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Reus PR FM A~ DB 14.0 °C/W
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Wis BRI DI~ DRI/ T A— 5 13.9 °CIW
ReJc(pot) BN — A (JETH ) ~DEEHT 3.3 °CIW
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7.5 B
H Rt COMEREFIH, —40°C ~ 125°C (FFIZiiik D72 FRY)
INGA—Z T AN B/ME BEEE  HAE| BEir
VUVLO K ERAENERS 11 VRecT: oV — 3V 2.5 2.7 2.8 \
VHys-uvLo UVLO DERT U R VgecT: 3V — 2V 0.25 Vv
VReCT-OVP AT EFEAL v 2V Vgect: 5V — 16V 14.5 15 15.5 \Y;
Vhys-ovp OVP OeATYT A VgecT: 16V — 5V 0.15 Vv
VRECT-Th4 B Veger AL v aLk 4 %%A)D > 0.4 x liax (ILoap 325 £ 5.1 \Y;
e DIREIERE . VRecT.opm-DPM T louT
V | 3 3.1 3.2 \
RECT-DPM IR
s e VrecT-Rev = Vout - VRecT,
VRECT-REV H D RE DB i BB E AR _ 7 8 9 \%
Vour = 10V
B LR ER
ILOAD =0mA.0°C < TJ <85°C 8 10 mA
N T 7 Ty (|
IRECT RECT b7 7747 Fo 7 Erlk B H lLoap = 300mA, 5 3l ma
0°C<T,<85C
TAYVLAEIRDESR) (RZ L 73A1) OEEOH
| V =5V,.0°C=<T;<85°C 20 35 A
ouT 105 B L AR out . H
Ium 4%
o B b G (s R 200Q — 50Ql FF A
ILIM % HUIRHT (Ryv) Ol Xl (o2 — ”‘lM out
RiLim- & ~ 120 Q
ILIM-SHORT | Ly 7, 20 s 9, Ioyr > 100mA 26 ERAE ALE T Yy hEivE
ILIM > a—bt05 oyt E2hETOT 7V T I
tbaL- 1 ms
DGL-Short i
ILim-sHORT,OK 13 lout BSZDELD REWEE . -
IILIM_SHORT,OK 12 ILIM S a—F :"//\n\/*“ﬁffﬁ’;jﬂlbi@_o ILOAD- OmA 200mA 116 145 165 mA
:I;IZ;SHORT,OK ILIM—SHORT,OK L /N —HDEATYT A ILOAD: OmA — 200mA 30 mA
= N ILIM MEAELIZE X1 1ms [Tfitha
| i 2450| mA
ouTt Fe R BERHIR, CL SIUBEA oo m
H7
y - ILoap = 1000mA 4.92 5.00 so4|
~ 114 - A=
OUT-REG s = ILoan = 10mA 4.94 5.01 5.06
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7.5 BRI (Fe)
B B4R COBMERE#PE . —40°C ~ 125°C (IR RY)
IRIA—H T ANEA: /IME BYEE  BAfH| HAL
K k=T RORbOwIT w7 I s N s | an
lout = 1A
Iimax = Kimax / RiLimy ZZ7C Iwax
Kimax NRENVEBROER T 0T T 775K R RAFEEEFR T, 262 AQ
lout = 1A
lout BREHIR T s 730 i 1500| mA
lout > 300mA lout + 50 mA
lcomm WPC @5 DB R
louT < 300mA 320 380 440 mA
thoLp B OW(E EFHIPROR—I/VR A7 KEfHE] 1 s
TS / CTRL 8k
V1S Bias P TS /AT ATIE (Vrs (3 TS/CTRL e ;-LS:iB’i;‘so <tT1s?COTL;T éiﬁ/ﬁ%"fﬁgiﬁff 2 2.2 2.4 \%
DFEE. Vrs.gias [EPHR/AT ZEE) V)
Vcowp ASE AP V1s.gias: 50% — 60% 56.5 58.7 60.8| %VTsBias
VcoLp-Hyst SEH TFMOERT YA V1s-Bias: 60% — 50% 2 %V1s-Bias
Vot S T AL LR Vrs-Bias: 20% — 15% 18.5 19.6 20.7 | %V1s.Bias
VHOT-Hyst b ESYERFUL A V1s-Bias: 15% — 20% 3 %V1s-Bias
VCTRL-High high ;> CTRL B> DT 0.2 5 Vv
VCTRL-Low low B CTRL B> DFEE 0.05 mV
trs/ICTRL-Meas L?i%s;ﬂjf? A (Vrs-gias 2P CHAT) BAE A BN R 24 ms
tTs-Deglitch FTRTD TS AL SL—ZDF 7Y o FHH] 10 ms
Rrs [\l:'l;()/j;j‘;h—7 HAOT VT 7B, V1g.Bias 18 20 29 KQ
PRE
Tu-sD Y=< Ry MY ARE 155 °C
ToHys P—< XYY EAT YA 20 °C
CHG nHi vy~ L
VoL F—7F R4 CHG £~ Isink = 5MA 500 mv
lorr M CHG V— 2 it V oG = 20V 1 pA
wfEe
Rps(on) COMM1, COMM2 VRecT = 2.6V 1.5 Q
lorr COMMx B> DI — 2 & Veommt = 20V, Veomme = 20V 1 pA
VA =4
Rps(on) CLAMP1, CLAMP2 0.8 Q
TETEER
VAD-Pres Vap 325 LA AL v e LR EE Vap OV — 5V 35 36 38 v
VAD-PresH Vap EATUT R Vap 5V — 0V 400 mV
IaD ANV —2&EFi Vgeet = 0V, Vap = 5V 60 pA
THTH BT RPRER T Vour > Vap. EN-
Rap OUT D¥i4? AD-EN 735 OUT ~DF LT |Vap = 0V, Vour = 5V 200 350 Q
V7L
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7.5 BRI (FiX)
H BT COBEREPE, —40°C ~ 125°C (FHZFRik D72\ RY)
RIA—H TANGAE F/AME BREE &AE| BEA
THETHE—RBH N eYE D Vap & Vaper o o
V AD-Di = <T,< .
AD-Diff RO 22 Vap =5V, 0°C<T;<85°C 3 4.5 5 Y
AR
R GRas N PR —RIZAS loyT.
louT.sR SHYNC_(}EEE R > lout ILoap 200mA — OmA 80 100 135 mA
louT-SRH IOUT,SR DEART YA (%é WE@%“%%;&J) ILoap OMA — 200mA 30 mA
BT —RFOHEDONAAY AR XA |IacvrecT = 250mA LD
VHs-plopE F—ROBT T, = 25°C 0.7 v
EN1 B3X TN EN2
VL EN1 ZOYN2 AJj Low ALwia/LR 04 \%
Vi EN1 XOYN2 AJj High ALy va/uR 1.3 Vv
Reb EN1 & EN2 O L2744 200 kQ
ADC (WPC BREDHIEMELEREK)
IOUT B2 |AmEIc I 2Bt ADKEE IOUT = 750mA - 1000mA -1.5% 0% 0.9%
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8.3.5 End Power Transfer (B/IGZE#T) /Y0 | (WPC N 5" 0x02)

