lockout DC rising, 500mV hysteresis 3.6 3.8 4.0 \
DC Overvoltage Threshold (Voyp)* | DC rising, 250mV hysteresis 7.25 7.5 7.75 \Y
DC OVP Interrupt Delay 16 ms
DC to BAT Shutdown Threshold When charging stops, Vpc falling, 150mV hysteresis 0 50 100 mV
DC Supply Current Charger enabled, Vpc = 5.5V 2 mA
Ta = +25°C 0.01 10
BST Leakage Current Vst = 5.5V, LX_ = PG_
Tpa = -40°C to +85°C 0.1 A
Ta = +25°C 0.01 10 H
LX_ Leakage Current Vix =0orb.5V
- Tpa = -40°C to +85°C 0.1
BAT Reverse Leakage Current Vpc = 0V, Vgat = 4.2V 1 5 pA
Input-Current Limit Range 0.1 1.5 A

MAXIV Maxim Integrated Products 4
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ELECTRICAL CHARACT

MAX8971
R~T&/MgJ1.55A

BYLi+B#DC-DCF B as

ERISTICS (continued)

(Vbc =5V, Cgyp = 1uF, IrcHg = 500mA, Cayi = 4.7uF, VTm = AVL/2, Tp = -40°C to +85°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
USB 100mA mode 90 95 100
Input-Current Limit Accuracy USB 500mA mode 450 475 500 mA
Input limit programmed to 1.5A, IrFcpg = 1500mA 1350 1500 1650
Adaptive Input-Current Limit (AICL) | DC voltage where charge current is regulated 4.5 v
(Note 4) DC voltage where charge current is set to 75mA 4.4
Input Limit Switch Vpc = 5.5V, Igyp = 1T00mA 35 80 mQ
BUCK OPERATION
Switching Frequency VgaT = 3.6V 4 MHz
Maximum Duty Cycle 99.5 %
Minimum On-Time 55 ns
Maximum On-Time 10 us
Minimum Off-Time 65 ns
Soft-Start Time 1.5 ms
High-Side Resistance ILx = 100mA, Vpc = 5.5V 120 250 mQ
Low-Side Resistance ILx = 100mA, Vpc = 5.5V 150 220 mQ
Thermal Regulation Temperature 12C programmable 2-bits (90, 105, 120, and disable
i 105 °C
(TREG) selections, 105 default)
Thermal Regulation Gain Percen.tage decrease in Ircyg above the thermal 5 %/°C
regulation temperature
BATTERY CHARGER PRECHARGE
Battery-Prequalification Lower - .
Threshold (VeaLTH) VBaT rising, 130mV hysteresis 2.1 Vv
Dead-Battery Charge Current OV < Vgar < 2.4V 45 mA
(IpBAT)
Battery-Prequalification Upper - .
Threshold (VpquTH)+ VBaT rising, 150mV hysteresis 25 \Y
(F::qu)uahhcahon Charge Current Percentage of fast-charge current programmed 10 %
CONSTANT-CURRENT MODE
(E?,:ACT) Fast-Charge Current Range | 5 o 50ma steps, Rog = 47m@ 250 1550 | mA
Ta = +15°C to +45°C -5 +5 %
Fast-Charge Current Accuracy - -
JEITA safety region (Figure 6) -65 -50 -35 %

MAKXIN

Maxim Integrated Products 5




MAX8971

R~T&/gJ1.55A
B Li+HBilDC-DCFEH &2

ELECTRICAL CHARACTERISTICS (continued)
(Vpc =5V, Cgyp = 1uF, IrFchg = 500mA, Cayl = 4.7uF, Vym = AVL/2, Tp = -40°C to +85°C, unless otherwise noted. Typical values
are at Tp = +25°C.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
CONSTANT VOLTAGE MODE

Ta = +25°C -0.5 +0.5

IgaT = 100mA, operating in | TA =-40°C to +85°C -1 +1
Battery Regulation Voltage voltage-regulation mode, I°C- | jg7A safety region, o
(VBATREG) programmable 4.1V, 4..15V, percentage of battery o6 o7 08

4.2V, and 4.35V selection regulation voltage

(Note 6)

(Below regulation point), 100mV and 150mV selection,
Battery Refresh Threshold default 150mV (Note 5) 120 150 185 mV

VpaT threshold over regulation voltage to turn off

) charger during charge (% of regulation voltage) 102 103.5 105

Battery Overvoltage Protection %

(Note 7)

Hysteresis (VgaT falling) at 4.2V 1.4

o Programmable topoff current independent of JEITA

Charge-Current Termination functionality, default 50mA, 200mA hysteresis 50 200 mA
Threshold (ItopoFF) ——

Deglitch time 16 ms
Charge-Current Termination _ o
Accuracy IToPOFF = 200mA 20 +20 Yo
GSM TEST MODE
GSM Test-Mode Output Pulse VBAT capacitance > 60uF, peak current pulse 53 A
Current frequency = 217Hz, on-duty cycle 12.5% '

VBAT capacitance > 60uF, current pulse
GSM Test-Mode Minimum Output | frequency = 217Hz, on-duty cycle 12.5% 3.7 \

(Note 3)
CHARGER TIMER
Prequalification Time (tpq) VBAT < VBATPQ_UT 45 Mins

) Default 5 hours, 12C programmable (4-10 hours and
Fast-Charge Time (trc) disabled selection) 5 hrs
Timer Accuracy 20 %
) 12C programmable 0 to 70 mintues, 10-minute steps, )

Top-Off Time (ttopoFF) default 30 mintues 0 70 Mins
Top-Off Timer Accuracy 20 %
Timer-Extend Current Threshold Percentage of fast-charge current below which the

. 50 %
(Note 3) timer clock operates at half speed

MAXIV Maxim Integrated Products 6
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BYLi+B#DC-DCF B as

ELECTRICAL CHARACTERISTICS (continued)
(Vpc =5V, Cgyp = 1uF, IrFchg = 500mA, Cayl = 4.7uF, Vym = AVL/2, Tp = -40°C to +85°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

PARAMETER

| CONDITIONS

MIN TYP MAX | UNITS

THERMISTOR MONITOR

B v s i 7106 740 7900 |
Foldbagk (15C) | thermrsor emperaturs faling 5700 6000 6300 | %
ooy et emperatire iang) 2124 2254 2084 | %
THM Input Bias Current VTHM = VayL or OV Ta=+25°C 02 001 +02 A
Ta = +85°C 0.01
VicHG
IsaT = 100mA 150 mV
VicHg Output Voltage IgaT = 1000mMA 1260 1400 1540 mV
IgaT = 1500mA 2100 mV
IRQB OUTPUT
\I;g}/;/z;;vzvel Output Saturation lirge =10mA, sinking current 0.4 %
) Ta = +25°C -1 0.01 +1 PA
High-Level Leakage Current ViraB = 5V
Ta = +85°C 0.1 pA
SAFEOUT OUTPUT
Regulated Output IsFo = 30mA, Vpg = 5.5V 4.75 5 5.25 \Y
Dropout Voltage IsFo = 30mA 45 mV
Current Limit 590 mA
Maximum Output Current 100 mA
POK Output Threshold 2.7 \
PVL/AVL OUTPUT
PVL Output Voltage 5.5V < Vp¢ < 7.5V, no load 5.05 \
AVL Output Voltage 5.5V < Vp¢ < 7.5V, no load 5.05 \
LOGIC LEVELS AND TIMING CHARACTERISTICS (SCL, SDA)
Output Low Threshold lo = 3mA, sink current (SDA) 0.4 Vv
Input Low Threshold Viocin = 1.8V 0.4 Vv
Input High Threshold Viocin = 1.8V 1.4 Vv

