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For JEITA Battery Temperature Standard :

CV regulation voltage will change at the following battery Temp ranges
0°C to 10°C and 45°C to 60°C

CC regulation current will change at the following battery Temp ranges
0°C to 10°C and 45°C to 60°C

4.16 t0 4.2 to 4.23V

4.01 to 4.05 tp 4.08V 4.01 to 4.05 to 4.08V

0°C 10°C 45°C 60°C

Temperg\ture +/- 2°C

IcHg */- 5%

0.5 X IcHg +/- 5% 0.5 X IcHg +/- 5%

TemperatLTre +/- 2°C
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4.16 to 4.2 to 4.23V
VREG
4.01 to 4.05 to 4.08V
IseT
Icug +/-5%
IcHe 0.5 X Ich +/-5%
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Controller » scL TEMPOUT 12 5 ADC or DSP
< 16 6
< > SDA VEXT ———o From PMU
o TEST 128 5 Test Mode
Chip Enable o 1/ PRECHGEN 21
If bad or weak battery, charge current 66mA VDET O Detect Bad or good battery
2
NTC 100k | NTC 10k © SETNTC o
10 COMN -
USB 2.0 DN 15 | US;B
High speed 11{pp cowp {2 D+ nterface
13| AUDIO2 GND 5, 29 (Exposed Pad)
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NTC HHIRE E-HH SETNTC B RS SRe 26T - 415 SETNTC=L ({5 ) #2772 NTC 2 100kQ 1y EL{AEIS- 2 NCP15WF104F03RC ;
WH SETNTC=H (/5 F) » %R NTC /& 10kQ 11y » EfEAISF NCP15XH103F03RC « XN SAE RS TP A L5tk -
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UVLO .J——o INT
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- o PRECHGEN
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Batt VDDA — Select 200k
attery ]
TEMPINO h Detect VBAT — Max. I
§‘ VDD

I
O COMN
i +Joo Cold
TEMPOUT O0—

USB Charger

i

% + Cold Detection
—
Charge

% TS Pum o comP

+ Hot —
% N VDD

GND
o—— W o/)o o/) o
g 200k
—O TEST

DPO

DNoO
AUDIO2©

AUDIO1C

[l ~ RT9528 (N sip ]

FEEITHT/E A FATEE] TEMPIN #ik A—4EER s - LR R U R A S (28 AV EE BRAE R o A (AR AFN (Too Hot )
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Z— ~ RT9528 NERZ {Fas WA LR HIBIFRALRTE X
I°C_CTR4
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0x08 CTR4 RNTC Type Too Cold Cold
Reset Value 0 0 1 0 0 1 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

RNTC Type set

00 : See SETNTC Pin
RNTC Type 01 : RNTC = 100kQ

10 : RNTC = 10kQ

11 : Reserved( same as 00)

Setting of charger Too Cold Temperature (Range : —10 to 15°C, Default = 0°C)
000 : -10°C

001 : -10°C

010:-10°C

Too Cold 011 : -5°C

100 : 0°C

101 :5°C

110:10°C

111 : 15°C

Setting of charger Cold Temperature (Range : —10 to 25°C, Default = 10°C)
000 : —10°C

001 :-5°C

010: 0°C

Cold 011:5°C

100: 10°C

101: 15°C

110: 20°C

111 : 25°C

S ARTRIFA B R i T DA TR B - X A DIENT 27 25 CTRS HYE X HHES]  BAERLLATRATH K TIRRAYSEEM: » BA TR LUR
PR ZERET R TC RS - P e (AR A = 2RSS AR -

NEMIEE RIS B TR HE IR % - RIS 7 R ARHY R LSO URRE R 2R AV KRNI 7e rE R R Y
TAEREI - ARFGCHEAEHIRISEAE - DLt R E > ETRESHIER - B m g -
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The Temperature of Battery Status The Temperature of Battery Status

