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8-9. HHE AN (WPC 1% : KI5 , £ 134 “BOEX” )

B 7-17 JeoR T ROA B R A ( ARk 0x04 ) HIZRBIBIE .

8.3.8 B 5 1H##E

BQ51013C #3HH 4L /NMH A OB B S FET |, 20 ZE#:35]  COMMA1 fil COMM2. x4t FET H Tk

FE IR, MIME BQ51013C HEMS 1) &% SR IAAE R B A B 5 B . & 8-10 JE R 7 Wi COMMXx 5|+

FPH R E . 4 COMMxX 3| i 2 ] AL B —A 24 Q @A{SHFHSE. UL, tRFTEE 12Q f124Q Z[EH

COMMXx HiL[H 2% , I COMM1 Al COMM2 5| {5 3F 5k . BQ51013C 8- A /N T 12Q ) COMMXx HiLFH 2% .
RECTIFIER

240 240

COMM!1 COMM2

COMM_DRIVE D I E I E

A 211 wn

P 8-10. L FH A ER I H

R HE BE 67 2R 1 4, BQ51013C b Remg db 47 25 s 8 AH| , Wl 8-11 fiom. EXAHFM T , 7£ COMM1 F1 AC1
Z A LL K COMM2 il AC2 2 A &% — AR, 24 COMMX JFRHEE , AC1 Fl AC2 2z [Alsehr b T —4
22nF S, £ AC1 Fl AC2 X Rl — /N 25 28 A R i £8Pl B B (K BELPT | OB 8 4] 2N s it oAy Ei 37 R AR A

AC1 AC2

X X

47 nF == ——47nF

commi [ D4 commz

COMM_DRIVE D I E I E

AR NNY A1 01Y

K 8-11. FiEmE A
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8.3.9 HiZiE 5 R#

GOHT DU TR, 38 e v S5 ok £ 57 Qi AE A o X R SR AR EIRIE T RX ORI TX 2R IR (R A O &
HURER R R A E 3815 i a5 s RS A AR T 2 i) RX R 8 33 it 2 0080, DA i) TX 28 1l i e AT
WL (RIS ) o A —HRIERE |, KAV F BB ( BRRGE S ) BAMRNRE. N
TibEFEE R SPGB S L AlS RX KBNS . LA DIRe G808 5 R @it 303 B R k2
(T FLIAT R AR SEBLIX — rile AR e as Al T IR IR RS I, AR B S H R e B R G P i it b

THER, XESRAM e RS a M A A B T IhRE ( 99IERA RN ) o ISR AR I A A AR 2% X FLAT R
i, U RX (e R AR A — A58 R

I 38 N A PR A Zh BEAT PR AL BR AR 2, VLR 8-4.
& 8-4. HIENIEE IR

lout 1S YRR
< 300mA [% 52 400mA
> 300mA IOUT + 50mA

F— M nEl 7-15 o . fERET, 72 200mA R EL P B IISIN 300mA (4 A kel B
JEHT 400mA RRFRS] . Vreer ERIMKMEIR IEAE R AR IBEHE O S E . R A M Ok, A8 R bk
BREIJITEE KT 400mA |, FFABLEREFEAS . TEER , Vour FREZE 4.5V, A MRS GND. ARSI TIREN
4.5V (Y178 HL A8 T AT IR f e A SR RS BURE Shas 1 1 F R SEBLX —

5 MR E 7-16 Fior. ERLEY , 7 400mA [ ELI HLA S ST N 200mA g k. R, B
PREF P (lout + 50mA). FEHET , BQ51013C 2 ilEA &5kt i | JFr ke 28 i B i PR 15 B oM Eb it
A S 50mA . W AE B A5 $d 60 35 - 303 1) & 2B Gkl , U4 H FR IR TR 1 28 450mA. Bl B A St B S 1
GES, ATLAMGING A EEE  MRER T IR RELRSE , Vour BE 4.5V ; AL T R DR A
i, 1Z RS 5V,

8.3.10 [FH4 %R

BQ51013C $2fit 7 —AMER N [ W5 [F L 8 8% | A SEI s R A8 L B IR A 4 . B AR5 42 NMOS H
UXEh A, YA D R AR, O RIS AL B OV AE . £ WPC RS HIWILE A s, R G H FB R
B, M TAEA, BRI E R A B AR . Y Vreer KT Voo 2J5 , B REESEL | HER
WML lgarsre T lparsr B, 564 A0 B A0 (0 F B FDIRAS |, B & 0 %5 v I B (o] 2841 T8 ¥ P
(IgaT-SRH) » S E 375 A F2D .