MAKXIN
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ELECTRICAL CHARACTERISTICS (continued)
(Vpc =5V, Cgyp = 1uF, IrFchg = 500mA, Cayl = 4.7uF, Vym = AVL/2, Tp = -40°C to +85°C, unless otherwise noted. Typical values

are at Tp = +25°C.) (Note 2)

MAX8971
R~T&/MgJ1.55A

BYLi+B#DC-DCF B as

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Bias Current Viogin = 1.8V, Tp = +25°C 1 HA
SCL Clock Frequency 100 400 kHz
Bus Free Time Between START 13 S
and STOP (Note 3) ' H
Hold Time REPEATED START 06 S
Condition (Note 3) ' H
SCL Low Period (Note 3) 1.3 ys
SCL High Period (Note 3) 0.6 us
Setup Time REPEATED START 06 S
Condition (Note 3) ‘ H
SDA Hold Time (Note 3) 0 us
SDA Setup Time (Note 3) 100 ns
Maximum Pulse Width of Spikes
(must be suppressed by the input 50 ns
filter of both SDA and SCL signals)
(Note 3)
Setup Time for STOP Condition 06 S
(Note 3) . g
THERMAL REGULATION AND SHUTDOWN
Thermal Shutdown Temperature o
(Note 3) +160 C
Thermal Shutdown Hysteresis 15 oc
(Note 3)

Note 2: Parameters are production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed through
correlation using statistical quality control (SQC) methods.

Note 3: Guaranteed by design, not production tested.

Note 4: Voltage for 4.35V battery mode increases by 100mV.

Note 5: Refresh voltage for 4.15V increases by 50mV.

Note 6: JEITA decreases by 1% for 4.15V termination voltage.

Note 7: Battery overvoltage increases by 1% for 4.15V termination voltage.
* = Contact factory for alternate thresholds (6.7V, 9.7V, and 14V available).

** = Contact the factory for 3.0V.

MAKXIN

Maxim Integrated Products 8




MAX8971
R~T&/MgJ1.55A
BHLi+B#mDC-DCTHEE
BF T (B4

(Vbc =5V, Cyp = 1pF, CayL = 4.7uF, Vv = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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(Vbc =5V, Cyp = 1pF, CayL = 4.7uF, Vv = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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BT (451

(Vbc =5V, Cyp = 1pF, CayL = 4.7uF, Vv = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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BT (451

(Vbc =5V, Cyp = 1pF, CayL = 4.7uF, Vv = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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(Vbc =5V, Cyp = 1pF, CayL = 4.7uF, Vv = 2.5V, Tp = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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S 16 S a0
3 =
= 2
g 15 \ S 30
T — Ll
=3 \\ o
= 14 — = 200
o
13 100 100k, B = 4250 THERMISTOR
IFCHG = 500mA, SAFETY REGION 1
12 0 ‘ ‘ ‘ ‘
100 300 500 700 900 1100 1300 1500 0 5 10 15 2 25 30
CHARGE CURRENT (mA) FALLING AMBIENT TEMPERATURE (°C)
CHARGE CURRENT
vs. AMBIENT TEMPERATURE GSM TEST MODE
700 ‘ ‘ ‘ - — S0 TN oS
100k2, B = 4250 THERMISTOR [ )
600 IFcHG = 500mA, SAFETY REGION 172 SIS A _
z s i oo b g
= W 11 S 5 I | R |
&= 400 N
: e i o '
w300 I
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& 200 VBATT ﬁﬂﬁ H , ﬁi ; A'—
O 3 | 3 3 ——d L
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MAX8971
R~T&/MgJ1.55A
BHLi+B#mDC-DCTHEE
FEEKELE

TOP VIEW MAXIMN
(BUMP SIDE DOWN) WAX8971
1 2 3 4 5
+

et P2 Vs CS BAT
A A 2 w3 M w5 )
Wb RBEon T
B B1 B B3 B4 B5 |
iow owm W
ol (o (e {uy {u) (o)
oo e so o
D D1 b2 D3 D4 D5 |

WLP

Vb5 gzl

515 B Ihek
A1, A2 PG1, PG2 | BEEIRIAFETHIIEM,
A3 VicHG BT B RN EE, ZEIHERRBAMV/mARE ST B E R A E L NENR L BE,
A4 CS B B A S B,
A5 BAT BthERE, EEREELHDL+EM,
B1, B2 LX1,LX2 | BBEBRER, ELX_FCSZEEREBRE, LXIFILX25|Hl S SIMNBEEE — &,
B3 IRQB F 3= 85 o W I R 51 B
B4 12CIN [2CH2 0 B R,
AN, ETHMMGND z B E & R E RAINTC)ARB B, ETHMFIAVL Z [8)3% B 5T RS
B5 THM PE+25°CTREEHI EEPE, A RMEB N S RAMURREN, EREA R, BTHMEZEEGNDE, HEAAK
HFERE LRSS, WRBISIPCEHBAGBMEIGE, WIFTHMEREZEGND,
C1 BYP R FHMOSFETHI S L F XMOSFETZ Bt E R, FIARNUFHBEBSBEFREPG,,
c2 BST SIAFETRENEE B8R, F 0. 1UFMEE B SRBSTE R ELX,
C3 GND B, GNDA AL B ERE RS B,

MAKXIN
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MAX8971

R~ &/ iJ1.55A

B35Li+ B itDC-DCF H 28
KEEK L BA (%)

Bl AR gE
C4 SCL I2CE4PiE O, ZESCLATI2CIN Z [B]3ZE #10kQ B,
C5 SDA PCEIEE O, ZESDAFII2CINZ (B3 #10kQHEFE,
D1 D2 DC1 DC2 RERFTEBRMANERSIH, FA22UFMEBRZEKEPG_, DCABRBYPR & K1.6AH T, DCX
' ' BRRERSFUSBRAIA, 7ESNERIEDC1FIDC2IE BE7E — 2,
D3 VL ABREBRERNRERE L FTESIH, IFRIME LK ERMBRIE, FHR/NMNUFHEER ERE
HTREPGND, TEAPVLAMNSREMEE,
D4 SFO SVRELDO®H, FIH1UFSE RHNEE BFBESFOZEEGND, SFOTHTAREUSBRSGH#HE,
D5 AVL AR BERESNREESENZESIM, PVLAIAVLZ B A EE100EAE5ZEZEIGNDHIIBZRER
T RIRBIREE, NERAVLAMNEREHE,
0.3V 0 +22V
TOLERANT
4.0VTO 10V OPERATIONAL | DC1,
DC2
220F —— OF
2 L BYP 0402
0603 — J—1CEF
c7 SFO ai U, L 25V
4675\5J_ 3 P 0o wm = o
. X2
04029; 1uF MAXI Y
6.3V MAX8971
M2 = o [ | ~‘ -
6.3V GND
0402$ [ L
csf—e
- Vicke R1, 47mQ
® . 12CIN 0402
] BAT+
BAT °
é % T ¢ T+
2.2uF BAT-
P IRQB gs.sv o b
0603 SYSTEM
LOAD
THM |—e
1
- SDA R1B = =
P >l sc 0402 i R2,
- > 5eL 100kQ
AVL