WPC %, LY — NI T U A bOEREZ 4 T 45720 @ End Power Transfer (EPT) /37> hERETILD FF
B7pa~ > REFFRILET, & 8-3 14, v1.3 MESSAGE ¥|EZ Ukt ST 5T —% 74— NEEHEELET, &5
L. BQ51013C N [AIZED Ay — V%85 T 572D AT 5 EITH G L TOET,

& 8-3. End Power Transfer /37w k

Ar—o & Zft
A 0x00 AD > Vap pres. £721% <EN1T EN2> = <10>, %7-(% TS/CTRL >
VeTRL-Highs 721X TS > Veorp
FEMNTE T LELE 0x01 <EN1 EN2> = <11>
PRIl 0x02 T, > 150°C 724 Ry < 100Q
AR 0x03 TS < Vhor. £721% TSICTRL < VeTRL-Low
PSR 0x04 VRect #—7 Y MBUGRLEH A
W 0x05 PSS
AT YR 0x06 KRIEE
TR 0x07 (=
JRETRL 0x08 RS

83.6 X7T— XM

BQ51013C (21, AT —&AH S CHG 8 1 ©HVFET., ZOH A, k& 20V DA —7> FL A NMOS F /31 %
T7, CHG B izEEmisniA—7"> RLAY FET i3, RO R E N2 D72 NZA 2720 ET, VRECT-REG A°
WA — 7y MR R LW &1L, BIRO H NIEA DR ERE A,

8.3.7 WPC B4zt

WPC {5 TliX., [\ A% v o X550 | EMEIENAD M AME S E T, ZOZERMEAM Tl L—N A LICH)
IR RE ANV OBELERORIEER NI TONET, 20O HFRKIL, 2 >OREEESINTZAZ 74 (Z
T TX 241 RX 2AV) O IR RBMEICED ATRRIZZR0E T, ZOXA T OERIT, Bt H ) TRbiss %
B2 A2 812k o T, £7213 AC1/AC2 Xy "R Tar FoH a0z 522> THEBETEET, M 8-4 1, #K
P2 T 5 HEE R L ET,

CRES1

AC1
VRECT

Rwmop
§C0|L

CRESZ
I AC2 GND

K 8-4. EHMHZH
8-5 (T, FFEAEMARNE LT L IEERLET,

L
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Cres1
: AC1

Cwmobp
Cres2 T

I ﬁ AC2 GND

B 8-5. HEMER

TX ANV OBEEITEROIRBOEIIE, N AIv DT a—F Lo THRIETEET, TX ([Z&o TBHIS A
KOG % X 8-6 IT/RLET,

VRECT

gCOIL

) \] /

oltage
Rectification Current System
itioni Load
Conditioning
J
Controller
BQ500212A
0 1 0 1 0

X 8-6. TX AA ILDEE/EH

WPC 7abuid, 8 M= a—F 7 FREFEHL T, 7—% Evbg TX a/ VO ELE/ERICEFHLET, &
T —4% By NL, 0.5ms (toLk) 7ol 2kHz OA&FH THESIL £, moa—RSiz 1 iI3ey M HIC 2 BloOER
FIFEIL, =a—Fsiz 013 1 MOBEBEZ S| XRILET, ZERHT 3 —F 7 OFIOWTIE, ¥ 8-7

BRI TLTZENY,

| oNE | zERO | ONE | ZERO | ONE | ONE | ZERO | ZERO |
8-7. ZHMMEIa—KRAKX WPCAKRY1—A1: EHBEH, N—PM A —T 114 RERH)
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EYME LSB HIEESHL, A7y FOFHRSIT 11 E‘yI\ODéFiﬁJ,ﬂ;ﬁ“/UTw%iVﬁﬁﬁﬁéﬂiﬁ“o ZHUZIE 1 DDA —
ey nlOT—% RSAL NUT 4 BEvh BERN 1 DOARN T BEVIREENET, AX—F EYyNIFEIZ0 T, Y
T4 EYMIFETT, Ay 7 By NIFEIZ 1 TY, X 8-8 (2, FERBIL VT VB DA RLET,

CStart | b | br | by | by | obe | obs | obe | by
8-8. IERAA VU FILHER (WPC RV 2 —A 1 (EEBEH, N— M1 A F—T 1/ RAERH)
B Ao NERIE . [ 8-9 1R LIRS T

Preamble Header Message Checksum

X 8-9. /87y e (WPC R a—A1: EEHBEH, X—M A VI—T A RER)

X 7-17 13, BERSNTZE TSI h (o F 0x04) R (ETHL U —_OE O ERLTNET,
8.3.8 BISZ

BQ51013C 7 /XA A(Zi%, B> COMM1 & COMM2 |Z#5f5iSi7z 2 DD R — D A(E FET 2ME#HishnEd,

_nfom FET 13, “WRMAMEREETRTH7-0IFHIL, BQ51013C =7 — il B L UG R & T A3y

IARETEDIHICUET, X 8-10 L. COMMXx & Z i & i 28§l J;%ﬁﬁﬁ“éﬁif%fbﬂxi@“ % COMMx t°

mzjt 240 OBEEIIANIECEXET, L= 5 T, 12Q ~ 24Q © COMMx #EHL M E 24413, COMM1 v

& COMM2 v o 2 5Ic 8z 32 L E N HY E T, BQ51013C T /3A AT, 12Q HKiiti > COMMXx ?&#%#T FLE
HFh,

