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IP2302 PINL HORZS TR R IR e PINL {iff STAT sEI 7B HUIRZS R /R I RE
PIN2 Jytiiff 7 rLAd e 5] B o RHSHEENH BT
e PIN2 fiff CEB SZHUME {7 FE 2 | Th e
IP2302_12C PIN1 4 INT/STAT BIJ#, FHT | e  PINL i INT Szl iy, RGE A AR H SR
INT ZhaesCR&E 7R X
PIN2 >4 SCL 5| i, e PINLfOIREHER, BRmiiREs
PIN3 & SDA 3| i, o HA 12C HOIhRE, ENLAEL 12CH% £ S
EA4
10 SRk

FR4FMTERE, Ta=-40°C to 85°C.Typical values are for T4 = 25°C.VIN = 5V, NTC = 0.5V, VBAT =3.6V.

SH R R e EX AR T EEY
B VIN FfH VSYS ek
N H S YE VIN 3.6 5 6 \Y;
VIN i A\ FLIR o VIN=5V 0.7 1 mA
VIN BAT=3V, VIN L7, 7R [w 3.40 3.50 3.65 \Y;
VIN & JE (4 sl —
VINuy hvs BAT=3V, VIN €&, 7lE L 1 43.25 3.35 3.5 \Y
i VIN VIN HEEF, mEE L 5.8 6 6.2 \Y;
VIN 3 {4 ov S
VINov Hvs VIN Hi & T T 150 200 250 mV
VIN-DPM [#1H VIN-DPM AT A A NS EL 4,32V 4.22 4.32 4.42 \Y;
VSYS REG HJE VSYS-REG AT 75 BN B 4.65V 4.50 4.65 4.80 \Y;
AFET S HfH AFET Rpson | ISYS=0.5A, ViIN=4.4V 250 300 m Q
N BRI YL ILIMIT; 50 - 1000 mA
I NBRITAE FE ILIMIT_ACC | 777 B E 0.5A -10 10 %
ARG TH AR VSYSASCR 1.5 2 2.5 \Y;
Headroom_BH [™AN-VBAT J1-4:7¢ H BIH 240 300 360 mvV
EREESL NN Headroom TH N )
TR N o VIN-VBAT 12 11- 75 B Jl {5 90 150 210 mv
i VBAT
25°C, CV Rl ZfF48ik &
, cv RNFEEYIE | )09 | 42 | 4221 | v
CV ¥ 4.2V
CcVv 0°C to +50°C, CV % 4.2V 4.168 4.20 4.232 Vv
Fe i 3 g VBAT _OVP | CV #5E 4.2V 4.25 4.3 4.35 \Y;
CC Jul# CC range AT IE 4 1000 mA
CC K CC Accuracy | VIN=5V, CC=128mA"*! 124 128 132 mA
X Zifi e BN E 3V, VBAT I \Y;
iz rL TR VPRE_CHG_TH 5t 2.9 3 3.1
?ﬁ?ﬁ EE*%E IPRE_CH 1/5 CC, CC=128mA -15 15 %
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=75 (EOC) L EOC Range 1 31 mA
1E IR EOC Accuracy | 717 BRANTE 3mA 2 3 4 mA
H 7 7 S LR lsat o VBAT=4V, IEHFH 2 3 HA
FA, Y S U FEL IR lsAT_sHiPPING fiiiz i :(, VBAT=4V 300 500 nA
, G A ANFAE, ISYS=0.5A,
BFET S8d/ | BFET Rosoy | A 150 170 | mQ
BAT=4V
o V HALY H R A, 5] BFET, %F 2.7 2.8 2.9 \Y
il UVLO BOFF e
Veon AN E 2.8V 2.9 3 3.1 \Y;
VBAT< Veor | VBAT=2V 17 2 A
FO 3RS FELAG BOFF ' H
T 78 H R I T.O_pre_ch | FfFaiE N 1 /N 54 60 76 Min
70 HLHE T.O_normal | #4725 ERINEESE 5 /N 4.5 5 B\5 h
S RBRE Vre_ch FAAREBINLE 0.2V 150 200 250 mV
F Y1 75 R R O R .
] & Ipis_Limir AN E 1A (0F7/ 1 1.3 A
INT 67 &Gk FAEI A E 165
: TAL R G T AR E A 3 17 .
[ - IP2302_12C
INT HR %k & ) AR E 4s
T 3.6 4 4.4 s
] RSTDUR IP2302_12C
_ AALERWIE 4s
R 2 R 5 [ T 3.6 4 4.4 s
NS AR A 5] SHP_DGL IP2302_12C
INT B i is 1%
X T IP2302_12€ 1.8 2 2.2 s
JJ:CEH‘IETJ EXIT_SHIPPING |
STAT, NTC,INT
STAT Eﬁ,ﬁﬁﬁéﬁ ISTAT 5 mA
INT 36 & PINL i i WIP2302_12C 110 125 140 HS
Vyre ‘BB, REGO08[2:1]=00,
Y . 0.151 \Y;
NTC_HOT_TH Xﬂ‘f\_\?/&)ﬁ 60°C
Ve b7F, REGO08[2:1]=00,
VnTc_HoT Thasy Gl I BE 5°C, R S bR B 0.176 Y/
55°C
ViNirc wiswiH Vnte FB&, SRR E 45°C 0.245 \%
Vnre b7, IB¥HEE 5°C, BJ
V il 0.291 V
NTC Hif NTC_WTTH_HSY SERRIE R 40°C
Vnre BFF, REGO8[0]=0, %}
V } 0.9 V
NTC_COOL_TH R F{ 10°C
VNTC cooL TH Hs Ve B, IRWEIREE 5°C,
=R ‘ 0.736 V
% XN FE 15°C
Vnte cowo tH | Ve EFF, RERIEEE 0°C 1.365 V
Ve cop_trns | Ve FRE, IBIIREE 5°C, X
—ER-T ‘ 1.105 V
Y i & 5°C
TR RY
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F SN IS Tore 150 °C
R TIR T ATorp 25 °C
LRI Tdie R NI A 120 °C
IP2302_12C HS%¢t: SDA/SCL
PN Vi SCL/SDA
AT TR Vi N SCL/SDA
AR/ IR s TE Vi_our SDA,Sink 3mA Hii
PR
I e 7% f
NEAETES SCL P st
PR =X
J& B ERFF I (] thp; m
=] i HD;STA B R
PR =X
J3 B ST (] tsu. -~
= AL SU;STA B R
X PR =X
% S 1] tho: =
s ORFR I HD;DAT P
s FRERE
% ST I tsu. —
B SN SU;DAT Pt
. FRERE
£ 15 S ST IR (] tsu. —
1% fE:RA SU;STO Mg R 06 _ i us
PR =X 4.7 - - HS
SCL i HE - ] t -
o et 1.3 - - us
o , 4 - R
SCL = HF I ] thich Hs
0.6 - - ps
Notel: & Z/h7e IR (Ebin 50mA) H s, (il 2.5mA), iHBER LSS,
— /__\
tSU(STA) tSUSTO a
f—tHD(STA) et
SCL /
tHD(STA) —p|
r' s A
TA REPEATED START STOP START
CONDITION CONDITION CONDITION