&1, #ER BB

MAKXIN
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FAE R
MAX89712 — XA TFIEITAR FF X K Li+ B th 7 B 2§,
JRBIEITARSE N £ Li+BMETRE R E, ICXF4V
E75VENBEEE, MRBFEEEL+7.5V, MEEIE
FH, RPBBRIATERIAHEXRERRNRE, B
E#eE o m EhRHtEIA1 AR R, ICEBERGBMEK
M. RERSOEEEREL, CEEEEELNESEHN
FHES, TBEPCEDFTRBER. BARRERN
B EEMEREEERUEFEMBERN), RITRE,

DCHIN—i5 12 % EIFE i 75 2%
MRFEAHUADCEAA, HEMEERTEAERBEREA
BtAHE, A= RBESEFHBRERET. MARTR
BENRABEHHBR. REEREATLR BN, &
SELRE, REESAFTERNNEREH BRMNFY
W R, XFAEERBR BN SR, BHEY
ERFE/NBEEESNITRTERABEENZ W,
THENERGEPWMETINH THETEERSHIFX
MR, AFERNRTHNETH, RIFHESHTER/NE
ANBR, B ERNEENSEERNP R, RPREL
R, EEBSE TIEEAMHz, MABERERT BE
MR, THEEZEEESHS =L, kN TFERNKE
IffE], AREAMHz TR, B85 5= iR/ )\ KW a).,
BEEMAT, B, BABERRSN, 8THFERNS
WA E], AR TEEAMHZIRA R, T4 6l 2§ 2 &N
SENE, SEAAT XMBERT, BRNLONHERLE
KRR/, EBESTEBRETRMEEBNIOREE, A
TR TEMERS), SURERBERARE, MHEET
o A, MELIBETEFMNTRATMAERL,

MAKXIN

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

=)
ATHIEMABRSER, RE@ABREAE/AFRE
BB, SWMAFXEN, 8 ERET.5msAMOMAR F+
ERFRME, AFUPRSERERTRSH, TEER
WERE o MFTEBRSEIRARFIREN, RRHIdi/dt,

PVLFIAVL
PVLASBVE MHFiE2E, B TICKER B8 IR Kz a8
B, PVLLXIBSTE F X B, DCAF25VE LK, PVLE
MRESRTH, SUXH, 7 BIFEE BREPVLE B
EPG, TEWHPVLASNERHGE,

MBI, AVLAPVLEMRER IR EEL, BFICH
R B B AL, JRIK 2 BIEA 100 B EFIAVLIMNE
F B EEG.TUF) . ZIR K 28 AL100kHZ AR @ R Kk 28, I8
BRICHE L 30 2> MJAMHZzFF X B 7=, FEAVLFIGND 8] % £
ATUFEEBRE, TEZIWBAVLASNBAHHE,

P FE FABIA (THM)
THME N EEZE — D IMNB TR E R EUNTOME B,
ENEBHRGRE, ARBEBEBEEEN, £IER
B, AEENREEHFRFERS, BEEFETUE, &
FHEBECZEECEZAN, KERX®H, TBENFLH
S Z BIRSFF AT
B F R0 P B B B A THMADAVLZ [E 5| N 7 — N 9hEB
REBLHE, AMBELERRTI0kQ (+25°CH), A E
BHESETARBEA+25°CHHPEE, o&BEMEE
BOFAEBIE, fla0, RRTgBEAI0kQ, HAHBET
PEEI.I7KOM T (FR)H EFFI28.7kQN E(1ER)E, T8
B NBEFRIRT, £ABEH35008910kQ NTCHAEE
PREY, SR FO°CE+50°CEESEH, A BEENEE
ZEHXAXBEA.
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Ry = Ras x e{B((1/(T+273)) x (1/298))}
X

Rr=REANT BKEE, ASEHENEEQ)

Ros = B A+25°CHY, #EHEMEEQ)

B = ABEFEMM R E H, #ESEE 3000k ES000k
T = A EEBEE(C)

FERITTIREFERCAGEEENERE, B3 %ERrB.
A—EESAGEESRR/HIERK, NEEAPER
B A EIE, MITLURT IR, fla, £ABEH4250
BOFREEBRE, FFEK120kQHEME, TLWM+45°CHiRIT R
O°CIREIIR, BITFABBHEACCELENNEERZST
+60°CEG X M MFRE, FrIAFFEC A HBFE o BERARIRTER,
EEIIRARBERRK, Mk, BK/NEETASEEN]
R, SRMNRARBEFS, EARpENERSEMRK
mITER, mE R FH SR

AR, RERAMMANBREEEDC, HFAVLAR, A
B 10 AR R B B, EAI0KQMREHEIE, BEXHA
TOKQEPE LR EAVLES, = /&4 G H250pAT 3 8B,

F1. AEAEEBERTRIEE

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

0 R K A100kQFA S EBEFT100kQO L R B, ZAH TR
ZE25PA,

iR AR
TR R ARPBIDEBICE BERFRIBEERT RN EM
FHEM, BUREBIITRecH, A RIF B (KB
REHER, BEIAEHERAINRTERRENTO0%, It
B, TEBBEFI0RNRELR, BT ELEEIXE
TsHDNo AR, ICHEE & A EIRE H+856°C, 15,
REMAX8I71 MR K EHRE A+150°C, BYAKRITHR
GBERLEESRERNBIE+126°C, HERAETRERSE
A+126°CHEF F R U KT EM,

FERBIRES
ICREZHARRE, BHREE, REpISBES, W0
B3 o
E2f=oh B R R ERN, SEF/EREY
BHRHUTRDRSWREE, SRR — Fof — &
£ FE > TEER.

THERMISTOR TEMPERATURE

Ry at Ta=+25°C 10,000 10,000 10,000 47,000 47,000 100,000 100,000
Thermistor Beta (BQ) 3380 3940 3940 4050 4050 4250 4250
Rg (Q) 10,000 10,000 10,000 47,000 47,000 100,000 100,000
RTp (Q) Open Open 301,000 Open 1,200,000 Open 1,800,000
Rts (Q) Short Short Short 2,400 Short 6,800
(F;‘;)S'Stance atTinis 61,788 61,788 77,248 290,410 380,716 617,913 934,027
Resistance at T1_0(Q) 29,308 29,308 31,971 137,750 153,211 293,090 343,283

MAKXIN
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MAX8971

R~F&/M1.55A

BYLi+HE

~

t#iDC-DCFE S

)

iNoa

440-40L

(39YL10A INVISNOD)
394YHO-1SV4

(IN34dN9 INVLSNOD)
J9HYHI-LSV4

TIME

NOILYOIHITYND3Hd
+AY3L1VE av3d
Ad3L1ve

avaa

[

R R

VPLTH
VDBAT [---------
VPLTH

VBATREG
IFCHG

IPQ + IDBAT |—

IpQ |—
IDBAT

0 |

J9YLT0A AH3LLYE IN3HHNJ 394YHI AHILLYE
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MAX8971