RECTIFIER

24Q 24Q

COMM1 COMM2

COMM_DRIVE D I E I E

AR 1NY A1 01Y

K 8-10. EMAWEH

BQ51013C i, #KPiPEAMATITMZ T, K 8-11 IR TIDNCHFEMHAMETS ATHETT, 204, COMMT b
AC1 ~,  COMM2 75 AC2 ~a 7 U3 S E T, COMMX A1y F T THDHEE AC1 & AC2 Dz
22nF 0)3/7/%75:9% THYICHERE S E T, ACT1 & AC2 OfiliCay T Y&k 5L  afnb Rz —2
AMFRHEES L, —IRMNZEBROZE(LE L T I ET,
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AC1 AC2
X X
47 nF —— —— 47 nF
commi1 [ D4 comm2

COMM_DRIVE D I E I E

AR 1NY A1 01Y

K 8-11. BEMANEH

8.3.9 EHEEHIR

Qi WET v /WL, BB ar TR LI, Ny AF Yo X AN Lo THENLSIVE T, ZDOXAT DRI

RX A& TX aA NV OBREE A Z 7 2BRERIALET, BANIC, BEar T o Fidiliissod /47 %

B2 58T RX aA /T IEA R 2NBINEIL, TX AL OEFLE m@&ﬁﬂb STHSIVET (IRIEAM), 208

i L7 fE R B 3L T AL ZDDOAMIBIEILG: (ARER/AR) IXFRIC 7 2 F v 2ol b iﬁ@iﬁ" ﬁ

[EF v XA AR ZFF 2B 5121, O ARBIER G2 RX AV 0T 2083 H0E3, M E OBRE

5LZFUJ§/E/%/@;} L X a2l —XOERAIRZBINRHE T TINEERBLET, L X 2L — 2R EFH BE«V(%
272Dk AWM OBEBR ST AT ANO Ny TV 7 — RSN ET,

ZOYE Ny TVRET AR AT EIE :HW%A (BT HTH T—F) PBLETHLILITEREL TSV, L¥Fal
— S DF /uuﬂ?'JBE%%ﬁzé WEBLRNFAELISE . RX O 71355V "ﬂﬁﬂﬁ}ibf%i‘éﬂi@—

T SASERES HITREEEE 11T 2 SO EFRHIRE—R23HY, 25T £ 8-4 IS TWVET,
* 8-4. B SELE(EHIR

lour TS EHROHIFR
300mA At & E 400mA
300mA i lout + 50mMmA

BAIDOFE—R%E X 7-15 \ZRLET, 202757 Tl 200mA @ DC EifiL~/L T 300mA O H AT SV 23 E B

ICEASNTWET, LIZ235 7T, 400mA O E il B&b‘ﬁ)‘j Z720ET, VReeT D7 IVAIL, HE Ty R AXURRFE
ELTNDZEERLET, HOAR VAR AETDHE L2 —H T UL AE—ED 400mA ([ZHIBRL | 815 % HEFF
LE3, Vout 2% GND Tide< 4.5V IR T AZLICHEEL TSN, AEBIEFEN 4.5V (TR ESNT-FRET AN
AATIE. BAHBIEY R — 2T AL FARLADANYTINCA 70— R AL TCINAERTXET,

2FBDOEF—R% X 7-16 ITRLET, ZDOFF77TliL, 400mA @ DC EFilL- LT 200mA O H 717 VAR ERIRIZ
BASNTOET, LERST, MvF 7 ERE—R (Iour + 50mA) AENCR0 £, Z0E—KTiE, BQ51013C
77T a7 e TERERIEL, L X 2L —ZOEFHIBEEZZOREME LY 50mA EIZERELET, WD/\/T/I\ A
VMRSV ARTE AT HE . ) ETIE 450mA [CHFESIVET, lBE /Ty b AU T 358 AR
OHEMBNFF RS ET, L X 2L —FWEFHIFRIRIEICHD M, Vout 13 4.5V IZIK FL, BIRHIRINAE T E& 1T 5V
IR T TAZEITEBLTIEEN,
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8.3.10 [FHIE 7

BQ51013C %, Wz D AC /5 DC ~DFE S A A FIREIC T D/ A4 A CBRE) AR e 2 2t U £ 3, Eiites
. RIS SR NN D L X CH A A — R DRy 77— I B g U CHERE T2 X0 ICE ka2, X C NMOS H 7
VoY RIANTHER ST ET, WPC VAT AOFAEEIREIZI, [RGB IR T ET A, ZOENE
RAF T, DC B s 1T A4 — R E G ER IS L > TSN E T, Vreer 7Y Vyvio 2B 5E, ARTETRN
IgaT-sR ZHEX DETHIFINE—RBHEN/VET, Igatsr 2 DL, ARTEIRNBEAT YA L~UL (Igat.srH) & T
A FE TR IA IR TR, KRR FEANIRVET,

8.3.11 BEE MBI XY FT—2 (TS)

BQ51013C (ZidL A AN w7 72 AR FE iR A RE S FE R S U T 7, IR AR AR IId, iR s L ORI R
R 2 DDLVF AN w7 ALy aVRRBDET, L — G OLRRENERM AR T 272012 SNIRE
P OMHEHIRLET, 2OV X, =K 2—F =3l d e O HH K H AR 3556 12K T9 (NTC #ht
%, — Y — PR S BRI CHEAR T D S AT R b ATV ML E IS BLE L E ),

8-12 TIE. SN Vot BLU VeoLp Ab v a/l RCHED NTC A Tx £,

VTSB VTSB
20 kQ R, 20 kQ R,
TS/CTRL TS/CTRL
[] Py []
L L
R1 R1
§ Rs p—
G G
NTC NTC
®

X 8-12. BIRL > —NEBEORELEEED/=HD NTC BIgA T 3>
PL Ry & Ry 13, MERREAL I a/V R CHEN A LI THELNET, 2 SORXERITRLET,

R, (RNTC con R )
R+ (R

NTC ‘TCOLD +R, )

R, (RNTC‘TCOLD +Rl)

Ry+ (RNTC‘TCOLD + RI)

R, (RNTC‘THOT +R1)
R+ (R

%V,

COLD — *x100

+R2

NTC ‘THOT + Rl )