IP2302_12C 5
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11.1 REGHEHR

Body Control

VIN
2
Lelo

oV SET BFET Q3
- Gate
AFET Q2 Gate CHG_SET Controlidriver [

control/driver Q3

+j

e

Viveus_uvioz)

<HH

<

lBus BAT)*V (Headroom_TH)

VBUS_OK

VSYS
- _ﬂ'\ SCP?VSYS,
Vscp_vsys |

VBus ppPm _>
VSYS and Charger

IBUS controller

ILMT _)
cT, |
Trec | _ ,

sys >
VSVS REG +

CV_SET]
VBAT],

BAT_OVP BA
BATOVP_TH
Ibisocp
4 1(Q3)

CHG_SET|

!
cra |,

Badgap,
Reference

BAT

BAT_GD
VBAT,GD

Vev-Vrecharger
Recharge
BAT
INT/ leug
STATUS FULL
JFu BATTERY

| Temperature THERMISTER 4[] NTC

VWK_TH
WK_TH SENSING
BAT

12C
Interface

SCL/CEB SDA/NTC

K4 IP2302 N #E R SHER
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11.2 #iR

IP2302 /& —3KnI A2 TAE, il 12C il s RSN . StERe S R R A E H R T ST
M H LS. 1P2302 EA B H(TC). fHiK (CC) AMEIE (CV) FEH=Fh7edHidfE: B H(TC)IE
AT TIFS HE DAY S 58 AR s fEY (CCO) BiaU R e b tfe R e i P BE R (CV) ;e
R A 22 4 T B eV X . 1P2302 BAA KA 1mA (78 s b F E 3h 78 ThAE. 1P2302 A HMIRE
HINAE, HINGERCES BRI 4 RGBT i, SIS TR R, RS E RS .

IP2302 P &B4E R AN LDO AFET F178 Hidi LDO BFET, AFET LDO %yt ¥ %€ [ R G FELE, 78 HL LDO
BFET #& il 70 FLFLUL, 70 L LR AR B 45 ) 2R 45

FEFSHL), LDO BFET fEN— ANt 7c g, 1P2302 mlidid ) ¥ B 8k 12C ¥ & Fise H HL s . CC
CV. EOC. H7. NTC Wa#Efl JEITA brdE7o . 78 HL 22 At [ RS Fy 254 i) S OR3P M 45t 1
BIE (BRIN 120°C) B, 70 H HLIR 2 /s DRSS Bl e o 24 AR G0 L IR DR I A N rL i PRIl 2 2 5
T PC AU FR , PRI TAESA R VIN HLE DPM 3R TAE, 78 H BRI S/, S48 H AR /N2 0
i, ST E BB A BBt E (supplement mode) AR, 7EH AR Bh AL H R RS T, RN S AT AN
R A RS R . MER SR, BFET 522 i, Hihd RS HuE.

WA B AELER), IP2302 #E NRIIFERET, 12C HEAMRIRARE, LR S 20AT JF 5 & Ak a
Wb B N A, LA RE 2 Bk, TWS HLSE.