8.3.11 JG B HE [ P25 (TS)

BQ51013C 47 L il sCAM SR FEAS M Th e o 5 AR Zh BEA P A B A BIAE |, 0 R et MR A6 F o A
FIAN B AR s, DME IR CES ™ 3R B A TAR A6 F o bS] BV IE 5 T M0 mT R 8 e 45 die 28 Y R T
(B NTC F PH #8758 BLAE R S F 7 i e 2 i KO L ) o

Kl 8-12 FIFA AT NTC HIBHZS |, RUFE2T 2% 21 VioT 1 Veowp BIME -
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VTSB
20kQ R,
TS/CTRL
-
L] *
R1
n
G
NTC

VTSB
20 kQ R>
TS/CTRL

]

L
R1

&

NTC

&l 8-12. A T ik R IR ZEIBITHY NTC HERE TR
I A T PR P R T SRAA T RE R A € LB 28 Ry A Rgo XN FEAE

R, (RNTC‘TCOLD * RI)
oy Ry+ (RNTC‘TCOLD R <100
COLD
R, (RNTC‘TCOLD N Rl) +R2
Ry+ (RNTC‘TCOLD * Rl)
R, (RNTC‘THOT * Rl)
%VHOT _ R3 + (RNTC‘THOT + Rl ) %100
R, (RNTC‘THOT * Rl) +R2
Ry+ (RNTC‘THOT * Rl)
Hrr s
( -1
RNTC‘TCOLD - RoeB[%COLD /T()]
B Muor M
RNTC‘THOT =Roe Vvor TO]
Horp

* Tcowp M Thot /AT IR JE RME |, AIF/R SN AL,
* Ro /&brFRHL
« B & NTC HIPHZSEE 2 5.

R2 5209 20k Q . T T — ARG :

* R1=4.23kQ
* R3=66.8kQ
HAppnE 280y

° %VHOT =19.6%
° %VCOLD =58.7%

)

@)

24 IERXFIRIE
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* Tcowp= -10°C

M THOT =100°C

* B =3380

« Rp=10kQ

V1sg B SRR ER K 8-13 s :

%VTSB v, TEMP
B0 T T T T T

Wtsh Percent (%)
w [ £ £ ) i)
(] m ] m ] [y ]

)
mm

=)
[

1 5 1 1 1 1 1
-20 0 20 40 60 a0 100

Temperature (c)

& 8-13. Ro =10k Q H B = 3380 i NTC HfHISRBIME

8-14 i T HI Tl & TSOIREM AWM mE 2. WH TS_READ 155k TS W E HIE (Vrspias) i 24ms.
TESEHANE] , B2HL TS Lhikss (B4 trg ProRIGhkd ) , JFAR PRI I 45 R RIUE M 145t . 7EiX A~ 24ms J& 1145
WG , TS_READ F 54 N H T, S8 TS/ICTRL 51 A N E L. 758 N KA 35ms (M JeBdm A ) ok
235ms ( FRUEECIRALE ) A, WO TS RIS Vorrim AT L. R TS R KT Vorrim » W4 B 28440
#)) TSICTRL 51, HAr®| CTRL= ‘17 .

—» 24ms |je——

TS_READ < 240 ms >

Tracks comm packet
rate, typically 240 ms
when standard error
packets are sent.
TS pinis Hi-Z - it's
monitored to see
whether some other
device is driving the TS

pin.

10 ms deglitch on all TS
comps

B 8-14. TS Al s 2% Fry B 5
8.3.12 TS/CTRL 5/ I =2 %5/ #2X
TS/CTRL 5| it — A =250 h &4 D2t =Fh o) se
* NTC J R il
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o GRS
o SERHIEAL ST Ox00 ( EPT 440 )

B A 8-15 AR R SEIL A =B WKB A, JFEAI A GPIO 3. M3 Rl M4 LR i A HL PHL 45 AT A0 B T
.

BAT
BQ5101 TERM
Q51013C ‘ ° GPIO
TS/CTRL System
Controller
‘ FAULT
g GPIO

& 8-15. F§F TSICTRL RHI=&SIREIR
WHEE , WD GPIO S RIAH T1E5 TERM 7 FAULT. L BRI BEAE R A ESR 8-5 h#kF| -

% 8-5. AfHE
TERM FAULT F(4R)
1 0 BT ((IEFAES )
0 0 SR IR E 4 0x00
1 1 SR R % 0x03

BRIN B Y TERM/FAULT = 1/0. fEXFiEM T , TS-CTRL M A& HHT (high-z) , NTC Thfga] LLIEH E1T. 4
TERM/FAULT = 1/1 it} , TS-CTRL 5| 473 GND , RX 2K , Hm TX KIES5 R BIEHIE HE 5. 2 TERM/
FAULT = 0/0 i} , TS-CTRL 3l £l 5 3F | RX £zl |, I TX KiE4s i LR A5 S .