R~T&/gJ1.55A
B Li+HBilDC-DCFEH &2

NO PWR
CHARGER DISABLED

Voc > VuvLo
AND Vpg > VBaT
AND Ty < TsHDN

DEAD BAT

Vi TOO HIGH IReq = LOW
Isa = LOW CHECK
IBaT=0 CHGINT,
CHGSTAT, AND DETAILS
REGISTER

Vpc > VovLo 1BAT = IDBAT

TIMER = SUSPEND

Ve <VovLo
TIMER = RESUME

VBAT<
VpaLTH
SETTIMER =0

VpaT>
VpaLTH

ANY CHARGING
STATE DEAD BAT,
PREQUAL, FAST
CHARGE OR TOPOFF

DEADBAT+ PREQUAL
CHECK
CHG_DTLS[3:0]
1BAT = IBAT + IPREQ

THERMISTOR < T1
TIMER = SUSPEND

THERMISTOR > T1
TIMER = RESUME

VBAT > VDBAT VBAT < VpBAT

BATTERY COLD TIMER FAULT
IrBa = LOW, PREQUAL TIMER > IRB = LOW
a0 IF CHECK TPREQ CHECK CHGINT,
VBAT > VpBAT CHG_DTLS[3:0] CHGSTAT, AND DETAILS

REGISTER
1BaT=0

1BAT = IPREQ

THERMISTOR > T4 THERMISTOR < T4
TIMER = SUSPEND TIMER = RESUME

Vgar >

VpQUTH
SOFT-START SET
TIMER =0

TIMER >
TFCHG

BATTERY HOT

IRgo = LOW, FAST CHG
Igar=0, IF CHECK
VBAT > VDBAT CHG_DTLS[3:0]

1BAT = IFC

BAT > IT0POFF +200MA
SETTIMER =0

IBAT < ITOPOFF

TOPOFF

BATTERY COOL

1BAT = 50%, *IFCHG Irga = LOW Ve
IF VBaT > VpBAT CHECK VBAT
CHGINT, RESTR
CHGSTAT, AND DETAILS SETTIMER =0

REGISTER

TIMER >
troporFF

BATTERY WARM

IrBa = LOW,
VBAT_TERM = VBAT
125mF, IF IRBISENLEOW
VBAT > VDBAT CHECK
CHG_DTLS[3:0]

AT =0

B3, i REHE
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B TR
DCAREFHMA BEEHCEN, ICERARTER, AT
BREIZRYS, BABESMEBSCEE K,

B FERILTE
BN EENFVpaLTHHIRE I B BthE, ICERAFXEB
25, MUHERlppat# T M T B, VeaTHE EVpaLTHA £
B, ICEEMATIE, HEAEMER + MFERS, R
AMBFICEBMEFEENEREIANE, BRELHEH
8. HATHSBHEIRA . KB R VeaT > Vpear, &
BREEMERLMTE BIRS,

HHFER + T IAE
B EES T VealTHEEFVoRatl, HEABMFER + M
FIRE. WRAT, BHEREM T EBFXFT EEY
FTFF, AEsBIEM 8T, S 8B AlbeAT + Ipo AR
ICRFIZIRS NI B Bidtpq, ICHANTISHERS, E
BELT, BH@REBEEZRANHEBREAL2HHE
M, BHEEEFEVpgaTA LB, ICHATEIRES, B
FHEHFES, HFATHBERERS, AXE RVpar >
VpBaT, &NIERFTEMFER LM T BIRTS,

Bt BE S TFVosarE R T VeautHlS, HEATTEIRS, iZ
RET, BBERLMFTHIBRT, NITFHFFXFTEHEA
BShIRMEIR, REMER NP, WRICHEFZIRS W
Bl#BiTtpq, ICHNENBHERS, EEBRT, BBR
BEMTARSHEERE AN LN FEE, BithBE EF
ZEVpuTHIA LB, ICEHENERRTIRTS,

1B R FERES
B BEESFVeautHB IR TFVeaTREGHE, HENIETRIRTEIR
Do TRAET, HAFRFZHSZ ABRMEHE R, BB
HiRHAIrco MRICHERFIZRESRIEE RTINS N T

MAKXIN

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

trc, ICHEHENENBHEIRES, Bt EE EFEVBATREG
M ER, ICEHNEERERFTEIRTS, 0°C < THM < +15°CH,
ERERTEREEAREEHSO%; +15°C < THM < +60°C
IR B A RIEEN100%,

MAXSO71 B IR FERS TBENMRFE R, BENHE
SHRPELEEHNS, UWRESEEBITITReg, WK
IFCo

WRFERBABEBENVIN - Vear), INSBATZEHE
it B Irc PR o

1EER RS
Bt R AVeaTREGE T B iR KX Flroporrly, #HAIBEE
MRS TRET, FIFFRFEE N BB E R,
ICIRFFVBATREGHT Mo 75 B8 BB 77T,  WAAS S BB sth 58 4 B8 7R 4T
B/NFTOPOFF &8, FE B BIREETOPOFFIR T,
ICHAZERRS, WRICRFEREERSHITEZIT
trc, NHENE BT 288 IR S,

Bt B R AVeATREGE BB B IR T ETOPOFFHE T T
B, #ENFEFRIRS, ZRET, HAFXFT BRI AHEMIE
BB R, ICERVpATREG B E X B M E B 8], #8153 1% B [8]
J5, ICEARTBERARS, WRFELBERERXRE ZHE 2
B EFZE ltoporr + 200mA, BRHFHENIEERFTIRE,

FTHETZRRE
e AT EIRS B BA Elttoporr/a, ICHEATE B AL
RS, ZRET, XAFXRFTHE, FAHBEMBREEBR,
MRBMHNRGE R HIZIZ/NTF10pA, BBARB RGO ES
BEBHRETHEFELZ R, WRATFERT EIRSHEE
BBK, EMBEERTBREERIRUT, ICEBXREAN
RIRES, NTEHRSERERFTIRSEH, FRERE I/
dtBRHl)o
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TE it #E AL IR S
WRMARRAEN BN, WHEANENBEHERS, &
RET, REHXH, BEHABARREENER, ®*
228 IR H E I S EURUIR TS

TER
ICHIE X B AE BB BEH+22V, LHBEARBRNE
EA-03V, NREHELFLEGRABESFE, BICTE
PRI,

i%ﬁ%‘iﬁ]\%ﬁ%ﬁ%ﬁﬂ@ﬁ*” BHBFERBREFUT
B

o ERR

o FHIBKRM

o HEIRE

o i FERBEL TR

o BAKFERF[EETERH

o ik FIEAECESMIESLIEH, (EBEHIR
o ITEANMUSBEFRILRER(ABE)
o USBEERME

o FRBENIE L FBIRMNLUKITK

o USBHBHELBEHRIE LT BRMB(B
g), M LTHERFRAF LR AR

s REBHARFBE

EXRARTERE

fel

MAKXIN

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

B s BRI R
ICEEHmARITIIAE, AIBER TN B R EHRARSE.
BATHEF ST HMTEFETNARZHEBRE, XFN
ﬁﬁjﬂi BARAA, MARSEASKBREE,

ICE MM M IE B 28 I W B9 BB FE K K 518 B 89 R (E 1t
TR, NIRERMER BN ERLE RN RERTE,
BEBALT, BEIREBEEFEERFNEER, BNE
FHEN R ENE, WRMESHE R BIRETEREH
BES, REBBIRRTEBBRARBERFHRE, R
XRERFBEEEREHLENCEN, EAXEHNELE
BEN, RAEERNETERNLAKRAMNTENHERAR
Gt B BRFI MR B TR, MMM RSB A,