R, (RNTC‘THOT + RI)
Ry+ (RNTC‘THOT +R,

%V,

HOT = x100

+R2

(2)
ZZT
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

GBL%COLD_%OT,‘

Ryre ‘TCOLD =R,
Bl -7
Ryrelror =Ro¢ o
ZZ T,

* Tcowp & ThoT IXLBEI R E AL s aL R (’7/1/[:“‘:/) T,
. Ro ILAFHEH T
* BIXNTC EHLOBELREL T,

R2 1% 20kQ CTHEETT, KRIZ, YVa—TarOplzErLET,
« R1=423kQ
« R3=66.8kQ

BIRL I AT A=HIRDEFBNTT,

° %VHOT =19.6%
° %VCOLD =58.7%
* Tcop =-10°C

° THOT =100°C

- PB=3380

« Rp=10kQ

Vrsg OEIG LR OBIRE 7757 % [ 8-13 [TRLET,

%NTSE vs. TEMP
60 T

“tsh Percent (%)
w [ B £ h ]
O m ] m ] m

=)
mm

20+

20 0 20 40 60 a0 100
Temperature (c)

B 8-13. Ro = 10kQ. B = 3380 M NTC &R DEHI

®)

TS IREEAIE T D720 SN JEA IR 72 AT 2 S K% X 8-14 |TRLET, WES TS_READ 551, TS A7
A (V1s-Bias) & 24ms OANCLET, ZOHMH, TS 2o /U —2 R FATOI (trs 7 7 VT 2 ),
HEIZFESWCHEYIRT 7y a NFEITENFE T, 20 24ms 238w 5&. TS_READ {5238 Low 12720, TS/CTRL
EUIMNA A —H U RITIRDET, IRD 35 VR (e~ MR F721% 235 VR (e Ny M) oI,
TS EEDERSI, Vorrim LHEBSIET . TS FBIED Verrim KO REWEE . ZMAT A 25 TSICTRL B

ZERENL T, CTRL = 1" 2RI ET,
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—> 24ms |je—
TS _READ al 240 ms '

Tracks comm packet

rate, typically 240 ms

when standard error
packets are sent.
TS pinis Hi-Z - it's

10 ms deglitch on all TS monitored to see

comps whether some other
device is driving the TS
pin.

K 8-14. TS RIBEIEDI M = VI H

83.12TS/CTRL E>D 3 XF7— M RS1/\DHEREE

TS/ICTRLEE, 1 2D 3 AT —hk RIAN AL F—T 2 AXT 3 DOEREZIRMLET,
« NTC iREAE

o BB

« End Power Transfer (& /1{=i%#4& 7)) 0x00 (EPT /~H)

3 AT —b FIA/NF, X 8-15 DAl E 2 5D GPIO iz L THRIETETEY, M3 & M4 BL UM OIS
ST ER AT,

BAT
BQ51013C TERM
Q ‘ * GPIO
TS/CTRL System
Controller
‘ FAULT
® GPIO

B 8-15. TSICTRLA 3 X7 —bF KSA4N

TERM 554 FAULT /5443 2 5® GPIO 2L TIRELENDZEITIEBE L TIEEW, £ 8-5 oo EHEFR XK
DIV ET,

% 8-5. HE(ER
H&E 7k F (f&2R)
1 0 A AE—F AR TR
0 0 End Power Transfer (% /15155 T') 0x00
1 1 End Power Transfer (& /1{z %44 7)) 0x03
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T 7 AV EIL TERM / FAULT = 1/0 TF, ZORBETIX, TS-CTRL R I A A E—F & (high-z) £729,
NTC #EEDSEMEL il EMEN Al HEIC/20F 9, TERM/FAULT = 1/1 D4, TS-CTRL B> 1X GND (27 VA 7 &
. RX 13 vy & &, End Power Transfer Over Temperature ({E#iRICLAEIMBERE T) 2 TX IZHES
EF, TERM/FAULT = 0/0 O34 TS-CTRL B ATy 7 VIZEEHES AL, RX 13 vy 7 7 S4u, End Power
Transfer Unknown (FE /{=i&#& T AB) 28 TX IZEESET,

8.3.13 AHRE

BQ51013C (Zix—~/b ¥y M U UARERRE PSS T ET, X AIREN Tygp ITETDHE, TNLLEDOE
HEZB 72012 LDO 234 712720 E4, Z0H 4. BQ51013C (XN EL I (0x02) @ EPT Ayt — 2K E L £,
D Typys R0 Tysp BLFIC FA3%E, BfEAAkE CEET,

8.3.14 WPC v1.3 £Hl — SR EE
BN XDIRE EREHIRT D HEDO—oLLT, mixx ~/§775V|’/§7~7::4’Z ROBIHRKEZERTESL)

2572012, BQ51013C 132 3B A2 BN A0 ZTHMELET, ZEEB/L. EHL— RO b ELN
LENE FOWMNEN AR T DERICKRDNDET] (Z &n%/vkiUﬁﬁiJiﬂz%}&:/T/%T@ s g BV
— DY — VR TOBIHALK, BB TOBNEKR) OAFHTRVET, Zhid, BQ51013C ABEEMOREE CZEE

IEBENT o AI AR ETHILEEHRLET,

WPC FEREAZ HUS9HI21E, 7 AR GET SAA (DUT) 23, iS5 EB DX T L —a SN 7 7LV ANT U Ay H
TT ARSI, Ly —NFTIRD IO RZAZTE N FETDMERDVET,

0 > (TX PWR)rer— (RX PWR out)pyt > —375 mW (4)

ZD 375mW /SAT ALY AT AOFE HIE M S HER SN E 9,
WPC Foo A3 L V7 7LV A L — " EfE L V7 7L U AR B B i CEAMEINET AN E T,
8.4 TNA ADEET— R

BQ51013C DEMEE—RIZOWTIT B7iar 8.3 IRl TV ET, BQ51013C ([ZITEEDMEREE—R 23DV %

?‘ EHE S, L—3 (BQ51013C IEIE&) ERT A I DRI DI DB INRELIBEDOZEERLET, Ehinkd

CTXERX BEL. TX B RXAZE N DBHFG SV TOD RO ZE T, RX 28 TX b Es Sz bx, TX b
ﬂ?zﬁﬂi@%éﬂh&é‘ FE RX DEIMREDR T 2 BRI L&, BIMREDORK T 0 AELET,
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97 TV T —a  ERE

PTFOT7T IV r—a E BRI, TR AL AN A ORI CE ENAL DO TIEL, T R A2
AV VA INEE D EMENES s 2 ME B RFEV =L A, 8% @ H L _xﬁ”é;@ WDOBEEMEICHSWTIE, B