8.3.13 #ifR#

BQ51013C ffd# KW R I . SR iR EIL S Tysp , LDO 22 Wi ARGy AR Ml i — 2D Tk . fEXFPENL T,
BQ51013C & /kik— sk W HB ik (0x02) EPT 8. —HIREE FFERILL Tygp MK Typys , M ARELIEAT.

8.3.14 WPC v1.3 Z#1% - BRI

N T AR REURE SR BE G ML N T _E B Dh R ARFE | AEONER BRI BT R — BT 85, BQ51013C K Ha%
TSI R D Al T 2 FEYRR A B o BRI B 3R S5 A HLR R Wi i R B R 00 D 3O B A8 7 A 2 i Y D R I 40 K 1Y
PRI (R AN R RS IR B 8% P A Zh R0 . B R B ACES Bf lE I D R AR L BB AS TP A Zh R AR
) o XEWRAE BQS1013C K L CLRIIIRE BE A A IR 4% AR B B I Th R A5

N T 3G WPC AAIE | fE Nk Rik s Bl 7 283 1F (DUT) , BEEHE AR SR A0 Dh R 2 1 Rt | iy
WARIE AT LR 26 U T =

0> (TX PWR)ger - (RX PWR out)pyr > - 375 mW (4)

XA 375mW i B r R G AR AT AL AR A
M WPC 53k a4 UL H2 15 T DU R AE RS A A I 2 v S 4
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8.4 B IhEEAE

%5 8.3 Uil I BQ51013C M LAEAs(. BQ51013C A /LA haetisl. HzhEdRias ( BQ51013C HillK ) Ik
AR T4 re R A AR o AR TR TX A1 RX Z A BEAT 8 (5 JE FRLS R 2% 28 4% 326 B WS 28 (R AT AT )
Zle B TX HRER RX. I TX BERAIE | 2 RX R M b, Sk miifeimesit.

Copyright © 2025 Texas Instruments Incorporated TR 15 27

Product Folder Links: BQ571013C
English Data Sheet: SLUSFU9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/bq51013c?qgpn=bq51013c
https://www.ti.com.cn/cn/lit/pdf/ZHCSX55
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSX55A&partnum=BQ51013C
https://www.ti.com.cn/product/cn/bq51013c?qgpn=bq51013c
https://www.ti.com/lit/pdf/SLUSFU9

13 TEXAS

BQ51013C INSTRUMENTS
ZHCSX55A - OCTOBER 2024 - REVISED MAY 2025 www.ti.com.cn
9 N FH FSLE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

BQ51013C & — K r T BN B8 1 A (1 58 A SR R TE 2R FE YR PR IR 88 o X B8 177 & o2k FR YR BRI B8 1) WPC v1.3 i
Mo HERFE WPC v1.3 bk K% 2o xt i i | e ml DUR L BW IThR . )AL HRATH T R4,
A LUl B F www.ti.com/product 177 5 T Sk 3R 453X 8 T AL .

9.2 HL7 N A

9.2.1 BQ51013C L6 IR #/FIEE IR

BTORMIN R A AR T & Qi ARHERT RS0 B E BQ51013C 1R HIRINEK

AD-EN | System |
Load
AD o . 1
= Ccomms out 1 | I
COMM1 Cs |
I o, |
BOOT1 = Ros
Cq Cgoori RECT I I
— AC1 R, 2
Cs ! | |
co|%c,| Bastorsc | I |
TSICTRL |
AC2 { NTC | |
BOOT2
Csoorz = | HOsT |
COMM: commz CHG i Tri-State I
CLAMP2 EN1 Bi-State |
Coavez CLAMP1 EN2 I Bi-State |
Ceawpidh v FOD  PGND |
Ri RFOD:: -

& 9-1. BQ51013C FIE RS fi#k M T 2R F YR WCEs A FRJR

9.2.1.1 &itER

LR 3 A T AR AT D T 100mA s 1A RS, EUASEMRT & Qi bt A Eas BT, T
it BEAT AR TN AR A . 7 BHEIE LED FRoR /s IRAL TIE 3RS . B PRS2 BT I i) A o

9.2.1.2 AT R
9.2.1.2.1 £5/7 BQ51013C fEXELEHM0R : (5507 5 9-1 )

K 9-4 52— ARG HEE , Z RS M BQ51013C (Y , FIRXA L (&R ) in DT HIEZ S H .