- 'Normal - Cold = Too Cold (Current) | 3 [ "Nommal = Too Hot (voltage)
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THRE > FHEFTAIVIREE > HIF BRSO - BN IR S ar R E B AR e e — R8I » FE5RR7 L > LR
a0 T AR 6 P TR IT AT HU B B S — R8s > 1T RT9480 wisg R NahIRTMIZERY - BERE WA IR EETIRE
SERERERE TR F 0 11 HEDIRERITERER P A i ey - —HiE USRI IS A » SEPr BEIER H#Y RT9480 4%
IR AR T TIRGE - MRIRZA T 2FIFRK > (RE W DLE R > R B e AR TRE - T
RT9451 NISZHFrik 4A HYFErREHUR > HOEr AR » FEA T MER S SN ERIRE - XEE T ISR T 2Rt A - bk
TFFRHERESL - RT9451 iR 57 Rf USB-OTG A - Hi st 2 aT PLsErY - FF ERirtifitmA 1.6A > & USB-OTG
L FHAY AR -

g~ SEHER s

TEHE B P M TS R B 2 e O REAE L HY 78 PR ) AR B 6 (B A B EE R INIR - s et e e MRS R
HURETN GRS RREX 20 SEATES SEIRS T CXAETTHEES AR RS AR GE RN R4 ) - e
ARV AA TR AR AR - BAIVKET BRI ER « EXMIRILT » FTrRZ 2 E N s o a1/ bAEC
B CRRG IR TSR R - 1 E—F] > Tt T 2R3 > e S84 - A EB RS RE L Rt

17

A EFTAN R ERE A T2 e sl - (AEAX IRV Es Bl G RA BRI A A E -

FLECER R AR E N B FE FE N BRI [AIAAE - 4 RT9525 g2 XAY - TEIZEHINELEESIER - J(TTUBERIEAE — 1N
TIMER i1~ - NEA—MERUE » HEAERR TR GND Z A E—H A - A ERYREERSEERURREA T &bt Bk N
#ianay TIMER HYHRESES > R E—EERES » M ERIE A BRI S FIR MOE E PR — oo A BRI
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Control
Circuit 19T OBAT
V) 1A
Sleep O SYSOFF
— | Mode CC/CVITR
/APPM Thermal
c : Multi Loop Circuit
urren Controller
ISETAO Set Block
EN1OC
200k - @
—| Timer O TIMER
EN20 -
200k
— —| TS oTS
N Logic N
ENO
I 200K J O CHG
. i 0PGOOD
ol
UVLO |— P—O GND

Bl+= ~ RT9525 T HESHE]
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THRAAUE MCU HYEER N LIERY - FTblE REWE & H ST 32 70 (1£ Boost () 2¢ 32 734 (FEHMAT) » MCU
MARIRIR RTO451 Ky TiF 5 XA P ESE ALERES - 413 MCU T T EAUERS [RIARRIRE » B asit =24 1k RT9451
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J2-Second Safety Timer

- Without Timer Reset A

I .
(200mA/Div)*

Time (5s/Div)
U ~ RT9451 NH 32 FhZe e i a3 LIFRIL

THEER T RT451 NE(Z e e £ TR AIZ R IEZ [V R % > EEEHUE RT451 AURIAEHS -

No
Yes
A 4
In T32sec mode —» Mode is Controlled by ’c
Yes
A 4
Charge . No NO | Mode is Controlled
In T32min Mode @ by OTG Pin

Yes

Timer Fault

BIF71 ~ RT9451 (NE[ 2 e asfV s TRI SR E Z RIFTR 2
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P RS H D RE Y e R L BR H EE LR T Y > HTCr B A N IR

Adapter or USB 01_7 VIN BATT i
c 1. =
L

.- " RT9526 Cour i ..
RiseT B
R PGBI—/\\—————o Vv
IMIN IMIN BATT
GND R2 %

1 CHG_SB—AA——0 VgarT

o—— ENB

B/ ~ BLRT9526 Jy i ILAYSE RS

XASEESEELE RT9526 HUAUE TS FffitX EL R R AR REHES T - HEIRRIRENIRS SRR A e T 20E
AT - ELEAYRAS AL 1IC NERAVIRITIRESE T -

TR R G  H AT HRE IR B BEERHT i - HoER AR YA Cour —R——FIRHFBAE—iE - H
EHFFE st - ARG — I MEZOERAERAY - SRE SN R R M2 78 I RS (F ~ HAt DUS A REE A TR > AT
SRR BEARCH SREERE o W F AR BIF R 2 B R AE E A BRI ERE T 2 AU EFON HBERE » RS
RTO503A i FH F S Ik - BEE R LAY > UM R AR > HIR 42 IC NERES O U TR thE RN AR
F1MOSFET SHAPE R A TR -