WMARAEEAAERBRABA, —BKETHE, —BET
Bk, EEGALMNMNEER, GAEETHREREHBA
(ABVIITE, &£ —1ERIR(AICL), DUBERIRZE B,

HE LS EELS VAL, MEIBEXERIRTE BN,
FRBESZHHFERSREE, EFDCEERBEZBEIREM
L, DCEEAGRER, EEB[EERNBREATHEKRNE,
BMANBERBERZREN, fl500mAEREBFENTABMARTER
ST, BRA4AVE _HELLEKS, BREERRFNZE
IN75mA, DCEHEAXRFIAFAEVL LR, SR16msiE&E

—RRFE B, FHRFLAEDET B R AT XL X ZE
MRE T B,

Bﬁuu,zéﬂu)\ ,)I'IJ EEIJJ\FETE’] Eﬁmu, ELEHU/\EE1EET; ‘1%
5 R(DC_I), UBERIRFTER, REBREBER, &E

@ /aﬁ%ﬁu}\ﬁﬁmmﬁo S, RFEERgER16ms, RS
R
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MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

— SAFETY REGION 1
--- SAFETY REGION 2

VicHG 7 FB FB i B 7S
VicHcAZ daH, BTFREZABHER(V cug = 1400mV/
lFcHG)o <TFVicHcHi sk, BFSWHAZ TIEH 4,

SAFEOUT
SAFEOUTAH & MR E S, RMEsVaEH EE, BTRE
USBESf®E, VN > 2.5VET, SFOZ% MHfaESRFTFH,

JEITA%BH
ICRFZETIEITANFFAALi+ LB, TIXEBIEITA
HEXMEDL+BHEHATRETE, ICENFTBBMHE
B, BMEETAE, BaiTREBRRFA/RFTELILS
J_-TSO
EREXET, Tegat < +10°CH, ICEIBERIRT EIR,
TAT > +45°CHY, FEHZ I HEMK4.200V (£25mV)BEIRE
4.075V (£256mV), HRFE BRI EEFRRIRT BRHIS50%,
o FE25%F75%,, JEITAS b H T AT E, BMFxE S
B EIRB0% B, <E8Y88 8IS,
ELZEXIH2, Tgat < +10°CRTgaT > +45°CH, ICES)
¥ 78 B & UE B M 4.200V (£25mV)PEE4.075V (£25mV),
EREXE2, REBRFIE,

Maxim Model Gauge M33% %
BE5Fr R AICEMaxim#iModel gauge M3 MAX17047:%
AHERE®, AP RFEEMAX170478IVeaATTHIVTTZ [E]
Bin—PESE ZRE,

T/ ##EXXGSMIl R ST 1%
ICEXFGSMBK H REVLE, FHAERBIRELRH B,
ICHRED, HEERTEMER. MENREIE, BE
FEETEER, BEZELIEBEEIAL2Y), K,
REXFTHFH/OK088IBL, B/BHTXEHEGSMEKFET, &
W2 F T (EHFIEER 53

MAKXIN

T

T

+25mV

42V +

4V +

4075V

CHARGE TERMINATION VOLTAGE

+25mV

4.0V
0°C

10°C

T

25°C 45°C

TEMPERATURE

60°C

T

0.5C

FAST-CHARGE CURRENT

0°C

10°C

25°C 45°C

TEMPERATURE

60°C

E4. JEITAZR £ X

DC

MNAXL/
MAX8971
BYP

X
PGND
ViCHG
SDA

SCL

BATT
]

AVL
PVL
SFO
THM

[2CIN

AGND

[
RD é

Z T
(BATTERY) _I_

MAXI
MAX17047

THRM

AN
BATT

VT
Vss

5. MAX89715MAX17047 & AL
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HhTANEAEBARNER, NEHSEDEE, NT
AR RSB R TR A ## 100us (tponezrc) B 18135 &H
MEERBETESIHRERRZBENVsYS)o

CgaT = ILOAD X tDONE2FC/(VBATREG — VsYS)

WRFHBRME, RRRFZNEHA400mA (ILoaD) s
Ha, BT

40,
TESHRNRGHEEN3AV (Vsys),
HAERNEDHAHA0UF,

CgaT > 400mA x 100us/(4.2V — 3.4V) = 40pF

Bz s 2

FB I FE
FEHBE TEEIMHZIF ZME, FRIPHE2.2uHB R, 1%
THEFRAFFERRTRNBER, BRERSSHE,

Hﬂ?lC?‘)ﬁiﬁ&ﬁﬁ%?ﬁéﬁﬂlﬁ]E’]EE/;lLL_/':FjJES B Rk B
BERERFCERESNANRRARMEIER, AL
=B Dr]}_\_iﬁjr—]xﬂz WEERBEBERNT40MOE
120mQ§"ﬁE’\J%@o ESNR2T LT BRI RE,

MA\BEXEE
N B A FER M B N BB R UK U 89 BB I B L R ICTHF K I
Fo MIANBREFXMETHENN EE K, XBRIXTR
MEBEBREFR~T/. ESRR. BEERBREREZME, BN
FAXMER, BWFERATUFER, AHEESEENERE

NFRBALOR, THERBABSE,

R2. HEFFRERK

MAX8971

R~T&/gJ1.55A
B+ DC-DCFEEE

AR, BEEENMERRESL, FEENTENEEBRR
B B{EFESR% & K ho F“J&%EFHZW‘QYBVE’\JB%%&EE
Fo
B B WIEFE

MFRER, WHBERTR/NAHEBELCE, HELRER
M, MHEBRUNNAEFTRMETEGRE, BEEHSM
AXEREX7TROMWEE LR, HTFR~T/. ESREREEER
o, RUEZIENFERAXFTPER, i%lxﬁﬁﬁél]uFEﬁﬁo
MFEBRERFBS AR A KU, T REHE
HME,

FEEE T B PHEFE
3% 7 B Se B AR 7E BB R S B BUR T 18 7 B BE (Rsns), 2K
INEHET, #EFHAL7MQ. 0.126WHIHEBH, #E#0.125W.
47mQ 2% &7 PR, FlaPanasonic ERJ2BWGRO474R 4
B,
PrsNs = IcHARGEZ X Rsns
Prsns = 1.52 x 0.047
Prsns = 0.106W
FATRITEXTBHRS K(cHaRGE):

lcHARGE_STEP = VIcHGCC<>)/Rsns

RIFFRABFEN B TR EERIRE,

|CHARGE_CURRENT_STEP = V(TOPOFF<>)/RsNs

RRENT
MANUFACTURER SERIES INDUCTANCE ESR (Q) cFltJATING DIMENSIONS
(uH) (MA)

FDK MIPSA2520D1R0O 1.0 0.08 1500 2.5mm x 2.0mm x 1.2mm = 6mms3
Murata LQM2HPN_GO 1.0 0.05 1600 2.5mm x 2.0mm x 0.6mm = 3mms3
Coilcraft EPL2014 1.0 0.059 1600 2.0mm x 2.0mm x 1.4mm = 5.6mm3
TDK MLP2520S 1.0 0.06 1500 2.0mm x 2.5mm x 1.0mm = 5mms3
TOKO MIPF2520 2.2 0.05 1500 2.5mm x 2.0mm x 1.0mm = 5mms3

TOKO DFE252012C 1 0.06 2500 25x20x 1.2 =6mm3

Murata LQM32PN1ROMGO 1 0.06 1800 3.2x25x0.9=7.2mm3
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3. 47mQK 68mQ#s il F8 PR A B 75 B B iR 1%