11.3 &4t

IP2302 MEBALHEH VIN F1 VBAT A H & i YR LA N L& VIN 5 VIN 1) UVLO [#IfE H.
VIN-VBAT KT KR, AFET LDO 46 TAF4, g it riugn 5% fo il v 3 2 8 v 2% 44, BFET B3 L
fE, Ftis BFET LDO £t 7. Witk VIN ANFE, WS T OV B{E, (LH BFET X3, %EafTHF
BFET, HMHEL R, i 1P2302_12C it AT fiviz Cshipping) £, BFET X, A VBAT HJE
WA TAERD 12C MEATARER TAF, 0 F FEediS T 500nA.

11.4 1P2302_12C 12C & 1 fisE i 5%

X VIN £, 12C —HARLLI2C AT WIA LIE, 12C master i] LABER 1A, 24 VIN AR7E, bk
T UVLO I, 12C FI g = 12C, ISGE 1 1 e i Eei iy, (SR8 7 1A TIFE, 12C AL
3, W master E i) 12€, FREET SCL F R FEIEEGE 12C, — B uE 12C #ik, 12C 7] & Hi#2 master
i, 12C F 1108 F P Y . YRC FH M sE I #E T Ui 12C P9 f74F REGO5[6:5]% € - szt
7y REGO6[5] BAT_FET_CTR & 1 i), B[4 & I 258N, 12C At AR, St A
Iz RORAS G 12C ik N A5 B .

11.5 FA VIN BEifia Nt E. READ

IP2302 )& 37 =0V HIA ANTRIR L,  1P2302 Sk T AL IE (OV) FIRJE (UV) {#53hfE, N
TR ARG RS RE AR B, SRR T OV BIE /N T UV BIER, FeHE 1R H AFET 551,
REFABRSRRNGEIA AN, STAT 5| IS RGBS AELE, MABEENT OV WE H KT UV B
H st Al 30ms i, H A JE#E 1P2302 HIWTNIEF N, IR ZFAZ25M STAT 5| SRS
Fo VIN SN JE s W R E 5 iR, VIN G R AR e B N 6 FR .
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“L” level
B

CE

CEB L” level

5V

I I
I Il
| i VINOVP_ | \ 1
N/ | 1 | ! |
i VINUVLO o1 | f— .
| | Tttt Tttt o TTT T T S
! ! - ! | UVLO HYS
| | i | I ! !
VIN | | VIN P goms, 3
i

130ms | VSYS REG 1<3Dr}ns i VsYs_REG
VSYS :K”W’:Ve,yBAT vsys :Kﬁ)i i EV VBAT
i | ICHG P | lcHo
BAT : i (. _ -ISYs oA i 3 __-svs j\;
KI5 VIN Eshi K6 VINILE OVP R JE UVP {4

11.6 AFET Ml BFET (R2EH

AFET %% VIN 1 VSYS, BFET #%#: VBAT 1 VSYS, AFET 1 BFET #EA XAk 1E W o flmak
BADIREM Th 2B E TN RE . PR AR B T) R SE I N & C #8 Dh R 32 1 o Th Rk HLAR Ja 45 ZRGufit i, A i S
DA T A IE L2 AL AL 7 FRNT (] o PR A5 B ) B AR B TR 0 1) FEV BRI AN/ 1% 10l 2 et
AFET i /& N o2kt 2 — 2 ki :

VIN VDPM {#fg H. VIN<VIN DPM 514

VIN< VBAT+V4eadroom_TH

P17 %% REGO1[4] AFET_ENB f7 4 1

INT 5I#2 1 R4 5 A7 E N (1P2302_12C H. INT IhfEfdifE)
BFET ¥ /& T 41l 5k 2 — 2 KW

EHEMRT, VBAT<VBAT UVLO H VIN A OK

VIN 7E4EI} 12C %772 REGOL[3] CEB Jy 1 H.A4 7 e Ml B it e =X

IP2302 ] CEB 3| JHi4 &

Az (Shipping mode) (IP2302_I12CNEL INT ThfESE fE

INT 5121 548 5 Azt Py (1P2302_42C _H. INW I TEgE

7E EOC IhfieJF R, VIN OK HH it 784

NTC H i 78 L AR H VINWOK

11.7 VSYS i OftE FAnzh e "(R2302_12C H INT ThREfERE)

TESERRRH R G, G b REiE AL VSYS i LR . 1P2302_I2C(PINL i INT ThfE
BT R VSYS E A RSB HME INT Sl i Trst per B 1H], 1P2302_12C #E A VSYS i T Z ADRAS, AFET
A BFET #BICWT, P 8k HLFH W JTJ5 6 VSYS Jil oL, itk 1s N VSYS R A R 40 H . /£ AFET
A BFET S5 FF 228, Tret our INIF], AFET il BFET K EEARTIRG, REGEEHLE. BAARGHEA
7 N 7 BTG

NT——— Tt
-

VSYS

K7 @I INT B VSYS i O E A g

11.8 %A\ DPM: VIN-DPM #1 IIN-DPM
DPM IhRERLR 1P2302 1E4-FhAE J1m NJR N ERRE 7R B, G045 VIN-DPM A1 [IN-DPM, Fiff DPM K {H
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#B ] LU A7 A7 4% REGOO[7:0]155€ » W A4 A th I B /) KT 1IN-DPM H. VIN HL % 5T VIN-DPM 1]
FRES, MRS MBAABEER KT [IN-DPM B, 1IN-DPM 32 TAE; S N J4m s s ae 1/h T
[IN-DPM []FR a3 45 L R ROV R BH bR K& i VIN HELEF% %] VIN-DPM i, VIN-DPM 3#& T4k, #£
DPM 3£ TAER), RGiHESBEK, 24 VSYS B&%] VSYS REG-135mV 1 VIN-0.35V i EL AR — A
EI, FEHHRFMEMEG, WR RS 0 B, RAEHMASNIN, RABESHERFIK, URAH
JE B 25 2 r A Bh (R FE A SR, st R N — R A E L AR 1R HE