1A 9-1 Fron i RGN EAE TR AR LI, Bellas 2k el 5 78 ra R I 2k B R BB HEAT RO, TR R
Lol AR . NERFED B AR R B IR A B RECT 51, 5] B JE s e & 4% C3.
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BQ51013C {1 ] COMM 3| ( il Sl A<l COMM FET |, fitdE AFIWT T Coomm ) SHIZMETE | 52 S
B AR BIANIRAIE . R SOy BGAE AT |, K% SR (R4 3 HR A BQ51013C & RECT 5| BIALI s | iH5S2BR e
r'ﬁﬁﬁﬁlﬂ}f VRECT—REG ZI!ﬂE’JEﬁ #’H"fﬁlﬂﬁiﬁ?ﬁ@;jﬁlﬁlﬁli%ﬁ:

7E_ B IIA] , LDO ¥fR4FR M , FL2E Vrect-ree BIMENCSEL. H A2 IR EE A CRA it HE IR FFE Vour.ree » EME
NEGMER. [FN, BQ51013C k4= A\ ik , JFOR¥FAE 250ms A BT A0 — A IR EEE . WA R AER
KByt , MR 2 EE 32ms [/ E S AR — B, DAEAE 3R AR I 8] A OB A i

9.2.1.2.2 BBFIF B IR A EFE

Wk 9-1 o, Ay C1 (HHK ) A C2 (IFIR ) SR ae 2k Bl A BTG IR HL I o X 28 3 1R KN 20 65
WPC v1.3 #iliti. K 9-2 ferr 1 WU I HL B A S5 20 LB

Cl (Cs)

Ls’ § — G (Cy)

9-2. A AR LR BB Y XU IR FEL %

WPC v1.3 MUEEE 1 2 B A IR as W BEORVEI IR A 7 RSP EOR. B2, IR vk N 0 /5 208 A A vl ik
FE BT HENE , W 9-3 s ¢

A

Magnetic
Interface Attractor
Surface (example) Secondary Coil Shielding (optional)

Mobile \ \ \ \
Device
~
\ .
Spacer 1 dz

N\

Primary Shielding

B 9-3. HFHEME Ls” ) WPC v1.3 BB RENIREE (HE (CRHRFEELHRGUHH) £ 1% K
L,EARSY “BORX” A1)

FBE#EN TDK Corp. (1 50mm x 50mm x 1mm L& ARk PC44. [AIFR dz 4 3.4mm. T s 28 LR N
WARY (B, MERRGETFE , LACSEEME ) | FibEk s LB B Eimz L, BEIEE 1V
RMS F1 100kHz 4R R Tl & . SN Ls” o FEAM A 9-3 Ao il k2 B 1550~ =2 A F B &
HEEFRA Ls 8 H B2 B HEE, 2R 50T DU 7 #2205 TFE A A
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Cy= {(fs y 271;)2 xLg }_1

Cy = [(fD ><27'c)2 xLg -

Hr

+ fg v 100kHz +5/-10%.
* fp N 1MHz £10%.

FETHE Cp i,
ah R O UK T 77, JF HAT LU

ASEIEFE Cyo

27'E~fD-LS

He

R

© RO ER LR B ) BT -
T HeAt B A e e
XTI, Pk 2Rl f U Ls y 11pH , 1 Ls’

158.3nF ( M)y 144nF % 175nF ) .

1

1
C1]

W7 6 KAffiE

LRI

®)

(6)

N 16uH , BEREEN 191m Q. #H TR 5, C1itES RN
3N I B A BRI TR Fﬁﬁ'@Eﬁ@%&"”Uﬁ 68nF. 47nF

A 39nF |, EHLA N 154nF | SERAERTRRICEIA . AR AR ( UKIEER Cq fH ) , Co iHEEH N 2.3nF,
fiH 2. 2nF A1 100pF HIHLARERIRZS G R 23K . Cq H Cy HLA A IR/ NAIUE HL L A0y 25V SR it 5t R (77
A6t Q) , A3—KT 500 HI1H-
91 FIH T W RX M.
9.2.1.2.3 XK RX 4/
£ 9-1. B RX L&
b ETE] RS R) Ls HrH FRYRYE B
Wurth Electronics 760308103215 48mm x 32mm 14.3uH 50mA - 1000mA B 5V R
XFMRS XFMCC483201-143| 48mm x 32mm 14.3uH 50mA - 1000mA i 5V YR
TDK WRA483265-15F5-G | 48mm x 32mm 13.3uH 50mA - 1000mA A 5V L
TDK WR222230-26M8-G 22mm [ 27pH 50mA - 500mA il 5V B

9.2.1.2.4 COMM. CLAMP 71 BOOT H# 2z

T REZHNH , %&# COMM. CLAMP #1 BOOT HL%5EH LAULAL BQ51013CEVM-764.