MAX8971

R~T&/gJ1.55A
B Li+HBilDC-DCFEH &2

Vires () cuane (m) unace ()
V(CHGCC<111105) 70.5 1500 1037
V(CHGCC<10100>) 47 1000 691
V(CHGCC<010105) 235 500 345

=4, ATMQ N 68MQIS N B R HZ EERIZE

(ropoFF) (MA) (ropoFF) (MA)

BIT Vlroporr) (mV) Rgns = 47mQ Rsns = 68mQ
V(TOPOFF<>) 9.4 200 138.2
V(TOPOFF<>) 4.7 100 69.1
V(TOPOFF<>) 2.35 50 34.5

%=5. FEI12CEHFaem 5t
REGISTER |REGISTER RESET
NAME ADDRESS RAW CONDITION B7 B6 B5 B4 B3 B2 B1 BO
VSTBY or DC DC
CHGINT OxOF R rising edge of | AICL_I |TOPOFF - - CHG_I BAT_| | THM_I [POWERUP
OVP UVP
SFO_POK
VSTBY or
CHGINT_MSK 0x01 R/W | rising edge of | AICL_M TOPORF_ DC_ DC_ CHG_M | BAT_M | THM_M —
M OVP_M | UVP_M
SFO_POK
VSTBY or
CHG_STAT 0x02 R rising edge of | DCV_OK | DCI_OK DCOVP_ | DCUVP_ CHG_OK BAT_ | THM_ —
OK OK OK OK
SFO_POK
VSTBY or
DETAILS1 0x03 R rising edge of DC_V DC_I DC_OVP |DC_UVP| RSVD THM_D[2:0]
SFO_POK
VSTBY or
DETAILS2 0x04 R rising edge of RSVD RSVD BAT_DT[1:0] CHG_D[2:0]
SFO_POK

MAKXIN
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=5. FE12CEHTEaSM e (ZE)

REGISTER |REGISTER RESET
NAME ADDRESS ik CONDITION B7 B6 BS B4 B3 B2 B1 BO
VSTBY or

CHGCNTL1 0x05 R/W | rising edge of | RSVD RSVD RSVD RSVD RSVD RSVD

SFO_POK

VSTBY or
FCHGCRNT 0x06 R/W | rising edge of FCHGT[2:0] CHGCCI[3:0]
SFO_POK

VSTBY or CHGR
DCCRNT 0x07 R/W | rising edge of | RSVD STRT DCILMT[5:0]
SFO_POK

VSTBY or
TOPOFF 0x08 R/W | rising edge of TOPOFFT[2:0] IFST2P8 TOFFS[1:0] CHGCV[1:0]
SFO_POK

VSTBY or THM SAFE
TEMPREG 0x09 | RW | rising edge of | RTEMP[1:0] RSVD | RSVD THMRES
o POK CNFG REG

VSTBY or
PROTCMD Ox0A R/W | rising edge of | RSVD RSVD RSVD RSVD C_PROT[1:0] RSVD | RSVD
SFO_POK

DCMON_ | USB_
DIS SUS
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BYLi+B#DC-DCF B as