VIN-DPM fEfRiFHIANHLE VIN ALK T VIN-DPM [#18, IIN-DPM REfRiFEH N H7 IN Al
IIN-DPM B fH . 75 4h, 1P2302 AL R T 78 H 4% 4 19 4% 25 L & (Headroom_TH) (1) Ltk 3 &%, B
VIN-VBAT>Headroom _TH I A GE78 8, FTLL VIN-DPM (8 i3 5 i 238k o fi & Headroom TH L8
, #% VIN-DPM ¥ & KT VBAT+ Headroom_TH. 7ERUEERERTESR T, VIN-DPM A LUE REGO7[6]
e 5AERE.

VIN-DPM ;% B i% bb Bt L IR 5 300mV LAk, DARIEZEMR S50 T Fa e B 7 ER R A S

11.9 FEHEH

8 W7 IP2302 A7t 4.2V HH Fi il 1y M AR 7 e A2 RN LR ) 78 H ik KT T- 2 o B AIST pre-charge
IR (Vvear pre) FITRBE IR L, 1P2302 #4 L pre-charge (CC/5 5k CCIL0 Al I HT 4R IE I 78 F
(Pre_charge Current). it Hi ik %] Pre_charge I'RfG, O FFIELABER{E (CC affas REG02[5:0]
WE) WIEE B, — E Bt EES] 4.2V, SKBAEE (CV) BN T, B it 78 H. 76
CV AR, FHHEA TR, X CV &N BRI EWEOT MRk, e ITaR7a iz By
1E7EH.

4.2V,

100% ICHG cv . Terminal
BAT 25238 /cc
voltag% >
ICHG .
v ¢
» b, 10% ICHG =
Tiicklg€urrent |SS )0 setting

8 mHUEREA

IP2302 H] ¥ 52 7okE 45 R B {E (EOC) Hifit, it CV Hial i 7e it F20, FosH RSB FIRE R H
g o F i B (. e £ 28 [H800ms, S A IE R SRR TR e M E S T TR, (S Ha)E
JA FTHL

Hr,SCC,CV,EOC, Fii 7t I'1BR, &2 78 B # n] LB T 748 o e, FEHARAS AT LUE 12C el STAT
5| 42 LED 1150 .

11.10 ZHEFR (EOC) ME R (Recharge)

24 1P2302 EOC Thfefdife, i et i A% CV H7e F IR/ T EOC H i HLI Al EOC 1 Bt il
i 1E] 500ms J&, IP2302 #E A\ EOC IRZ& H BFET 5<lr. 24 VIN-DPM, [IN-DPM, 53R TAER, EOC I
Redl BEil; EOC Thpgthnr Lidit REGOS[4]) 1 e i e sliar 1l i Faith 3 5 i B 2 supplement 2544~
H MO, FEE R 2 A, 4 it F R % 3] Recharge PR RIS, FEH AN EZIE S, BFET /E N7 H
LDO MOSFET E#i 7, 7oH timer = Hi 4611 . Recharge TR AT LT 12C %717 4% REGO4[0]5E -
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WAk Ik EOC IhfE, tHEzh%E 1L Recharge Dfit.
11.11 VBAT FH OVP

IP2302 5 3] s b B R = T CV WE{E 100mV if, VBAT OVP ThfE T E, WiJf BFET, {%ik78H,
T 3 F i B R P4 31 Recharge [JFR BL R YR E 78 H o

11.12 VBAT J#H UVLO

IP2302 Al 31 it F AT VBAT UVLO [ TRRES, st sk, LA 1k iR P A R, Ma s
I FEL e v T VBAT UVLO [TRR 2 b, Yk S FIB B DR . VBAT UVLO [ TRRA]id 12C 27 /7 4% REGO1[2:2]

11.13 HBHBEBEER (Supplement mode)

£ DPM LAER, 4 RGHIRFEIGIN, 7 RtFES] O 1 B HFFELIg N R4 i VSY S RIS, 4
VSYS 2| L i RS 25mV I, b A B O B Dy Re A AE, BFET L AEEEAE —RRE R, HD
VBAT-VSYS=25mV, %RGHAFFEAEI, MBS B RE N, 2 loschd? Rerer_pson25mV i, BFET
TR, RGEHE4ERFN VBAT-Ipscrc * Reret pson, 4 R 4E IR/, VBAT-VSYS&20mV I, BFET X
2= NFEAE ) supplement mode Ji(HL . 7E supplement mode &, HZ%E] EQC Thft. nHE R4 H
WIR/NE VBAT=VSYS I, supplement mode B, VSYS Jhir, 768 R IFAEI 0. W15 VIN A OK i,
BFET 252 E, AR HE.