BOOT HAEZ AT LN as FET W LAIEM SN . XL A3 ERT AC1 A1 BOOT1 28L& AC2 i
BOOT2 x [a] , 3+ H LA E A /) 25V FIAUEE . X Bk T HE LA 25V 1) 10nF BHELS .

CLAMP HE 48 H T4l Bhse e A7 i 72 uIKﬁJLtHImLF
CLAMP2 2 Ja] , 3 H A AIHA /) 25V HIAEE. |

COMM 7548 F TR RX 2] TX [PIIl15 -

IX M B 25 SLE7E AC1 fil CLAMPA 2 8] Ll &% AC2 Fil

X HEYEPE T AUE HEIE N 25V [ 0.47uF H2E 8.

RIS A RSN |, ATRE<stk BOOT HLA#8 A CLAMP HiZ5 #8454k

R—wio BHFEBALM 22nF RA S . RYE R I @ EREENRKLER | TaETEAN 47nF B,
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HLZR 2SR, 2R L fim 250K, R M) TX RGBS SR, XWAEHRCRE TR, EXMENT , &7
HE B E N 25V [ 22nF B SR,

9.2.1.2.5 745/ 7 CHG
ATHE T 4 BQ51013C BhAEMI 51 ( AD. AD_EN. EN1. EN2 fil TS/CTRL ) .
BEE T AU R IR . AD 5l i 2R, D2 A LIRS B, Hit 5] AD_EN {525,

EN1 F1 EN2 E#:3 R G izH4% GPIO 5|, X{E18 KRG R HILL Bl L. 1EWIB1T &M EN1 A EN2 fRRF
RHETEES ( GPIO EBHPTEL S FHPT ) » ENT Al EN2 B A3 N EBHEE. EN1 A1 EN2 ¥ AR HSFR | JB A
TR , R HRE RX A FEE TX b, ST DAL YR . RX KRG HH] 48T LB % & EN1=EN2=1 k& 11
HL AL M IF & 3% EPT Ox01 ( SEHL5EMK ) « Y3 EPT Ox01 I, TX K&k fihes . TX W4k Sk sy iL s |, (BB 3
RX 53R BB A2 f3 . Bildn , fns TX & BQ500212A , I TX ¥ KZ14F 5 B0 Kk ik — Ik ¥+ Ping. fE5EX ping
2t BQ51013C ¥ # K i% EPT 0x01. fE&A ping 208 , BQ500212A #k AKX Th#E “HEAR” B | T4
RINFE. 4 RX RGuIEH #0875 T2 AL (Bl , i B T A EmE ) | #He T ENT A
EN2 k& 2L (38 ) HRE. BQ500212A 11 F—4> ping #% BQ51013C it , BQ51013C &AL
FEAG YR AL . TX AN RX GBS I 5307 5 sh e AL

TS/CTRL 5| K FMEIRE AL (A NTC) |, HRFRE RS hl s &b AL RE /1. EIXFIEILT
GPIO ¥4t T = HPUIRES |, LLSEHLIER NTC (IR ) 24,

CHG 5 T m miifEH. Dy EHME 2.1V IEFMRE LED , JFH AT —4 1.5k Q Ry FH. LED FIHRH
P4 OUT %425 PGND |, 78 HLUEAE IR Dy &5,

9.2.1.2.6 BRR#IFTFOD

HL YA PR 1) 0 S P S M Th e AE OG . AR PR 18 3d Ry + Reop K E . Rrop 1 Ros i#id FOD K IERMiE . XF T
Ros , ZRIME N 20k Q , XF T Rrop , BRIME N 196 Q . 75 MG FOD KevEff € & H. 1 LIfE BQ51013C web
A (AT “THEMERA” R ) RE T FOD BHEM T R, s W BEXFE— MG , Ros ] 2 ANHFH
2%, Rrop WA 2 ANHBHAS , DAMELEAR 58 5 S AR 0 118

WE Rrop i , A LAMRHE AT 35 IO BRI PR SR 15 Rqo MR U7 RAE IEH TAEZMF PRI IR (Iwax) N 1A, f#
EE Dy I = 8y NEER I K S ] Rium HN262Q., 24 Rrob WEN 196 Q I R4 4 HEEE N 66 Q . XFEiLL
B IR PR A B Y 1.2A , DLA YR IR ) BRI 5 1 AN i R Gi v .