2CEFT77%
TR HIER
REGISTER I12C SLAVE REGISTER RESET ACCESS SPECIAL
NAME ADDRESS ADDRESS VALUE TYPE FEATURES RESET CONDITION
Cleared upon VSTBY INVALID or
CHGINT Ox6A OxOF 0x01 R read rising edge of SFO_POK
BITS B7 B5 B4 B3 B2 B1 BO
NAME AICL_I TOPOFF DC_OVP DC_UVP CHG_I BAT_I THM_I POWERUP
fir AR {5 A ZAE
DCH#fT
B7 AICL_I 0= BLEXRFERZMNE, DCRELZE, 0
1= BLEXRERZAMAG, DCREE 1L,
ER L )
B6 TOPOFF 0=B8LERERZNE, REXIZIRRESLE, 0
1= REB/BEHNFRRS,
DCitd [E it
B5 DC_OVP 0=BLEXRFERZMNE, DCRELZEL, 0
1= BLEXRERZAMAG, DCREET1L,
DCR JE Fitf
B4 DC_UVP 0= BLEXRFERZMNE, DCRELZE, 0
1= BLEXRERZAMAG, DCREE 1L,
F& 8 FR i AR T
B3 CHG_I 0=8LEXRFEBRZMNE, ZHBRELE T, 0
1= BEREBIZAG, TEBRSETL,
FE it A T
B2 BAT_I 0= BLERERZNE, BHRESLEEL, 0
1= BLRERZAG, BREET L,
#hf0 FE FE H AT
B1 THM_I 0= BEXRFERZNEG, THMIREEZ kL, 0
1= BLERERZAE, THMIREEE 1L,
L ER S T
BO POWERUP 0= B LEXREBZNMNGE, 2CHEFSHRAEN, 1
1= BEXRERZME, 2CHRESEER,
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TR
REGISTER I2C SLAVE REGISTER RESET ACCESS SPECIAL
NAME ADDRESS ADDRESS VALUE TYPE FEATURES RESET CONDITION
VSTBY INVALID or
CHGINT_MASK OXBA 0x01 0x00 R/W N/A fising edge of SFO_POK
BITS B7 B6 B5 B4 B3 B2 B1 BO
NAME AICL_M TOPOFF_M DC_ DC_ CHG_M BAT_M THM_M -
- - OVP_M UVP_M - - -
i 2R {5 RA 2HNME
DCHhlif Rk
B7 AICL_M 0= KB 0
1 =Rk
F T It R
B6 TOPOFF_M 0 = kR 0
1 =Rk
DCit JE H it F itk
B5 DC_OVP_M 0 = kR 0
1=F&
DCR JE H it F itk
B4 DC_UVP_M 0 = KRB# 0
1= R#&
7t FE 25 FE i B T R i
B3 CHG_M 0= kR 0
1= R#&
FE it A T R
B2 BAT_M 0= KEW 0
1= R#&
iy B BE T Rk
B1 THM_M 0= KEW 0
1= R#&
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FTREBILE
REGISTER I2C SLAVE REGISTER RESET ACCESS SPECIAL
NAME ADDRESS ADDRESS VALUE TYPE FEATURES RESET CONDITION
VSTBY INVALID or rising
CHG_STAT OXB6A 0x02 R N/A evige of SFO.POK
BITS B7 B6 B5 B4 B3 B2 B1 BO
NAME DCV_OK DCI_OK ch&/ P- DCCL)J%/ P- CHG_OK BAT_OK THM_OK —
i B {srist AA
BANDCHMINREIER, FL£ERIESIDC_DTLS[1:0],
B7 DCV_OK 1= DCHAFM, DC_V =1,
0 = DCH#I A%, DC_DTLS[1:0] = DC_V = 0,
1 =DCBIALR, DC_I =1,
B6 DCLLOK 1 o _ pc# A3, DC_DTLS[:0] = DCI = 0,
1= DCHAF, DC_OVP = 1,
BS DCOVP_OK 1 _ peig A3, DC_DTLSIT:0] = DC_OVP = 0,
1 = DC UVPFE
B4 DCUVP_OK | 4 _ pc# A3, DC_DTLSI1:0] = DC_UVP = 0.
BNFXHEBJBREE TR, ELEEES I CHG_DTLSI3:0],
B3 CHG_OK 1= BBEHEERS, CHG_DTLS3:0] = 0b010150001105,0b01115001000,
0= ZWRIEE, CHG_DTLSI3:0] # 0b010150001103,0b011150b1000,
BAEMIRAIETR, EEERES IBAT_DTLS[:0],
B2 BAT_OK 1= BEith &£ M, FBFZEHER, BAT_DTLS[1:0] = 0b01=k0b11,
0= BthE%, BAT_DTLS[1:0] = 0b105;0b00,
B A EERSER, ELEEFESLTHM_DTLS[2:0],
B1 THM_OK 1= AGEIEERAN 2T % BEE, THM_DTLSI2:0] # 0b1005;0b101,
0= AHBMBEEAFNE BEE M, THM_DTLS[2:0] = 0b100506101,
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DETAILS1
REGISTER 12C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESS TYPE FEATURES RESET CONDITION
VSTBY INVALID or
DETAILST Ox6A 0x03 N/A rising edge of
SFO_POK
BITS B7 B6 B5 B4 B3 B2 |  Bf |  BO
NAME DC_V DC_I DC_OVP DC_UVP RSVD THM_D[2:0]
L &R ;] b NN
DC4AER
DC_V 0b0 = Vpc b FAICLAET , 3V < Vpe < 4.5V ¥
Ob1= VDC;ﬁi&O VDC > 4.5V
DCi##AER
DC_| 000 = IpcE R, Ipc < WARE B
Ob1 = |Dcal_j§ko IDC > Eﬁi/\lzﬁ;ﬁiﬁ
DCi##AER
DC_OVP 0b0 = VDCﬁ&_&O VDC < VDCOVLO ﬁ%{
Ob1 = VpcEHo Vpe > Vpcovio
DC4E R
DC_UVP 0b0 = VDcﬁ%[o VDC > VDCUVLO ﬁg‘i
Ob1 = VpcEHo Vpe < Vbeuvio
RSVD 1REB -
MG EEEAER
0b001 = K38, ZEBELEIRER, <0°C)
. 06010 = fE38% (&R, > 0°CA< 10°C) .
THM_D[2:0} 0b011 = #FARE R B(EH, > 10°CHA< 45°C) e
0b100 = SEFX B(ER, > 45°CH< 60°C)
0b101 = &R, FBHEE(> 60°C)
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DETAILS2
REGISTER [2C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESS TYPE FEATURES RESET CONDITION
VSTBY INVALID or rising
DETAILS2 OX6A 0x04 R N/A edge of SFO_POK
BITS B7 B6 Bs | B4 B3 B2 | B | BO
NAME BAT_D[1:0] CHG_D[3:0]
AR 15 AR BIAE
Ehi¥gER
0b00 = Vgar < 2.1V, ZECHG_DTLSI3:0]5 45 % & # #7-45 $10b0000,
0b01 = B BREKFHHAE, XTEERGRER. BthEh, SHRAIEERERIERN,
BAT_D[1:0] ZBEEHER, TEBLTENSHEBRN, HAECHG_DTLSI3:01% ¥ 1% £ 4 k< 4H00b0110, N/A
0b10 = 3t IEH
Ob11 = 5t 8 E AT @3t EARIRITFR(BATOV), BATOVIRE M & FVeatpeg BARHN T AL, @
CHGCVIZ B, 38, RBDCRANGMN, 7 /=4 %R,
FHEFBIFHES
0b0000 = 7 H28 4b FHER K 8,
0b0001 = FEEBFLFMFEEN,
0b0010 = T ER{LFIRFEEREN,
0b0011 = T BBV FREEEER,
, 0b0100 = F BB/ AT F R,
CHGDI3O | 00101 = 7 e 38 40F = LR , N/A
0b0110 = ZF B L F EI B HERR,
0b0111 = THBLFEEHEEER, SRTHM_DTLS[2:0],
O0b1000 = FE#H2E XA, DCEMXA/HZEHF B,
0b1001 = ZHB/AFMFE. RARFERR, BARHEERLFIERSREEST
REGTEMP[1:0]3% & 8 {1).
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USB#ERE
BMN\BEZZ
REGISTER 12C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESS TYPE FEATURES RESET CONDITION
VSTBY INVALID or rising
CHGCNTL1 OXBA 0x05 R/W N/A odge of SFO_POK
BITS B7 B6 B5 B4 B3 B2 B BO
NAME DCMON_DIS USB_SUS
e {iriitFA IAE
— — 0
— — 0
— — 0
— — 0
— — 0
— — 0
DCMON_DIS DCMON_DIS, Z 1t A AT KRGS MM N BE, 0
USB_SUS USBE R, KBESBEREIER, 0
R T BB FIE B 2515 1
REGISTER 12C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESS TYPE FEATURES RESET CONDITION
Protected with VSTBY INVALID or rising
FCHGCRNT Ox6A 0x06 RW CPROT[1:0] edge of SFO_POK
BITS BZ | B | B5 Ba | B | B2 | Bt | BO
NAME FCHGT[2:0] CHGCC[4:0]
i AR 5% AH ZANE
RIEEIFIEE
B4-B0 CHGCC[4:0] e B, AXEMEBERBRME, XLEMBTTEM250MAZE1.55A, FHK 500mA
H50mA, F6F75I HCHGCCI4:01 R B = E %,
1R 7E 7E B 2 BT 18] (tec)
0x00 = 0b000 = %
0x01 = 0b001 = 4/hBY
0x02 = 0b010 = 5/hBY
B7,B6,B5 | FCHGT[2:0] 0x03 = 0b011 = B/hBY 0b010
0x04 = 0b100 = 7/hBY
0x05 = 0b101 = 8/hBY
0x06 = 0b110 = 9/hBY
0x07 = 0b111 = 10/hBY
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CHARGE CURRENT with CHARGE CURRENT with
CHGCCI[4:0] 47mQ Sense CHGCCI[4:0] 47mQ Sense
(mA) (mA)
0(0]0|]0O]|O 250 1/0[0]0]|O0 800
0[0|0|0O]| 1 250 110(0]|0| 1 850
0O(0j0]|1|O 250 1/0[0]1]0 900
O[O0 1|1 250 110(0] 1|1 950
0(0|1]0|O0 250 1/0[1]0]0 1000
O[O0 1]0]| 1 250 1101101 1050
Oj(0f|1]1]0 300 1/0[1]1]0 1100
O[]0 ]1]1 1 350 1[0 [1]1 1 1150
0(1]0]0|O0 400 1[1/0]0]0 1200
O[1]0]0]| 1 450 1(1(0]0]| 1 1250
0O(1]0]1|0 500 1(1(0]1]0 1300
O[1]0]1]|1 550 1T (10|11 1350
O(1]1]0|0 600 1[1[1]0]0 1400
O(1[1]0]| 1 650 1 11110 1 1450
O|1|1]11]0 700 1 1111110 1500
O|1[1]1 1 750 1 11111 1 1550
MARGEATEZERI TR
REGISTER 12C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESSTYPE | cratuRES RESET CONDITION
Protected with VSTBY INVALID or rising edge
DCCRNT Ox6A 0x07 RIW CPROT[1:0] of SFOPOK
BITS B7 B6 B5 B | B | B2 | B | BO
NAME CHGRSTRT DCILMT[5:0]
AR 15 B8 ZAME
RFEEFITR
CHGRSTRT 0b0 = -150mV 0b0
0b1 = -100mV
BRI EERE
DCILMT[5:0] DC-DCH## 2T, ZHFFE IR BEVpcMARITE, fIIZREAT00MAE1.BA, 500mA
KA26mA, FK7FFF)ADCILMTI5:0]4%45 & 2 B 3K,
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B+