11.14 BERH

IP2302 HAT L [ TR S5 I i A 2%, 08 1 45 18 A OR FBERE NTC FEBHAS I (1) JEITA 78 HARTE

M IC i e Rt (CBRIA 120°C), SR RRE R i i, S AR, TR
Ry 1k 1C FEE RRPIRAS, 4EHF 1IC VTR My, FLai 1 e (H 7T LAIEIT 12C 7747 #% REGO7[5:4]%
5E

WSS a5 IR B 150°CHT, IR PRIICAE, SRR AR OCH], S IRE TR 25°C, S EE .

IP2302 HAT i £ BE 2 A@NT C ) PR BEVS: I11 Hh yth 3 B LS8 5 Bl JEITA b 7e il . 2 i ith 5L R T
1T hot BIME Vire_ror_th BFRIR T coldyifi 2 BIMEL Vire_cowo_tn I, A8 SC I ZE LI RE: 4 sIBIR EE BT
F warm A Vre wr tadhot BIH Virehor tr Z AR, CV HLE% %5 /7-4% REGO8[5:4] 15 & M %; 4 H
MR AT cool BIME Vire codith MhCOI8 B Vrc colp th Z (B, CV 475 /74% REGO8[5:3] 15 & F£1IK,
CC %% /743 F1 REGO1[0], REGOS[O] ¥ &[4 1%, 12C 15 A 725 il LABERE NTC hfg. HF Vre wr hs
Vnre_coup, th SR IR FE A 459CH1 0°C, cool Al hot [RI{ERHE 12C 774725 REGO8[2:0] 4 i& -

JEITA 7 ARSI\ "Rz KPR :

CcC

12C REG setting
Charging i
current }
|
B |
| |
—— —]——— ******** t+---- CV
| 7 4 |
[ |
Charging W . ____I12CREG
voltage i ! ! setting
R | !
T1:cold T2:cool T3:warm T4:hot
0°C 10°C 45°C 60°C

K9 JEITA e EK
WA NTC JFEEERTR, NTC 5% 4 50uA Hih, 24 NTC FHAERE NTC Z84ki, NTC & RHAE
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R4k, 4 NTC HJERAES BETE E A I, 1P2302 S8l NTC ) 5 B NThAEFe R AR . 1P2302 S HRibnifE
10k NTC HifHAI 5. NCP18XH103, B25/50=3380K. & HiJ& HEZ W o S,

Vth_hot HOT

Vth_wt

WT

Vth_cooll

COOoL

:

—+ COLD
Vth_cold| | >——"—

NTC

iNTC

10 NTC &HEJFEH

11.15 mHER A (Safety Timer)

IP2302 £E % 7e LB (), JE I NI B s, SO it Pre-charge 78 HEPT B, Pre_charge Timer
JaEhiti, Pre_charge i KBt ¥ it /8] REGO9[1:0], MIWIAAE iR, 1P2302 {2 1k 78 i 3 4% Hi Xf b7
FPRESE B.

M NEREE SRR B, 1P2302 H 3TN 3 RS € I #e(Fast Charge Timer), 215 i€ i [H]
(3, 5, 8, 12 /Mif Ak, i REGO5[2: 1] Bk %) PANA fe 45 ege tt, W3R 7m st n] REAR, &5 i1k
TAEFHAR HAHRAPIRES o 24 NTC SRR R IRIR IR B 5 S )E e, 7o HEE I 38 2 T THI

— HE NBIPIRAS,  BLUR &4 n] E s -
fN VIN R T UVLO HFl 1
CEB REGO1[3]# & 1l CEB Il /= 1 Hfil 55 T f5 A H s
it Safety timer 12C Zi4i#s REGOS[3] & 0 1 & 1 5 ¥ {# Rt & 28,

e L R PE B ' 7S re-Charge W2 T

11.16 1P2302_I2C M@ R=CShipping mode)

IP2302_12C i 12C 717 #%/REGO06[5] BAT_FET_CTR {7 % BN 1 HIER Trer swipping 2 /5 HEAMTE
B, ZERT I RN DM@ 12C T 17 4 REGO8[7:6] 15 » fEMHEst N, BFET 23l S, & H St Ak
IhFEREAG BLA F e AT EUR 12C S ZRAG IS H kb T (A Rk AS,  VBAT FEHLHLE/NT 0.5pA. filf
VIN 7EAEEA MR 575, SERE VIN ZEEAMEHER, LA HE#HER )G, REGO6[5]
BAT_FET_CTR Az H2hEE, briRdt AHaEzCRAE .

B shipping'mode, 7 Z5 2 F oI5z —:

e VIN HEHHA

o INT 3N & BMK HAFECH~F 2s LA |, #E4F 270k HLFH 47 5] VBAT.

11.17 RERESHERIIAEE

IP2302 i@t STAT 5l R Z PR iR EER, AFE
o AR (ATH ) FHIELERAT;
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o M R, FMAE, KK
e 1Hz [N#k: NTC MR, 70 HHEN .
11.18 IP2302_12C K INT Ihgk
IP2302_12C mILLdELE INT 512 ENFRME 125us BRIk IBIE S . MPL N &R AR, 1EH INT

S UEERER
e VINDPM
e VINOK
e VBAT OVP
e EOC

e NTC {KIEM &R
2 INT HRIFTIE S, XN 1I2CIRETFASRAE 1, HAER, HF I12C ZBUREET {H NTC
FARIRESNSERDIRSE R, ABUFE. nfPUEN 12C S8 E INT S shagfiige 55

11.19 HEECHEE RS

HJth LR, G SR i B REGO3[7:5]150 & IR L BR VA, HaL it
ZJG KA BFET, #EASTHE Chiccup) #Ex, 479 H14 40ms.

