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ZIAHIR AR ) o AT DL I 7E B % 00 % S AR T B B S | BOE R AE AC1/AC2 2% b F N RN T Hi 25 28 Sk sz
PR FPRI GRS & 8-4 JE R T ey S e BH R 1 .

Cres1
AC1
VRECT
‘ Rwmop
I AC2 GND J
& 8-4. . FH I
8-5 JE~ T U] SE B 2 A
Cres1
: AC1

VRECT

CMOD
COL —Cres |

I ﬁ AC2 GND

&l 8-5. HLA I

nmm

£
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HIE B B R 2 PTAS I 1) TX 28] i IR B i IR ARt . 1] 8-6 Jon 1 TX MBI E S 5 o

|:> BQ51013C

Voltage/ Svstem
Rectification Current Y

Conditioning HoEl

Controller

BQ500212A

& 8-6. TX LB H L/ HEIR

WPC iU 2 7 XURH 9 i 77 G4 B 2 9 1) 1) TX 2R L s/ . AN BE 2 A 0.5ms (tok) F 76 48 i S0k
T, BONRET 2kHz B . CgmhD i —FEAL I SR U |, T CL g 65 1 51— e e A R 22 WU S

HEIRE , WEZEE 8-7.
%‘ _ tax

‘ ONE ‘ ZERO ‘ ONE ‘ ZERO ‘ ONE ‘ ONE ‘ ZERO ‘ ZERO ‘
8.7, EAXURGILHE (WPC 3 1% © (€304 , 1 84 “BOEL )
BORE (A% LSB , JFXHECR I B T 11 RS ATHE R . SRR — TR, 0 VB, — A

RGN —MF LA THIGAIIRZANE |, A AR AN T 8. (FIEMIR%& N —. K 8-8 R 1 R AT 3N
PR S

‘ Start ‘ bo ‘ b1 ‘ b ‘ b3 ‘ D4 ‘ bs ‘ be ‘ by ‘ Parity | Stop ‘
K 8-8. AP HATHA (WPC 1% : kI , F 18T “EOEX” )
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AN A% R H U7 & 8-9 k.

Preamble Header Message Checksum

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

K] 7-20 IR T HRUSCHS R R YR B B ( A5k 0x04 ) FRZR IR IE

8.3.10 F/515#/#%

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|+

HL Ak . A COMMX 5| IR Z Al LA — 4 24 Q JE@EHPHES. Fi , R FEE 120 M 24Q 2|6
COMMXx HiL[H 2% , I COMM1 Al COMM2 5| {5 3F 5k . BQ51013C 8- A /N T 12Q ) COMMXx HiLFH 2% .

RECTIFIER

24Q 24Q

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

ACt 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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8.3.11 FiEZWEF 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

38 N A PR A Zh BEAT PR AL BR AR X, VLR 8-5.
% 8-5. HiE MBS R

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

M nEl 7-18 fos. fECET , 72 200mA R EL P EE TSI N 300mA (4 A k. BRI
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 7-19 R, EREEY, 7 400mA [ ELI HL P 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,

8.3.12 [ 8

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 .

8.3.13 JR BRI B I % (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

BQ51013C
ZHCSX55 - OCTOBER 2024
VTSB
20 kQ R,
TS/CTRL
[
L
R1
G
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%

@)

(4)
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° TCOLD = -10°C
° THOT =100°C

+ B =3380

« Rp=10kQ

V1sg B SRR ER K 8-13 s :

%NTSE vs. TEMP
ED 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

10 ms deglitch on all TS

comps whether some other
device is driving the TS
pin.
&l 8-14. TS Al s BE IR /7

8.3.14 TS/CTRL 7RI =7 H5)a52& X

TSICTRL 5l — A = AR 5h 25 R A=

- NTC i
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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
HEE , WD GPIO S RIAH T1E5 TERM 7 FAULT. L BRI B R AT ESR 8-6 h#kF| -

% 8-6. HEF
TERM FAULT F( g5 )
1 0 BB (AR )
0 0 45 3R A4 0X00
1 1 g AL 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 .

8.3.15 #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.