%7. DCILMT[5:0]{ir 478

TARGET INPUT LIMIT
(mA)

100
100
100
100
100
100
100
100
100
100
250
275
300
325
350
375
400
425
450
475
500
525
550

575
600
625
650
675
700
725
750
775
800
825
850
875
900
925
950
975

1000

DCILMTI[5:0]
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DCILMTI[5:0]

TARGET INPUT LIMIT
(mA)

1025

1050

1075

1100

1125

1150

1175

1200

1225

1250

1275

1300

1325

1350

1375

1400

1425

1450

1475

1500

Aflalalalalala|la|lalalalalalalala]la]laala]|=
aflalalalalalalalalalalalala|lololo|lololo|o

alalalalalalolo|lolololo|lo|lolalalalalala|a

|2 |O|O|O|O|=2 (2|22 |O|O|O|O|= |2 |2 |2r|O|O|O

LSlolala|lololal|la|lolo|lala|lo|lolalalo|lolala|lo

Slolalo|lwlola|lo|lwlo|la|lo|w|lola|lo|lw|lOolw|lOo|=

Disable

HE: DCILIMITBR B #r-1EHI95% o
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FRBALIFBRE. ERfd. GSMAHEXFIREBIEE

REGISTER
NAME

I2C SLAVE
ADDRESS

REGISTER
ADDRESS

ACCESS TYPE

SPECIAL
FEATURES

RESET CONDITION

TOPOFF

OxB6A 0x08

R/W

Protected with
CPROTI[1:0]

VSTBY INVALID or rising
edge of SFO_POK

BITS

B7

| B6 |

B5

B4

B3 |

B2

Bt | BO

NAME

TOFFT[2:0]

IFST2p8

TOFFS[1:0]

CHGCV[1:0]

B

A

EUAE

TOFFT[2:0]

FREMSRRE
0x00 = 0b000 = 0434

0x01 = 0b001 = 1044t
0x02 = 0b010 = 20434
0x03 = 0b011 = 30434
0x04 = 0b100 = 40435
0x05 = 0b101 = 50434
0x06 = 0b110 = 6044t
0x07 = 0b111 = 704345

Ob011

IFST2P8

BRARFTERBMAE2.8A
fEABPBOTMIRRR, BHTRE2BATESRIE,

Ob0

TOFFS[1:0]

FFRERIIR

ICHGIX B Z BRI BN, BFRENES,

0x0 = 0b00 = 50mA

0x1 = 0b01 = 100mA
0x2 = 0b10 = 150mA
0x3 = 0b11 = 200mA

Ob00

CHGCV[1:0]

FHELIEEFERE

0x00 = 0b00 = 4.2V
0x01 = 0b01 = 4.10V
0x02 = 0b10 = 4.35V
0x03 = 0b11 = 4.15V

Ob00
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REGISTER 12C SLAVE REGISTER ACCESS SPECIAL
NAME ADDRESS ADDRESS TYPE FEATURES RESET CONDITION
Protected with VSTBY INVALID or rising
TEMPREG Ox6A 0x09 RIW CPROT[1:0] edge of SFO_POK
BITS B7 | B6 B5 B4 B3 B2 | B1 BO
NAME REGTEMP[1:0] THM_CNFG — — THMRES[1:0] SAFETYREG
B {iri5% AR ZANE
ENREETINEIR
0x0 = 0b00 = 105°C
REGTEMP[1:0] 0x1 = 0b01 = 90°C 0b00
0x2 = 0b10 =120°C
0x3 = 0b11 = &£ /8
BB ISMIEEAL B
THM_CNFG 0b0 = F5%: YoM AT B, 0b1
Ob1 = MM AE B IE,
Reserved R NA
Reserved R NA
JEITAREXig ik
SAFETYREG 0= R&XHE1 0b0
1= X2
FEEMRA
REGISTER I2C SLAVE REGISTER SPECIAL
NAME ADDRESS ADDRESS ACCESSTYPE | cratURES RESET CONDITION
VSTBY INVALID or rising
PROTCMD OX6A OX0A RW N/A edge of SFO_POK
BITS B7 B6 B5 B4 B3 | B2 B1 BO
NAME — — — — CPROT[1:0] — —
B 5tEA IAE
FEHEFIEERIPAL
BXLEMNTT1, BPULFERNORE, SR ZIINEMAE, SENEXLETEFS,
_ 0b00 = $tFE
CPROT[1:0] 0bo1 = G 0b00
0b10 = BiE
0b11 = f&%
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Sk
1B 1E A FH FE %
-0.3V 10 +22V
TOLERANT
4.0V TO 10V OPERATIONAL
DC,
T T
= BYP -1
B — €L
— PVL =
{; I AVL LX1, Y\
— L maxim
5 GND  MAX8971  pea| L
s|—e
- VicHa
L 2 L 4 L 4 12CIN
é é - ] BAT+ _
R T+
W |- o IROB T oL BATs -
B SYSTEM
LOAD
- »| SDA THM * _L HE
- » SCL o = =
AVL
=l - [L =
EEE MH1EE
PART TEMP RANGE  PIN-PACKAGE PROCESS: BICMOS
MAX8971EWP+ 40°C 1o +85°C  20-Bump WLP
(0.4mm pitch)

+ 3T B (Pb)/fF & RoHS R B9 21 3,
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A E =
HEEE

MEHFTNIHEIINEELSFEEH/(SNER), EEBchina.maxim-ic.com/packages, EFE, HERBHPH "+ 4" F"-"

FRROHSIRZS, HEEPUARBETRNERTH, EHREASHEHX, SRoHSKEL X,

ESEE i) HIEHRD IMNEHRS BEGRRS
20 WLP W201B2-1 21-0544 2 LN A Ei81891
AN : COMMON DIMENSIONS
INDICATOR . MARKING A3
— A 0.64 +0.05
Al + ‘ ‘ Al 0.19 +0.03
AAAR b | A2 A A2 | 0.45 ReF
WAW) I A3 | 0.025 BasiC
o b | 9027 003
See Note 7 D1 1.20 BASIC
El 1.60 BASIC
TOP VIEW SIDE VIEW

e 0.40 BASIC
SD 0.20 BASIC
SE 0.00 BASIC

NOTES:

1. Terminal pitch is defined by terminal center to center value.

2. Outer dimension is defined by center lines between scribe lines.
3. All dimensions in milimeter.

4. Marking shown is for package orientation reference only.

5. Tolerance is = 0.02 unless specified otherwise.

6. All dimensions apply to PbFree (+) package codes only.

7. Front - side finish can be either Black or Clear.

-DRAWING NOT TO SCALE-

I E D
B b O O % é J DEPOPULATED
cl O Q O &7 o PKG. CODE MIN MAX MIN MAX  |BUMPS
8| OOQQOO f ) W201A2+1 2.33 2.36 1.92 1.95 | NONE
Al QOO W201B2+1 | 216 | 219 | 1.40 | 1.63 | NONE
L2 3 4 s b W201C2+1 | 201 204 1.61 1.64 | NONE
» 0.05W[®]Ag] W201D2+1 | 208 | 211 | 171 | 174 |NONE
BOTTOM VIEW

MAXIMN

B PACKAGE OUTLINE
20 BUMPS, WLP PKG. 0.4mm PITCH

APPROVAL DOCUMENT CONTROL NO REV

21-0544

5 1/,
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