9.2.1.2.7 RECT #I OUT #2

RECT HLZEH T A/ E IR A i, FR0ERUN R BE AR AL £ 2] OUT. X F1XA 1A Iyax , iEFEHA
10uF HLAZF—A 0.1uF . XEH AR T HIEN N 16V,

OUT 25 T BEARIIUIN 3 A8 7= A (AR T S0 . 3 T IR sk 7 %, {7 54> 10uF LRSS AEAAS 0.1uF L
5o
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9.2.2 XV : TLL BRI ERHA

[ — "
TPl | S
USB or - Q1 I Load I
AC Adapter J
Input I I
| |
| |
AD-EN | |
AD
Ccomm1 OuTL} lc I I
1l COMM1 .
“7 BOOT1 ]-: o | |
= Ros
L c, Croor] RECT[ )—l—ww— ‘ﬁf | |
= — AC1 Rs 3
C3 1 I I
cou|x ¢, | Bast01zc | I |
TS/ICTRLL} |
AC2 { NTC | |
Cgoor?) BOOT2 = I HOST I
comm: commz CHG LI i Tri-State I
CLAMP2 EN1 Bi-State |
ﬁi‘"‘” CLAMP1 EN2 |Bi-state |
Cevame ILIM FOD PGND I |
L — —

Ry <
RFom:

K 9-4. BQ51013C FfEE A EMAEHIFHR A LS B E AR R A A ER M TC L EIR SIS A YR

9.2.2.1 #itER

BEfR T S8 T iEiE AD 1 AD_EN Bl HIZEH ELE e . Wl MEH EmHEIR ( BB Bitb i USB 8¢
TIRIERCH ) NTF RGMEH . X AT PLTE T2k A R AL S 301 1) sl 3E 47 To 28 rE YRR S R AR o R G ITE A R AEAT AR
B A B AR B R 0 R AT FE R AL

9.2.2.2 F#4I TR

ARBHEFR OS5 R 9.2.1 REGEFI MR . % BME— AN 2 75 F BQ51013C #E47 4% il i i
TNRELKT FET. AD 5 BHUEAE A 1) (ARG ) 2% % 1% 2 B i N s . AD_EN 51 T 5 sl FBE W FET. 20k FERH
Wr FET oAb B 40 N\ o B2 A (038 24 F R P A B FUE P . EABI , W BRI NN BV, o KHIA 1A
(SELHBFEMEEMF ) . CSD75207W15 & — KA 1.5mm2 WCSP %5/ P 4. - 20V. 3.9A FET
X, TR E A

DL R s B R T AR R AT o

Kl 9-5 R T H IR INE] AD 5| BB TS 2k f R 26 2R IR I e o 4PN BRI |, VReer T, IF
HA BRI lour 2 FHEE. HH Q1 (@it AD_EN) I, S ER. EE KL% 500ms 5
RECT Hi[E. X TX Kik— ping KA ZEHEHEH. BQ51013C B4 TX , EAFHEMH )5 , RECT kE
JARHESE (EHRAH OUT 51 ) o BER P23 TX (sbibfif T BQ500212A ) .

9-6 fE R T FeFk AD HE R [ TCLR IR R B4, TEERE  BRALHEES , (BQ500212A) 1K —4 ping ¥ A
BQ51013C B . ByiasbEfae)q , Mokt
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K 9-7 s T AE AD CEH RIS IL T B A RIES LIRS TX KIE—A ping , RX X IAEH MmN , IfFi@ A TX

ATEE IR, ping RHARYE T TX 2E8L 1% 7.

9-8 IR 1 2 RXAME TX LN AD. XFIRIER AN , AFHE TX.

9.2.2.3 R HiZR

File Vertical Timebase

Trigger Display

asure Math Analysis Utilties Help

1.00 Vv,
3020 V ofst

2,00 Vv,
6,000 V ofst

LeCroy

K 9-5. E LR FBIRA A LB IR H%#: (EN1=EN2 =
R )

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utiities Help

| 0-6. 7677 £k HVRRITEAR VY [FI#: 4 ( EN1 = EN2 =
& )

File Vertical Timebase Trigger Display Math Analysis Utilies Help

vieer
L ‘

[ 9-7. Vap = 5V HEIFARBIEEE) (EN1 = EN2 = 1§
B )

File | ha: s0 eas alysis  Utiliies  Help

veour

_AD

b .+
LouT

V-RECT

 9-8. T RILIEITI AD HYEE ( EN1 = EN2 = {&
B )
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9.2.3 400mA #E FH M T4 7 B BEBR B
Usls:E -— Ql 1.5KQ
AC Adapter 7T 7 MW
Input Ir'd
BQ51013C
Output — e |
SYSTEM I
AD-EN W | Load
Ceommi AP out ] T T ol
Cs —l COMM1 IC‘ =
c et 220 RECT 3% e

Ac1 R
13500

£COIL =c, BQ51013C
TSICTRL

AC2 HOST

NTC

BOOT2

i i—

Coompz 4-{i—L] COMM2
CHG Tri-State
Couavz L1 CLAMP2 EN1 Bi-State
L ——Q1cLampt EN2 Bi-State
Coaury JUM FOD PGND