8.3.16 WPC v2.0 § 414 - 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 (5)

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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8.3.17 B AR LE /8 17 B L6 5 79T

PR 2k I, T U L 5 B L B 70 W7 R 20 ) 20 A0 2 PRI 12 WA 4% 2 1) - A PR 3 TR A R o SRR TR AR

WPC R4+ HIPIAN E KA

* WPC AR M rp i LA Rk
o WSCSIOHT AR e I FRD R e 2 M

AT I M s B I A BC B A ] 8-16 s
Cp Cs

ViN @ Lp Ls Co—=

|

g
(D)
&
A

r;D

& 8-16. E LI G

Hrp

VN &R, IR TAERERN 19V,

Cp EWIZ A IR 748 (Flin , X F A1 RZE [ 100nF ) .
Lp 2 HFsWIRLRE (i, A18) .

Ls /& HbRIR L

Cs 72 52 DN F A0 2% 2k Pl e 1 1) o BT IR P 25 2% o

Cp A& 52 MR US4 20 B e R ) G R FEL 2 2%

V &R RSCER T I L R

A EHRECHIE

Ry 2 Btz

T LA 14 0 A A b T A BT

DALk e

o A Lp UL 19V ZHLE S, EEHIFR Y 210kHz
o IR I AR A U 2R ) B

o MEMRPARER EIRP IR (1E 110kHzZ (£15)

K 8-17 o T — Mo Bl R A

Cg 72 “HE M IR A R A A (BUE RN /08 25V, AN 2 /004 10pF )

28 FER PR
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20
18 —— — 115 kHz
16 e S— z
\\\ 130 kHz
14 —— = 135 kHz
S 1 = 140 kHz
pd = 150 kHz
§ 10 = - — 160 kHz
> — —_—
- — | 175 kHz
8 NS—— —
o L — :
= )
4
e
\ —— [ 7
2
Ping voltage 1 Aload step droop 1 Allpad operating point
0
0 0.1 02 0.3 04 0.5 06 0.7 08 0.9 1
LOAD (A)

& 8-17. Bl R LR i 45 1

8-17 fLIEMA R TAE SIS B2, FF e BB 88 B AR KR b & 77 A e 1 TAEME (T A1 TX
By . filtn, O AA IR, BIABKS A 5.15V. HIt , £ ERoRfld | TAES K A 150kHz =
160kHZz. XA —/NATHE2 I TAF . S TAE S WPC Sl i (110kHz - 205kHz) , R0 A st , 3k
BHAFEE

KFBRESIH , EEEWA IS

« Ping #i (175kHz) B ()00 2% H I

o FEIEHE TAEAUR |, A A 230 S B B R RE

EARBIH | Ping HEZN 5V. ZHERET BQ51013C [ UVLO , KBLAT#ifR/E WPC R4 Esh. WiR7E
FR, HEBEECT UVLO |, MITTREASTE WPC RGtH 3.

IR B K PEPBTER Y A AR B SRR L0 AV ((EH] 140kHz 7302k ) « EHrIERE | iR BIES
G T 7V BRI IR AR TR AR BRSE A B U B e K Bk, IR THSRAEIZAE RN 7V B8 53 1
AR A2 . BORILIEE R T R R R T 5Ve WRZFRRER 5V BUT , rIEAf o e 2 0t
P, BT WPC RGN 218 | KA 05 B AT B RS R 7 M o XA 7 WPC R GEi 4 AT i 2 Ay
(T RfY B A 1

#4

T2 A 242 Pl R U 20 A 246 Pl 2 18] AR R 2 DRLR R 2 B R 67 1M A2 22 o [ Sl AR 22 DR B A 1 0 T Fr o
Br ki, DSR2 BRUSCas 46T 1 22 IR HoRH A LB IS AT RO L

WBHE 91, T RX 4.
8.4 DR

%5 8.3 Uil I BQ51013C M LAEHE(. BQ51013C A /LA haetisl. AahEdRiZas ( BQ51013C Hilk ) ik
LA A0 re R AR RS o AR TR TX A1 RX Z A BEAT @ (5 e FRLUE A R 284 326 B2 IS 28 (K AT AT )
Zle ZTX HREER RX. I TX BERAIE | 2 RX TR M b, ok mlifteimesit.
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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 1 58 A SR R TE 2R FR YR PR IR B8 o X B8 177 & o2k FR YR BRI B3 1) WPC v2.0 #i
Mo HERFE WPC v2.0 bk k% 2o x i i | e ml DUR L BW IThR . )AL RATH 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 9-6 &M ARGMIHHE , Z RS H BQ51013C Y , FIRXA L (&R ) i 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 fiif§ COMM 35| (@it Sl A1k COMM FET , B AFBIIT Coomm ) SHIZMIEE | 52 E
PR B AIEEAIE . a0 S S I E Tl , R A R R IE RS . BQ51013C MiE RECT 5l L |, 15 sEfRE
E5 AT f B VReer.Reg ( EEM BIME 1) 2B ZEME |, IFEEREIEEAIER ESM. (1775 RPERT)
& Vreer BME. ) MR — BN BIEIENE VrRect-reg. 7E MBI | Zhas B as Fk i E ih
VRecTReg BIME 1. 2. 3 M 4 Fe2 B HFR. ZEIEMONSIAREI R A= , F T 106 5 v Y5 A B A5 1 1