FRROBAETHWTL T2 Lo T, Sz, BFARITE F ORI RIEEREEL T AN 528 T, &
AT LOFRREAMER T oM ENDHVET,

9.1 77U — 3 gl

BQ51013C &, H— DT NARZERITHA SN BRE L —TT, ZOT NAAX, EfE L —D
WPC v1.3 fIARIZHERL TWET, WPC v1.3 LD N AIw X LA B EDLE, Ik K BW OB E2HHETxFE
T VAT ADFFHIFHATEDY — IV OnHE T, ZhbH0Y —/Li, www.ti.com/product DL ~_—CHi
R EATEET,

9.2 REXMIET V-3

9.2.1 BQ51013C #EHREFEL > —NEEBRE L TEH

DT TV —a Tl BQ51013C % Qi L AT LR EL CEIREL TFE 12720 O DUV CHBA
Li‘é‘o

AD-EN | System |
Load
AD I| [
= Ccomms OUTL 1 | I
COMM1 I C. I I
D4
BOOT1 =R
(o Ceoorti RECT[ v I I
— AC1 R, $
Cs 1 | |
con|t .| Bastosc |1 |
TS/ICTRLL}—¢ |
AC2 NTC | |
BOOT2 HOST I
Cgoor2 = I
COMM: comm2 CHG } i Tri-State I
CLAMP2 EN1 Bi-State
CcLamp2 EN2 | Bi-Stat I
CLAMP1 I-State |
Coaver M FOD  PGND | |

Ri <
RFom:

B 91. AT AATNHADERERL > —NELUVERE L TERAZNS BQ51013C

9.2.1.1 BREEH

ZOT TV —rariE, 100mA Kiilinn 1A EFCOSEIFRAMAFFOVATLHTT, Q BENT L AIvZ Thil
EENTOINETDRENDVET, SMEOBE I TLEHVE Ay 77T 47 10E 2R TI2IE LED FRPMBET
R 777°U’7—°/a‘/ﬁ@%ﬂ‘/ﬂ‘f—*‘/]\%*ﬁﬁbiﬁ‘o
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9.2.1.2 FEMA/SRRETFIE
9.2.1.2.1 BQ51013C ZHFHRERE L TERFT B35S : (K 9-1 Z5B),

4 9-4 1X, Af (7 X 7 H) R—MTEEZE LS BQ51013C #EREL THEH 53 A7 LD EIFE KT,

B 9-1 {TRT VAT LEFRE SR FICELE, LY —o8 I WEFRE XY RO AWK > TAERSH IR 55 E
FEASIL, ZORER, Ly — N aOUIZEENHESNET, NEEHIERSRIIZOEEEZT7 V¥ a7 4 C3 b
% RECT B L ET,

BQ51013C i, COMM FET A /A7 #8042 5ZET COMM Bz L, Coomm DAV IA 75 GIVEZ 5L
TTIA=VICRHLTHIZH#RL, BIELET, FBREDB R T2, MUV AIvXOEBFRITA > OEFIZRVET,
BQ51013C (% RECT B> O EEAHEL . EBEDOEILEE BHDOEIE VRecT.REG PELFTH L, =7 — Rrvhs —k
ANZEDIRLET,

BAMFE I, VrRect.reg ALy VLR T 5ET LDO (347 ICRFF S ET, ﬂﬁﬁﬂauﬁﬂw—y 3. HEEN
VouTreg WCHEFRFEAL, VAT AMZE PG SNLIICLET, — 7, BQ51013C 1Z AN ELEEEH LFLT. 250ms
Tz g— /\/7/%%‘5 WRNCEF LT £9, KREA— "= a— MR RELSGE, JVE Hﬂ%F’aﬁT“%ﬁf’Eﬂf%‘/H:
PR T B72D12, —RPIA~DT =R 30 271% 32ms ZEIZAE—R T v 7 LET,

9.2.1.2.2 B3HE L OEFIDFHET > 7>V DER

X 9-1 |RTEDT, 2T o4 C1 (EF) & C2 (WH) 1T, ZIEaA el T a7 VIR AR L E3, Zhb
2 SOz T UYL WPC vAL.3 AEERICHE S Tl E22 A X T DM ERHVET, K 9-2 13, 7 27 /L IR R O AT
F AR TWET,

Ci (C)
||
|

Ls’ = G (Cy)

9-2. LY =N A )\ EBA - EHLiRER

WPC v1.3 fEAR DAY 22— 4 1 RSN TOD B ZAEREBG T T, Y AXEEDFEMICH S Th0Ed,
Kol L —"OEHE, X 9-3 [TRTIDIHEET AL T4V AF X 2L TAU & 72 ZMEEATOLED B
Di‘a—o
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A Magnetic
Interface Attractor
Surface (example) Secondary Coil Shielding (optional)
Mobile
Device
[ \ ]
N [N\ ] [ ]

Spacer 1 dz

Primary Shielding

B 9-3. WPC VI3 REAMIN TAM 74O RF ¥ A5 VAMELS B (VAVYVABAGES RTAD
BB, KUa—A1 D5 )EHEBEBH. N—MAVI—T L RAEE. N—P311)

— WM — /A RiE, TDK RSB D7 =5 A 4 PC44 (50mm x 50mm x 1mm) ZfEHLET, Fvv 7 dy 1%
3.4mm T, ZIEIAT, BV AT MCEIESNDIRRET (BIAIE, VAT A CTERSNA G AT I /N —E3y
TIHEOHVENHDET), ZoFRE EICEBELET, 1F 77 AF, 1V RMS, E#%# 100kHz THIELET, =
OREMET L' &M XN ET, K 9-3 IR TT AN 747 AF ¥ 2 HETICRICAIEZ IR LET, ZORIEMET Ls
FITHBRZER A I ZREMHTNET, Far T o HERO LS 5 ITFHETEET,

-1
C1 = {(fs ><2TC)2 X LS:|
-1
1
Cz = [(fD XZTC)Z X LS —C—]

1 (5)
ZIT,
+ fs 1% 100kHz+5/-10% T,
« fpIX IMHz£10% T,
Co AT DRI, 7 Cy ZIRINTDULENHVET,
SEAREUT 77 KO REATUE25 T, X6 Il TRESIETS
_ 27 fD ‘Lg
R (6)