SRRGERSEE R - RERM R R BHIREAE - EEREERELIE - AR BT 20 © EHIME— BRI 2 F O L AE R
ROEIIFREN » MEDEEA TR » ERERER S B E] TV - KRE T ER RIS A Crgs e - A
— BRI R T ETIAY > AR s RS T ERYACY > AR LE D A LARIRES - M2 2 XHEE ? IR # - R — it
BT RMAYAI AR ESEREY 3.0V~4.2V » AR RETUEZERIYLIFRESN 3.3V MRS IR AR s (A 2R ERATE
E&5 o BTl — B R B EETIHME - 3.3V AVt RBITEAIRIE T > XIHERRE A5 Fhs el AR st B T 2 — e YK
FIEFETHIL -

Uk T R AR ] RS EE AT R (58 2 2 A RAY IR T A8 AR 2 1] A 27 Ry Buck-Boost ZUZ5(4: - {141 RT6150 %51 y&5 (5t
A DAL R > (BT 55— AR T Bl TR BATEAE -

HET MR R MMER R EEAGRAVER Z T EX TN AR > Eie A RN A E AAME (2R
T A EEORE U e R ES B SRk A T RIS > Xt - B ahAS e s (R E TR R 7 B B SR M bR 0 A
HUBCE > ERERH AR E B OB FE (BT 3 B O e DUV AR SR - (RIS SORFRATRE S Ay FERE IR A R o - Bt —
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BHICEE S A SRR BER R DUERRR ORIN - B PRI AL BIRIT > SSME IR —RE S FE TR B - AR ERE RS IR L
fF o X EARAUZLOE A ERERS TIRIEA LS BRI » SRS ey el it » Bt =e e E -

ASCATHETZE]HY RTOS503A E B AR EEH IR — M1 - (HERITHAEAN R © LY MEBERIEHE AR - HH It FR RIS 25 Fe re oy
FIZ GBS (. CXEORIMI RS RS HI A ERE ST) + SNSRI > B SVl foto 2 e i iR « XM F
FE—NERRE © AESMED R AN Y] - (45 2R FIE A TEEORAIBEE - BORBk e T 1B o (E A AV R as (ki AT RE
kb B ATRER H— P EECREIBKAE - W R RGOSR - XA RER— MR R AR -

AR RS RT9519A B—NEA H Al R EHAVTHRERTES 1 RN SR AR ZHILIRE » WIRTSHREIE R JEITA BEESE
RREST - O TEFRATRE EAr AR ER (R HERE » BA VR M8 50— b TIRZ AV + RT9525 « NELZEAIR I HE A -

RT9525
13 2,3
Adapter or USBo: VIN BAT—
P 1 ci —I—CBAT +
:i: 2.2uF :i:ll‘”:
= 10, 11 SYS __l_
SYs L
T 10uF
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Pulse Counting Map for EN/SET Interface

%3 A IR IRARTL (AICR)
Pulses | Charge Condition MODE Contm.l _ USB100 : 95mA
0 USB500 Mode Charge Current Limit _
1 ISET Mode Charge Current Limit USBS500 : 395mA
2 USB100 Mode Charge Current Limit | Setting * up to 1.2A
3 Factory Mode Enabled = .
— EEFE M EMIER
=4 USB100 Mode Charge Current Limit 22 ) BE |FIE A EOCYERS
RTO5%2 | T TmmEmmmEmEmTmmTT
Adapter or USB - Hyim gATTHL T "': ____ F;EIC’[DF}’ TrptE AR T,
N ouT |
+ p L - L EEE M (No EOC)
BATI—AA—P—2PGE  cHoss -ﬂ—h—m—cBMT B E SR 23A
2 1SET ot o '
) H
RiseT 2ieoc CERsET .?_4; SRR
= %Fhsac G [ 1(Exposed Pad) F 8B,