11.20 &% SCP gk
W Z L VSYS HUERT VSYS (R IR, %4k

PL 40ms AHAFTHE Chiccup) /B, HPRSGHEKE .
VIN fZ7ER, i\ R4t SCP {RI 54+ h: x
e VSYS<2.4V
o [ [E]HHIE b i (] 80ps %

, fEZERS 80us

W

[FIIN <] AFET Al BFET, H

’
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12 1P2302 &%

M EHAE 23H (B£)  and 22H (5)

MSB LSB
0 0o [1 [o Jo Jo |1 |rw
INPUT Register, OFFSET=0x00, Default value=0x9F

Bit(s) Name Description R/W Reset
VDPM [SJ{H ¥ i€

Offset: 3.6V, 80mV Step

Range: 3.6V — 4.8 V(0000 ~ 1111)
Default: 4.32V (1001)
*410x09([3]=0, 4 A\ BRI BLE

Offset: 50mA, 30mA Step

Range: 50mA -500mA(0000 ~ 1111)
Default: 500mA(1111)
210x09[3]=1, i A\ BRI BEE

Offset: 100mA, 60mA Step

Range: 100mA —1000mA(0000 ~ 1111)
Default: 1000mA(1111)

MOSFETSs setting register: Offset=0x01, Default value=0xA4
Bii(s) Name Description RIW __  TReset
I8 I Bz AR INT 5] 8 Sz 3 & A7 1 K SEsial 7]
(TRST_DGL)

00: TRST_DGL=8S
7:6 TRST_DGL 01: TRST_DGL=16S RW 10
10: TRST_DGL=24S
11: TRST_DGL=32S
Default:24S(10)
I RLARINT 5| AR 7 ORI
REGOX09[2] H TRSI _DUR{O0]
TRST_DURIJ41:0]
00:1S, 02:2S,
10:3S, 11:4S.
Default:i4S(11)
AFET ON/OFF# ]
0*©N
4 AFET_ENB N RW 0
Default: ON(0)
70 FUE RE A3 AR
O:Enable
3 CEB 1:disable RW 0
Default: Enable(0)
B UVLO[ TR
00:2.8V; 01:3.0v
2:1 VBAT_UWLO 10:2.4V: 112 6V RW 10
Default: 2.4V(10)
JEITA 45 # F CC & = ,DCO5[0] N
JEITA_CCJ0],
*DCO06[6]=1i}, JEITA_CC[1:0]:
00: CC, 01:1/2CC, 10:1/4CC,
0 JEITA_CCI[1] 11-1/4CC RW 0
Default: 1/2CC(01)
*4DCO06[6]=0M}, JEITA_CC[1:0]:
00: CC, 01:0.9*CC, 10:1/2CC, 11:1/2CC

V1.1 16/26 Copyright © 2024, Injoinic Corp.

7:4 VIN_MIN[3:0] RW 1001

3:0 ILMT_SET[3:0] RW 1111

5 TRST_DUR[1] RW 1




() Emipiz IP2302

CC setting register: Offset=0x02, Default value=0x8F(IP2302_12C), Default value=0x4F(IP2302)

Bit(s) Name Description R/IW Reset
STAT PIN as INT PIN function,
7 INT_EN 0:STAT pin function, 1:INT pin function RW 1

Default: INT pin function(1)
0:41P2302_I12Ci: Jr

6 MFP_EN 1:891P2302: A RW 0
eSS, 12CPREHE .
78RR E
REGO9[3]fIREGO06[6] % 5 5 K 1 78 Hi Y [l

REGO09[3]=0HREG06[6]=0:

Offset: 4AmA, 4mA Step

Range: 4mA —256mA(000000 ~ 111111)
Default: 64mA(001111)

5:0 CC[5:0] REGO9[3|fIREGO6[6{T-A—fr A1 (BRIL): | RW 001111
Offset: 8mA, 8mA Step
Range: 8mA —512mA(000000 ~ 111111)
Default: 128mA(001111)

REGO06[6]=1 HREG09[3]=1

Offset:16mA, 16mA Step

Range: 16mA —1024mA(000000 + 111111)
Default: 256mA(001111)

Current threshold setting register: Offset=0x03, Defaultvalue=0x91

Bit(s) Name Description . Wl RW Reset

A HL L AEAERS ,  F T L R Y e

000: 100mMA; 001:9800mA

010: 500mMA; 011: 750mA

5 IDSCHG[2:0] 100: 1000mA; 101:1250mA RW 100

110: 1500mA; 11T:,1750mA

Default: 1000mA(100)

VIN=VBAT Headroom Threshold & Hys.
Setting:

4 Headroom . Hys.» | 0 Th.=150RV, Hys =75mV RW 1

153h.=300mV, Hys.=150mV

Defaulty300mV/(1)

1RRHIREOCTL 5T

Offset: 1ImA, 2mA Step

Range: 1mA —-31mA(0000 ~ 1111)