ZIT.
o RiILy—aAfLo DC T,
FOMDOT X TOEHIT LR TEBESNTOET,

ZOT IV r—ary Tk, BIRENTZaANDAF XA Ls 1X 11uH, Ls' 1% 16uH, DC #£Htix 191mQ <3, L 5
954, C1 13 158.3nF (#iPHIE 144nF ~ 175nF) (2720 £, 3 DDA 7 & HNTHER § D /e ) =
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~€/a‘/&bf\ ﬁ%méntzyf“/%@ 68nF\ A7nF, 39nF TE
(?EtTJ:#T%i? C1 BXOCy :J/T/'H‘@W/J\/E*ﬁﬁ
ZfiE L, 500 Z 2 HENFHIET,

7% 9-1 1TSS RX a2/ vo—&E T,

9.2.1.2.3 #ERX 1 /b

it 154nF &7e0 | LT HHEPANICARVES, [FT
2720 FET, ZhE, 2.2nF BEOY 100pF o= 7 T HIZ
1% 25V THLHMENHVET, fmEHRE (L6 D Q)

Fo-1. HERRX A

Bt BaES ~HE Ls H ) A 77V r—var
JVREL I ha= g A 760308103215 48mm x 32mm 14.3uH 50mA~1000mA — kA7 BV IR
XFMRS XFMCC483201-143| 48mm x 32mm 14.3uH 50mA~1000mA 72 BV AR
TDK WR483265-15F5-G | 48mm x 32mm 13.3uH 50mA~1000mA — A7 BV EIR
TDK WR222230-26M8-G 22mm 77K 27pH 50mA~500mA — kA7 5V IR

9.2.1.2.4 COMM, CLAMP, HJLTFBOOT J>7>Y

(FEAEDT TV —a Tk, COMM, CLAMP, 35X 0 BOOT O &fEiX, BQ51013CEVM-764 |
ShET,

BOOT =7 %, WEk#&fiias FET 2 UNA /A7 TEHINNCT DI HINET, Znboar 7 o3id
AC1 75 BOOT1 £T, BLU AC2 75 BOOT2 ETHEfESAL, HAK 25 V DIEM S E T, 25V EH# D 10nF =
T U REIRSNET,

CLAMP =5 U Hd, iEBENDIRHE T D20 DIT T Tt R BT A0S ET, 2nbnay 54
IX AC1 75 CLAMP1 £T, BLU AC2 75 CLAMP2 ECHiESHL, HfK 25 V OEMK B ME T, 25V EK D
0.47uF 2> T RIS E T,

COMM 2 F % iE. RX 205 TX ~D@EER G572
CLAMP =7 o3I L/ 0L T A rTREE DSV £7,
— g NI BT HIBE DB EEMET AMNE RIS T 47nF o= F o
AT U RREVNEE | aAVITRZEDKELZD, TX
DBE . TER 25V D 22nF a5 U R IRSVET,

9.2.1.2.5 BB E > FL X CHG

Zokrva Tk, BQ51013C OireZili# 428> (AD, AD_EN, EN1, EN2, 331" TS/CTRL) (ZDWTRiHIL
£

OV a—a IR ERO A ERALUET, AREROMHBAEREZEHICT 512
> AD_EN 37— D EEIRVET,

EN1 & EN2 |32 AT A arba—70 GPIO B AZHEHRSITWET, ZIUTED, VAT AT E I EE 2 HlE T
LI ET, EE OEETIL, ENT & EN2 iE Low /o377 a—RMREEIZ/RDET (GPIO (Tn— AL B —F 2
ToldINA AU E—F A0 ET), ENT & EN2 [ZIZNE 7T A Z T ARTLAHY E3, EN1 & EN2 O[] J7 MK
A BERVEIROS AN RX 73§E@J7§? TX EiZHHEXTINOTHENERETEET, RK VAT A avbe—F1
EN1=EN2 =1 2R ETHIEITLY, EBIMEEEHK T L, EPT 0x01 (S 1) 255 T £ 9, EPT 0x01 %xkﬁ“
L&, TX IFEREZYVES, TX i%ﬁ{E%TXl\%fLﬁhbiﬁ‘ﬁ) RX WEHEERTIHEITEELEEA, e E
TX 73 BQ500212A D4, TX 1389 5 T LT V4L Ping #2%4{EL£7, % Ping #1112, BQ51013C % EPT 0x01
ZEEELET, Ping A IZ, BQ500212A ﬂf&@?ﬁ@rw~7ﬂ%~k‘ WA HEBNZHIELES, RX VAT
A 3/}‘13*‘775‘$j]$53;%ﬁﬁﬂ'§—5&4‘ YT ThLEHMTHE (té:z YT UEENRHFRELEVMEL AT
WHEAE), 2 hr—F1X EN1 & EN2 % Low (FE72ix7e—h) WREBIZREL £9, BQ500212A DR D Ping 12XV
BQ51013C (& I 2Mibka S 4, BQ51013C 1TE ARk T XA/ THAHZEaBALET, TX BLO RX EEN
FRISN, BHEENHRSNET,

B TER

WE S ET, 2O T, BOOT 27 o4
—WREIZIE, 22nF O F U A HER SN ET, KK
CERLRT TSRO ATREME N H £,
WCERWVE B NELNE T, ZOHELIENE DT LETZ

I3, AD BV ARSRIEL £, H
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TSICTRL EAHIREE B4 (NTC £7&) LTSI, VAT L a2 bo—F% 0 L CEBIMEEEK T T OMEA#ER:
LET, 2084 O NTC (R Hl#E Tk GPIO 131 A8 =X ALV ET,

CHG B NIB N EEERTIDICHASNET, Dy 1%, BHHIR 1.5kQ EHHEHLATED 2.4V B [[/347 A
LED MM S ET, LED LHHigaid OUT 7> PGND Jﬁﬁéﬂfk@ B MEEHIZ Dy BRI LET,

9.2.1.2.6 E##IfRE FOD

T FRAS RE & B R AR 1 LB E L Qv EEEHIFRIX Ry + Rpop 12&> TR ESNLE T, Rrop & Ros 1% FOD
VT L= aiNlE s TRESNE T, Ros DA T 20kQ. Reop PHE 1L 196Q OF 7 4 /L MEME A S ET,
BB fEIL, FOD ¥V 7L —a il SV TIRETHALERHVET, FOD ¥V 7L —ar oY —id,
BQ51013C Web 74 /WX D> — LT g7 [WZHVET, F¥ VT L —abN5E T LD EMRENSELND I
(2. Ros AIZHEHLER 2l Rpop HIZHEHL 2 [HABLEL CLAT VN ET DI BEIOLET,