K =-+— - RT9532 fyiliZtEzt

RT9532 &k MEsA TS T 7R FRER M » TRl DUt 7E ENISET Wb ik (55 ke TR B TEFEAhaaET
USB FISEREZEY USB100 #1 USB500 =, (£z2 M USB Hi AZKHL 100mA HLfE 500mA Ui )~ SCRFrUFISRCEs ey ISET
ez (R TEH Rt ISET I fE e - FHEDY 1.2A) ML #8 BX T gt E 3 X e Ryt FEptitT
PREFAHM > ZHAIAIER TIF - S0P DU R 2.3A BRI AR A 2t ATSREEIRE -

T EEEE— T > 5 RT9532 BAER A — Mt T~ L A — 2SR e R B LA ERESHYBUR B R R R SR AR R ES RA IO -
SRAZ N THVHEHEEL » BT SR> CERREI—5 EUERE RS © SRA 1PC ez KmIB L - IC NET
AR SRRV % (T RRYIHH SRS R AT AR SR Y LARIRE T ) - MERHE 4 MEREHTUM - X—FUEHI IS E R~ E -
HEHIEA T BB LR T BERFIESE TE ERR T 1MLS RT536 1Y » Hif T L ECR AN i AR Al

ZE[A]
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RT9536 Linear Single Cell Li-ion Battery Charger

Pulses | Charge Condition MODE Control
0 USB500 Mode Charge Current Limit
1 ISET Mode Charge Current Limit
2 USB100 Mode Charge Current Limit
3 Factory Maode Enabled
>4 USB500 Mode Charge Current Limit

A. USB500 Mode with CV = 4.2V

Mo pulse fo set
EN/SET USB500 mode

tHigh

Four pulses to set
ENISET USB500 mode
Lonar

B. ISET Mode with CV =42V
tHigh

One pulse to set

ENISET ISET mode

C. USB100 Mode with CV =42V

High
—»

Two pulses to set
ENMSET | | USB100 mode
—
tLu::uw

D. PTM Mode with CV =4 2V
thigh
—* Three pulses to set
EN/SET PTM mode

Ny Y

tow

100ps < tHigh, tLow < 700ps
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E. USB500 Mode with CV = 4.35V

Tigh tow set

T

— .

tLDw t‘nﬂi'ajt

EN/SET

:

F. ISET Mode with CV =4 .35V

thigh oy se
— —
EN/SET

=

by ait

G. USB100 Mode with CV = 4 35V
. tHigh tow set

e

=
tvait

EN/SET

5

H. PTM Mode with CV = 4. 35V

thigh toy set
—» r—
EN/SET
H — >
o tyyait

Four pulses to set USBS00 mode
Besides, wait the time, tysi and send a
pulse of izy ge7 width for CV = 4 35V

One pulse to set ISET mode
Besides, wait the time, tywsit and send a

pulse of oy seT width for CV = 4,35V

Two pulses to set USE100 mode
Besides, wait the time, tysi and send a
pulse of toy_seT width for CV = 4,35V

Three pulses to set PTM mode
Besides, wait the time, tys: and send a
pulse of igy set width for CV = 4 .35V

100us < thigh trow < 700ps, 1.5ms < twait 750us < tcy set< 1ms

=+ R R ZE ]

RT9536 it B4 o i 2s TAERE R 7 e R Y
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RT9451 Switch-Mode Single Cell Li-ion Battery Charger with USB OTG sl Datasheet

RT9503A Fully Integrated Linear Single Cell Li-lon Battery Charger with Power Path Datasheet
RT9519A Linear Single Cell Li-lon Battery Charger with Auto Power Path Management EDatasheet
RT9525 Linear Single Cell Li-lon Battery Charger with Auto Power Path EDatasheet
RT9526 Linear Single Cell Li-lon Battery Charger with Input Over Voltage Protection Datasheet
RT9532 Linear Single Cell Li-lon Battery Charger IC for Portable Applications EDatasheet
RT9718 Over Voltage Protection IC EDatasheet
TLARHY TR BT RRCE TR

EEIN: PDF %

FHSRI Battery Management
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