Default: 3mA(0001)

Charging setting register: Offset=0x04, Default value=0xA3

Bii(s) Name_ A N Description RIW Reset
CViXiE

Offset: 3.6V, 15mV Step

Range: 3.6V —4.545V(000000 ~ 111111)
Default: 4.2v(101000)

Tz TR E

0:2.8V, 1:3Vv

1 VWKfSET Default: 3V(1) RW 1
E: IP23023C XM RARE, BAEWAIIR,
E) REANRERR

0 RCHG_SET SrlTR&E RW 1

3:0 EOC]3:0] RW 0001

7:2 CVI[5:0] RW 101000
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0:CV-100 mV,  1:CV-200 mV
Default: 200mV(1)

Control registerl: Offset=0x05, Default value=0xBB

Bit(s) Name Description R/W Reset
iGN =B = pa bl Pl
7 EN_RECHG sTaT | J'Enable RW 1
- 1:Disable

Default: Disable(1)

VA 58 I S B 1] 4
00:2.5s; 01:5s;
6:5 WTD[1:0] 10:10s: 11:20s: RwW 01

Default: 5s(01)

= FREOCYRefiige 515
O:Disable
4 EN_EOC 1-Enable RW 1

Default: Enable(1)

-/

FE U E I SR DI RE(E At S5 7

O:Disable

3 TIMER_EN L'Enable RW 1
Default: Enable(1)
1EH 78 B 78 I 2R e () 5 5

21 CHG_TMR[L:0] 00:3hour;  01:5hour, RW 01

10:8houir; 11:12hour
Default: 5hour(01)

JEITAFRHE T CCi% &, DCOL[0NIEITA_CC[1],
MREGO6[6]=1Ff, JEITA_CC[1:0]:

00: CC, 01:1/2CC, 10.4CC, 1a1/4CC
0 JEITA_CCJ[0] Default: 1/2CC(01) RW 1
MREGO06[6]=0H, JEITA CC[L:0]:

00: CC, 01:0.9*CC, W0:1/2CG, ad:1/2CC
Default: 0.9*CC(0k)

Control register2: Offset=0x06, Default yalue=0xCO

Bit(s) Name Description . A N — RIW Reset
NTCI)HE T RES
O:Risable

7 EN_NTC 4 Enable RW 1

Default: Enable(1)

CC)Step setting, REG09[3]=0
0: 4mAStep 1: 8 mA Step
6 CC_Step «Setting CC Step setting, REG09[3]=1 RW 1
0: |8 mAStep 1: 16 mA Step
BPefault: 8mA(1)

BFETH 4% il
0: ON
5 BATFET CTL 1 OFF RW 0

Default:ON(0)

VINHEE IE G H Wl ae 575
0: Disable
4 PG_INT_EN 1- Enable RW 0

Default: Disable(0)

FEE R 5
0: Disable
3 EOC_INT_EN 1- Enable RW 0

Default: Disable(0)

2 CHG_STATUS_INT | HIRES KA B 5T RW 0
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Q RETTE

_EN

0: Disable
1: Enable
Default: Disable(0)

IP2302

NTC_INT_EN

NTCHLE R K 55
0: Disable

1: Enable

Default: Disable(0)

RW

BATTOVP_INT_EN

H I R R kT 5 1
0: Disable

1: Enable

Default: Disable(0)

RW

Control setting register3: Offset=0x07, Default value=0X39

Bit(s)

Name

Description

R/W

Reset

PCB_OTP_EN

PCB OTP ffifg 57, {UVINFELERARL:

0: Disable ,NTCi 2 ¥l 7 B [ JEI TASR 1

1: Enable, 4NTCi& &8 60°Ci &, AFETHI
BFETRIN T, RGie, MNTCHEEZRK R
55°CIt}, T B AFETHMBFET . W VINALE,
ARk, AL KBFET.

Default: Disable(0)

RW

DPM_ENB

DPM T{EfigE 57
0:Enable

1: Disable

Default: Enable(0)

RW

5:4

TJ_REG[1:0]

SR LAERE RE
00: disable

01: 80°C

10: 100°C

11: 120°C

Default: 120°C(11)

RW

11

VSYS REG[3:0]

ARG REBOE

Offset: 4.2V, 50m¥, Step.
Range: 42V/-4.95(0000 ~ 111T)
Default: 4.65V(2001)

RW

1001

Control setting register4: Offset=0x08, Default value=0x06

Bit(s)

Name

Description 77

R/W

Reset

7:6

SHP_DGL[1:0]

W\ iz A0S A B 1
0031s, 01:2s
20: 4Sipdl: 8s
Default:1s(00)

RW

00

5:4

JEITA GV[1:6)

JEITAFRHE T CVIRE
00:CV-100mV

01:.CVv

10:CV-300mV
11:CV-200mV

Default: CV-100mV(00)

RW

00

JEITA_CV_EN

7ECOOLIE FHRJIEITAIRHEL ECVIIRE 575
O:Disable

1:Enable

Default: Disable(0)

RW

2:1

JEITA_HOT[1:0]

JEITA hoti FF i &

11:45°C: Vnrc falling threshold:0.245v typical
10:50°C: Vnrc falling threshold:0.208V typical
01:55°C: Vnrc falling threshold:0.176V typical