RFOD ERELS, LT 2BIMAHIRICESNT Ry 3R TEET, 2OV a—TarOlE OEMIERM (Iuax) ¢
T%)Fﬁj(%/)lh T 1A T—gq J‘ 1 %1%)% Lfﬁik%{}lh%;+kk—§q%)<‘: R||_|M @Tﬁ 3 262Q 1 fi@jﬁ—g« RFOD gf 196Q) |
RIET DL, Ry DI DL 66Q | ii@iﬁ“c, ZHUSEY  N—=RT =T OEFHIRS 1.2A ICBIESH, AT LMERE

% oy RNty S &S DG =R b2 NI = NatA N 3

9.2.1.2.7 RECT 5L X OUT D &S

RECT F&i%. AC /»H DC ~DZEHaz A L—RZL , /NS PR 2 OUT ISt b D& TedIcfi & ET,
ZD 1A lyax OEA L 10uF Oz 7 4 2 fllE 0.1pF o= 7 o 1 HZRIRLET, Zhbid 16 v DEE THDL
FRHVET,

OUT A&, /NS AMBIEBRICID)y TN R T A7 HSNE T, 20V a—a Tk, 10uF o=
T 1 2L 0.AuF Oar T oY 1 OMEHSRET,

(% (R
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9.2.2 Fa2 F/N/NT— /YR : FEREEL DC AH

[ Svsiom !
|:| |—'——| l P—q l [ 1 System
USB or - Q1 I Load I

AC Adapter J
Input I I
| |
| |
AD-EN | |
AD

Ccommi OuTL} l c I I

L COMM1 .
“7 BOOT1 ]—: o | |

= Ros
- (o Cgoori RECT[ ﬂf I I
= — AC1 | c R, j: |

3
cou|+ c,| Basto1zc | I | |
TS/ICTRLL}—¢ |
AC2 { NTC | |
Cgoor2 BOOT2 = I HOST I
o COMM2 CHG [J {—Tri-State |
CLAMP2 EN1 Bi-State |
CeLawe2 CLAMP1 EN2 ' Bi-State

Coawerdhim FOD  PGND | :
v L — —

R
! RFOD::

9-4. THTHBANRAINF TV VT BEEBAT- AT AEATROEBRERL O —NBLUVEREL
TER XN 3 BQ51013C

9.2.2.1 FRETEMH

*0)/):&*‘/5‘/6;*‘ AD trk AD_EN btz fli iU CHEMR FEBA BN T DB L E T, 7 AT LMZES

T D720 C &5 (DC Hift&d USB %7213 AC 74 7 %) i 14 22Lb TEET, T, ﬁn‘?ﬁjﬂﬁ
ERE iﬁn‘? ﬁ{zsji@iELT%%Eﬁ‘éT EMEDRDYET, AT LI, WSRO G2 UICE 5% % HE
TOMENHVES,

9.2.2.2 FHHI/ZRRETFIE

tvrar 9.2 VAT MBS R —R U MIE—TY, BIEIZEBIMSNDD1E, BQ51013C Ml AL
RRLT Y/ FET 2B 5287217 T, AD B2, ALy a/LRHZEEL T DC A %fﬁtéﬂiﬁ“
AD_EN B 37 myd 7 FET 2R F3 2720 SN E T, 7rydr 7 FET X, Anbitiis
DY) ERL ~Le DC RV NV A LB CED IR T AMLERHVET, ZOHFITiE, DC AL 5V, Eij(
WIL AA ICRDZENTFHRENET (VA VL ABREFE UAHERL), CSD75207W15 1%, 1.5mm2 WCSP @ P F v %
Jb, =20V, 3.9A FET ~<7 Th D7, i T,

WDAa—7 Fayht, SESFELRFEH T COEEELRLTOET,

4 9-5 I%. AD EANZE MBS T2 E D | HEREIRNOARRER~DOBITE2RL TOET, VReer 2METL. }:%
HDF ()?%F*jv%ﬁtn’ﬁbﬂ\&b\ﬁﬁ‘ﬂﬂ%ﬂdﬂ)i@“ (lour BWEAE T LES), Q1 AR5 E (AD_EN %41
Q) HAERPF O R0 ET, £ 500ms 2D RECT HELICEREL TIESW, ZAUX, B0 LE) &obx%ﬁﬁ
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B ﬂ“ét

Z Ping Z#i4{5 9% TX T9, BQ51013C 7% TX |

CEIEPMEIN BB L% (OUT B Z2H T

12). RECT 1T Low [ZRVET, ZOZA321% TX (22Tt BQ500212A % ) 135S T,
9-6 |%. AD BEMNMRESNIZLEXDERBEIR~DBITERLTOET, ARERNTVISN-% ., (BQ500212A)

MHEDRD Ping 128> T BQ51013C AEEINHIEITHERL TEE W, B

R0FEF,

X 9-7 iX. AD 239" TIZ
L. RXIZZENITIRELT TX I
SNET,

9-8 IZ. RX 2 TX RIZZW AT
RLUET,

9.223 7 U r— a3 U HikR

BinE7z AD L TWVET, ZHUE

DEENEETDHE, A4 1z

BB SIUCRIECh 72 A3y SRSV %7 SERL TS, TX 1 Ping £3%(3
BADLERNZLEBMLET, MRS TX IS 2327 T Ping A5k

CTX BB LGP ERICRE L%

V-0UT

IZ 9-5. MIREREAMERBMODER (EN1=EN2 =
LOW)

ath Analysis Utiliies  Help

l 9-6. IR ERLERERMDER (EN1=EN2=
LOW)

2162025 2:49:36 PM

LeCroy

B 9-7. EBIREFE). Vap =5V (EN1=EN2=LOW)

4D

_— —
LouT

V-RECT

e Negative
2/6/2025 2:50:36 PM

v #1L (EN1 = EN2

LeCroy

9-8. AD BFE). F5RX
= LOW)
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9.2.3 UF DAL > BHDEREEFET (400mA)
Usls:E m 15KQ
AC Ada:;er 7T MW