9-9. BQ51013C AfE L& IR , A GRS LA T&ER B

9.2.3.1 &itER

BBt H bR LOE 277 ekl USB B L A AE 400mA L o4 3.7V HEE R TE L. BETHRE
BQ51013C Jo4k HiiiiAl BQ24040 H.17# By 1 il 78 e . L AU7E BQS1013C [yt Al BQ24040 A Z 7] €]
HE— MK HL PR AE

9.2.3.2 AN IR

A BQ51013C #it 575 9.2.2 #HF. BQ51013C OUT 5| I3 Q1 Mk | JFE %25 BQ24040 1 IN
. X BQ51013C HL & AT AT HoAth 58 24t o

N TAE R A I TAE |, T 8X BQ24040 % & —548. IN F1 OUT 51 L7 B P& i A s, HERw
W 9-9 W HTR. TESLPR RGIEIT M NHAT WAL G , AT b bk N AR &l . 7E & 3R g ik 6 308
B IN R OUT HZESRIE S 7 B0 KA. F— 02w B s iR, F7e s B A 2 b Hi

X PE 78 L FELR ISET #EAT 9w - RiseT = [K|SET/|OUT] =[540AQ /0.4A] =1.350Q.
Xﬂ‘égﬂ: EE/}ﬁ ITERM lﬁﬁizﬁfi : RPRE-TERM = [KTERM/%OUT-FC] =200Q/% x 10% =2k Q

TS Dyt : ZE AR ThRE | SAE I TS 3 VSS JE —> 10kQ NTC #ifH (103AT). ZAEH IR
JERGMTIRE , VE1E TS A VSS Z [l —4> 10k Q F[El 2 FFH &5 .

K 9-10 /R TEREA RX RGUREE AR L2 5, Jiehn TX BIER |, KA BQ24040 FLH AL RSN
BN i 1 ( # ) 55 BQ51013C BN RECT 31 BIHIE. BQ51013C [ 5V 4 i al LA/ 2 (40
) FEF|. BIE 3 (W) SR BQ4040 K. K 4 (S ) BRI,

K 9-11 feor 1 —FERIBMEDL , (HAEARGI | il gl |, P mT DOWEE B A il 72 . HTBIE SR 2 7e HL
Je o, HENEINE 400mA. JEIE 4 () SO

9.2.3.3 M %k
PDIF&ERERT BQ51013C + 7o ML T EHIPERE .
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File Vertical Timebase Trigger Displa: Math Analysis Utilities Help File Veical Timebase Trigger Display

V-BAT | 'ngl\
. l . el
: oA T
L’ }—‘l " N TM 'ﬁf"m“—fmwmﬂugm.ﬂ-u—i-

2,00 Vidv,
offset

2000V offset

& 9-10. R4 535N

304 V|
Negative
26/2025 3:21:22 PM LeCroy

B 9-11. XL REE , HmARMKILTHREES

imehase 550 s}
Roll 500 m:
250 ks 50

e ative
2/6/2025 3:27:52 PM
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10 FEJRAHSRE
BQ51013C T # M HIAF & Qi bk 1)K 14 S AE AL RJR .

1 =
1.1 fiJRIEE

o {i¥E AC1. AC2 I BAT |14 4k B PR AT BB .

o LIRS L 7S 2R A IR FE AR A R AT RE SR I AR AR E .

s W% COMM. CLAMP 1 BOOT HiZ5 8 /R Al fe SE il e i & .

* PGND W b fyisd FLEIEX T ORFFIE M 1G5 e B VR IE 3 (3t e 2 0 22

o WK S B H AR AR T E AE SR RECT A OUT 51L&

« ILIM F1 FOD HiBH %82 B M5 S 4R, DR 25 o KR ik /N X 28 B8 42 #1) PGND (134 #

=G RIS WA 23 0t e A AR BIURK 3 RIS SRS H UL mV ST e | SRR Y . X B A 45 R
M EE AR AR 2. AC1. AC2. BOOT1. BOOT2. COMM1 1 COMM2 /2 Hi i Hi T (1) = B A i, X
S A 28 18 5 AR (1 A T R TR . Il LR AR IR A L R A — N A X, DASEELA A i bR
Mo BEAL , MR EMASTIE SRRk, PCB MERF —MEZ (B ) |, i 2@t i fL B S8
BETE SRR SR (S TINRG RS |, BN EESET RN LER ; S T/ME5 0, B mEsE
=AM fLER ) .