00:60°C: Vyrc falling threshold:0.151V typical

RW

11

V11 19/26
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Default: 45°C(11)

JEITA cooliiiJ¥ i

0: 10°C,Vnrc rising threshold: 0.9V typical
1: 15°C, Vnrc rising threshold: 0.736V typical
Default: 10°C(0)

0 JEITA_COOL RW 0

Control setting register5: Offset=0x09, Default value=0x25

Bit(s) Name Description RIW Reset

7: 5 I2C_SADDR 12C Huhl0010XXXY, XXX for H) & HE RW 001

TR 78 F LR BEE -
0: 1/10CC

4 WK_Current_Setting éé::l?i /10CC(0) RW 0
T IP23025 A ERE T, FEMR AR

T, FEHHRANCC, i) BENRATH

ILIM A1 CCHLE AP K E

ILIM RIS AN R E -

0: Offset: 50mA, 30mA Step

Range: 50mA -500mA(0000 ~ 1111)
1: Offset:100mA, 60mA Step

Range: 100mA —1000mA(0000 ~ 1111)
CCHLIE ALK E «
REG09[3]=0.HREG06[6]=0:

Offset: 4mA, 4mA Step

3 ILIM_CC_Range_setting | Range: 4mA -256mA(000000 ~ 4&3311) RW 0

REGO9[3] f1 REGO6[6]1F fi] Tz 1 (ER
nD:

Offset: 8mA, 8mA Step

Range: 8mA -512mA(000000% 111111)

REG 06[6]=l. 09[3]=1
Offset:16mA, LomAStep
Range: 26mA —1024mA(000000 ~ 111111)

i3 HOARINTRS | I PACSA 4t 2 A3 I 1) B0 E
REGOXOI[S]ARST_DURI[1]
TRST,.DUR[1:0]

00:1S, 01:2s,

10:3S, 11:4S.

Default:4S(11)

2 TRST_DUR[0] RW 1

WK timer setting
00=0.5h

) ) 01=1h

1:0 WK_TIMER<1:0> 10=2h RW 01
11=4h
Default:1h(01)

Status register0::0Offset=0x0D,

Bii(s) Namew Description RIW

ZE WK

0: normal;

WATCHDOG_FAULT | 1: timer out trigger

Note: 4 BN K, AHEXMREFHABRAEE.

6: 5 RSV RSV R
FEHUIRZS

4:3 CHG_STAT[1:0] 00 — Not Charging, R
01 -Wake up,
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10 —CC+CV,
11 -FULL

IP2302

VIN_DPM

DPM IRZS
0:Not DPM,
1:DPM

RSV

RSV

T; REG

SHRIIRES
0: normal,
1:die junction thermal regulation status

Status registerl: Offset=0x0E,

Bit(s)

Name

Description

R/W

7:6

RSV

RSV

VIN_FAULT

0: Normal,
1: fault: OVP or bad source

Note: 4 B}, RAHRXMRETFHEHATEE.

THEM_SD

TRAF RS
0: normal
1:thermal shutdown

Note: 4 B}, RAHRXMRETFHEHRATEE.

BAT_FAULT

Hh HADIRES

0: normal

1:battery OVP

Note: M Bk, HARIXMNREHF

TIME_OUT

TS

0: Normal,

1: timer expiration
Note: 4 E Ak}, HAFHHEA™ #BA

1.0

NTC_FAULT[1:0]

NTCHRZ

00:Normal

01:hot Fault

10:cold Fault

11:cool or \‘

\y
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OF-. 1IP2302
INJOINIC TECHNOLOGY
13 SR SR 2
5V adapter VIN VSYS 9 —OVSYS
CVSYS
= 4.7uF
IP2302
o STAT
VBAT—¢
CBAT
Rurc NTC L 47k l
10kQ = BATT
— B=3380 ;
»(CEB
Reo 5.1M% GND
1 -+
B 11  1P2302 7R FH 5 P A
BOM:
i) v aE. wnE O N/ [wHE
Ci HLZ YR 1uF/10V 1nF ~ 10uF
Cvsys HLZ FL YRS U 4.7uF/10V 4.7uUF ~ 22uUF
Coar HLZ YR 4 F7uPRIeoV 1uF ~ 10uF
Rnte NTC HLFH | SRAE H i EEON NCP18XH103,” B25/50=3380K
Rep ENLEN ZRIN T 7 HLFH S B MQ >1MQ
Riep FELH LED Bt 5.1k®
LED FHLBH FEHARZA TR | LED

¥E: PCB Layout B EHEEANEE S 5.
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OF-. 1IP2302
INJOINIC TECHNOLOGY
5V adapter 4 » VIN VSYS ——$—©°VSYS
I CVIN I VSYS
L 1uF — 4.7uF
NTC
% Rnre
1 10k BAT
- IP2302_I2C
VBAT |—*
Rsct Rsoa Rsrar L Cea
< e |INT/STAT L a7F
= BATT
- »SDA L
»SCL
GND
=
K12  1P2302_12C L7 JE B
BOM:
s ToEE Thee HHE ‘ eS| '
Ci L2 FEL YR R 1uF/10V 1AF ~ 10uF
Cvsys IR YR R T 4.7uF/10V 4.7uF ~ 22uF
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