Input
BQ51013C

Output

SYSTEM
Load

AD-EN
= 1WF

AD out - — —
C_c|omm c
comM1 A
Cs I
D
-l BOOT1 = R KX D1
Cy [Caoor RECT v
Ac1 Re

13500

£COIL =c BQ51013C
TS/CTRL

AC2 HOST
BOOT2

Ccomp2 L] COMM2 CHG

NTC

e N |

Tri-State

= CLAMP2 EN1 Bi-State
—i CLAMP1 EN2 Bi-State
ILIM FOD PGND

K9-9. U=FHREBRADT YT RNFI VoI RA-BIFERSE L TERSINS BQ51013C

9.2.3.1 BRFEH

OREEtO B, ERREITERE USB A AN ZERL T, 3.7V O UF U LAF 2 /v 7 V% 400mA THRETHZ
kf*fo ZOF%EFTIL, BQ51013C MEAREIE BQ24040 o 7l VFULAF Y Ny TV REawmaE AL ET,
BQ51013C ot /i& BQ2404O DASIDRENASIEG T S AEARRK S D L E DDV ET,

9.2.3.2 T RE FIE

EARHY 72 BQ51013C #%atiE B7a9.2.2 £[Al—T7, BQ51013C OUT B3 Q1 D ) IZHfiSit, BQ24040
D IN BT S E T, BQ51013C RIS DA HA MR DM EITHY EH A,

BQ24040 (Zi%, ZOFREIREINCENET D012 07 T AT HUENDH D/ T A—=E PN OBV ET, [X] 9-9 |2
rﬂﬁ%ﬁﬁﬁ LTUINEVE OUT BT ETIvy Ty T VT a7 o Nng ey, EEOV AT LAEESRIETO
A% | %%@T‘[ﬁtih?G:?)ﬁ%éhé%é\ﬁ%@iff EHRME DO SVAG R T TV r—a Tk, @, IN a7 e
OUT = 7 U MERERMEN BNV E T, IROAT v 713, Bl FREEIRET V%Jv~/ht0f~k7 AR ET
HZETT,

A FTEERISET 270/ I L %7, Riset = [Kiset/lout] = [540 AQ / 0.4 A] = 1.350Q.
%ﬁ%%(ﬁ%70117:74.5'§«5\ ITERM: RPRE-TERM = [KTERM/%OUT-FC] =200Q/% x 10% = 2 kQ.

TS HERE IR RS REZ A2 T DITIE, TS 775 VSS 12 10kQ NTC H—32% (103AT) 23y 7V /Su 7Bl
LYEENBHYET, ILE R AEREE BT 5121%, TS & VSS ORIC 10kQ D[ EHE A AL £,

% 9-10 1%, 78427 RX Y AT L& Fe /Sy EIZEW % TX B H S 7212, BQ24040 ezl L7
TATYVA VAT LOEBIZRLTOES, Frb 1 (3E) &, &8+ 0 BQ51013C @ RECT B EEZ/RL T
F£7°, BQ51013C 726D 5V HIJIEF v/ 2 () IRSHTWOVET, BQ24040 O 13T ¥ 1L 3 () ITREH
TWET, Ny TVEIET v L 4 (7%%@4) THER CTEET,

1 9-11 HRERDIREZ R L TOET D, ZOGEITHRMNT ANy T U RSV TORWZD | Sy T UL —F 28]
LCEET, Ny TUNRFTEIRERINSE, TERILX 400mA ETHEILET, Sy TUEFRIZT ¥V 4 (FkE) T
TEET,

92337 V- 3 iR
WD 571%. BQ51013C + BEL/Va—a DT p—v o R RLTWET,
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File Vertical Timebase Trigger Displa

V-BAT |

Analysis  Utilities

Help

File Verical Timebase Trigger Display easure  Math

Analysis  Utities  Help

BATINSERT

m—!.m-_-_‘—_lq

V-RECT

18

9-10. > AT ADITEY

LeCroy

9-1. BIREREFYNICLER NYTUEBALT
2 R T AfCH)

25 3:27:62 PM
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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

Addendum-Page 2



PACKAGE MATERIALS INFORMATION
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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
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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
| | |
14X E ! I ;
= 9*3 m LH u ‘(: 12
| | |9
- | -
ox  SYMM [ |21 ]
% e 745H77,ﬁ,f,477:,k 3.05:0.1
o | -
o | Oy
o = | e
2 | |
M ; m; N f 20x 029
PIN1 1D LI [ g
(OPTIONAL) | —[— 4X (0.2) 1@ clAle
| =] 0.05@]|C
==~ 2X (0.55)
4219071 /A 05/2017

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

RHLOO20A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
| 3:3) |
i (2.05) ‘
| 2X (1'5)ﬂ |
SYMM
! 1] ¢ [20 ‘
20X (0.6) | I | BN \  2X(04)
— I =" fgk*ifji’i ’’’’’’’’’ T
N DT
2 1] J | }L - @19
20X (0.24) | (— T T
( ) | ¢ |
mnl) IS
| | D
14X (0.5) | i O CP O i |
SYQMM, 4@ ,,,,,,, L21@T (3.05) (4.3)
{E | | (1) exws2s)
10 &t
SOLDER MASK : \ J i [I] 2X (io.75)
OPENING | !
METAL UNDER L //@ i f@
SOLDER MASK —— F=—F— !
/IJ (N T
(R0.05) TYP S 1
(©0.2) VIA W [
TYP) O T T i”
4X(0.2) - | ‘
2X (0.55) —f=—-m]

0.07 MAX

LAND PATTERN EXAMPLE
ALL AROUND 0.07 MIN

EXPOSED METAL SHOWN
SCALE: 18X

[‘ ALL AROUND *‘ t’
EXPOSED METAL —~_| @/ METAL

SOLDER MASK
OPENING

SOLDER MASK
OPENING

EXPOSED METAL

‘\ N METAL UNDER

T SOLDER MASK

SOLDER MASK
DEFINED

NON SOLDER MASK
DEFINED
(PREFERRED)

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
RHLO020A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

SOLDER MASK EDGE

(0.775)

TYP
7777777777 I
1) |
o
| =
| | Nl
gl T
e T B IDZ4 | N |
R==9 F O
i om0 x:mmoniBin ¢ “'3’
i | i [_V_] BX
(R0.05) TYP | /L i ! (0.85)
METAL | L,,, M ,,,J; I ¢
TYP - -
L8 T >
i
i

4X(02) ”J L 6X (0.92)

SYMM
¢

SOLDER PASTE EXAMPLE
BASED ON 0.1mm THICK STENCIL

EXPOSED PAD
75% PRINTED COVERAGE BY AREA

SCALE: 20X
4219071 /A 05/2017
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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