X 1A PRIETS RN A, BRSPS BVAUE IR

- AC1=AC2=1.2A

- OUT=1A

- RECT = 100mA (RMS)

- COMMXx = 300mA

- CLAMPx = 500mA

- A HARESUE A T LAY 10mA SR

XF RHL dab2e , IR £ R B a5 3t DL Dty
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11.2 5 /Bl

YT RHL S5, SR £ % 132 25 3t AR Bk

& 11-1. BQ51013C i 5 HH &
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12 BRAFFN SRS HF

121 B30 FF

1211 B=07 0 2 H

Tl KA 558 =75 77 S BUIR S5 R G AN RER R 27 il BUIR 55 BRORIE @ FH A SR BT, ASRER
7 i BUIR 55 BB S AR AT T1 7 i R 55— R s BA T .

12.1.2 FFR%ZH
A DAFE T A R ) web SO 38 21 F T A6 (FOD) A TR .
12.2 BSOS T B S

SO EOFRE A , T SR ti.com LRSI S OCIER . st A AT BVR] AR i A IS
o HREMMEMELE | AR OB SO a5 BT I k.

12.3 THRHEWE

TIE2E™ gt TRMPEESE TR, T HEMNEZERERE. SdBIER@SEMETHEE. B8R
WA R B B ARy, RIS T a3 B .

BRI AN AR S DTk s AR SRt . IXEEN I AL T HARMTE | FEEA— @ < T WA 15210
T B 23K

12.4 Ets

TI E2E™ is a trademark of Texas Instruments.

A b3 H % B BT & I =

12.5 BT S

F LA (ESD) SR IRIX AR L . B (0SS (T1) B G IE 24 1 TS0 H M AL FE T A B BB o SRy T ) A 3
A RIZHALT | ] B SRR BB .

m ESD M#HR/NE SEHUNAIMERERF &, REBA R, R AR BT A T2 5 2 BN | K2RV IER M 2
A5 BRI B 2 3 B RS R AR BRI AN AR A

12.6 RiE%

Tl REX RAVE RS IR T ARE. 8 ZREIE A E X .

13 &7 i Rid %

T - LA RS 1 TR T A 55 24 B A 1 TR AR

Changes from Revision * (October 2024) to Revision A (May 2025) Page
o CBEEANBEHE L T WPC V2.0 BEEN WPC V.31 ettt 1
LI - SRR 1
o MHBRT “HEFNE” FHIZNZS VRECT BT 1-3 oot n e n e e 8
o R T I R L B 2R ettt ettt 11
o BT “Qi LEHFERRELNEEA BQ51013C HLFAEHITEFEE” 77 e 16
o B T B I B ] A B S BB T 7 0 oottt 16
B I T RILIM T I B0 oottt ettt ettt 18
o R T AR R BB A7 A R R 0T T 0 ettt 26
o HH T “AEFH BQSBI0TBC VE TR T 7 20 oottt ettt ettt et 28
T T IR RX R Bl 0 e e 30
I T A e 2 1 TS TP ORI 31
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o A “400mA BB T HMLEL T A EE R HE 7 0 800mA FEHKUN 400MA....ce e 34
o O CURTTEESR” A 800MA TELT A00MA . ..ot e et et et et e et e et e e et e e e eaaeaeeans 34
I R 21 i | OO OOTOPPSR 34
O N £ 1 R | OSSR R R UURRSURRR 34

14 HLIR. HEMTTEGE R

PUR U A S AU B AR T IS S . XS5 B H i 2 AR T I ol e . Bim Ay 225, AR AT E A
HASH BESCRBEATIBAT o A7 R MEE R (0 SE AR RRCAS 5 20 Bl 7 TR AT
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
BQ51013CRHLR Active Production VQFN (RHL) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 BQ51013C
BQ51013CRHLR.A Active Production VQFN (RHL) | 20 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 BQ51013C

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF BQ51013C :
o Automotive : BQ51013C-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-May-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ51013CRHLR VQFN RHL 20 3000 330.0 12.4 3.71 | 471 1.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ51013CRHLR VQFN RHL 20 3000 367.0 367.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
RHL 20 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3.5 x 4.5 mm, 0.5 mm pitch

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4205346/L
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PACKAGE OUTLINE

RHLOO20A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

36 A
4 7
PIN 1 INDEX AREA 7
4.6
4.4
}
1 MAX T
[ I S e T Y N e R BN i SEATING PLANE
le— 2.05£0.1 —=] S[oog
= 2X
i SYMM i l=— 20X 82
. > . : »1 (0.2) TYP
| | |
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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SOLDER MASK DETAILS 4219071 /A 05/2017

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments
literature number SLUA271 (www.ti.com/lit/slua271).

5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

6. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to theri

locations shown on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)
7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations..
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