fE EHE , LDO BERFF KM , HE Vrect-rec BIMH 1 Y8k, HIRAE MM A LR 5 tH HUE TRFFZE VouTrea
PMENFR G A, BQ51013C 4Rk N )L , IR F7F 250ms [A] LA AL — IR EHREHE . WA
ARCRHIE A, M2 iR B 4E 32ms [/ 83 AE — R, DUEEAE 3 A I 8] YL T AR s

9.2.1.2.2 BB BB IR B AL #E

WK 9-1 il , LS C1 (HEE ) 1 C2 ( FRIE ) SHAUCHS ZR BB S IR FEL G . X S HL 28 3% B KN 0
WPC v2.0 85, K 9-2 FEoR 7 XU R HL i 10 S5 2L i

G (G

Ls’ g — G, (Cy)

B 9-2. A H AR LR XU iR LB

WPC v2.0 #IEES 1 6 A s IR s BT R VR R 7 R E0R. B2, HIas vt N 5 75 200 A A il ik
P B AT BRI E | A 9-3 ik

A Magnetic
Interface Attractor
Surface (example) Secondary Coil Shielding (optional)
Mobile
Device
[ ~ ]
AN [N ] [ ]

Spacer 1 dz

Primary Shielding
B 9-3. ATHENE Ls’ i WPC v2.0 BB LBNAKE (HE (ERRFEERRARHA) F15 K
Fe, BAES “BOBRX” , BA11)

F Bl Z 7y TDK Corp. [ 50mm x 50mm x 1mm 2 AM kL PC44. [RIFR dz 4 3.4mm. BTl 28 Rl N
WRARG (BN, MR RGFE | LGS EHME ) | Bk ssLBE B AR me b, BREE 1V
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RMS F1 100kHz i R T &, il &N Ls” o« FEAMER E 9-3 o il 2 & i~ 28 A0 H Al & .
HEIMEFR N Ls B E 2] B AR5 AT DMEH 7Rt 6 iF A AR

-1
Cq= {(fs x 271)2 x LS}
-1
1
CZ = [(fD ><2TC)2 X LS —C—]

1 (6)

Hrp

. fs 9 100kHz +5/-10%.
.« fp A 1IMHz £10%.

FEEE Coy 2, ZSEIESE Cyo
At R R BOL UK T 77, F BT Los 75 2 7 R

B 2TC°fD ‘Lg
R (7)

Hr
© RIS LR B ) B -
JiT A Hety e BAE B0 E5E

TR, BTk B Ls o 1MuH , 1 Ls” 9 16uH , B HN 191m Q. H AR 6, C1 iHH4 R A
158.3nF ( JG[ N 144nF % 175nF ) . Z5RAF 3 NHECH AR MWEEM TR |, Frik A58 68nF. 47nF
A1 39nF , B HIZE N 154nF |, SEEEATTVEE N . MHMRK AR ( LEEER C1 1l ) , Co ML RN 2.3nF,
8 2.2nF F1 100pF (ARSI S L Bk . Cq Al Cy LSS /INE FELIE AN 25V SRAf SR Rk (7
X7 Q) , HE—/1 KT 500 H1{E.

*9-1 5 T I RX ZifE .

9.2.1.2.3 ZiXH#) RX 2/
& 9-1. B RX £ 8
Sl BERES Rt Ls Ls’ Lfand: R R A | M F

Mingstar 312-00015 28mm x 14mm 36.3uH 43.7uH() 50mA - 1000mA JEH 5V HER

NC-01- = §

RHA (1 - i b
NuCurrent R37L020-25250R53 25mm ( AT ) 10.9pH 14.1uH 50mA - 1000mA WA 5V HIE
TDK WR483265-15F5-G 48mm x 32mm 13.2uH 18.8uH(") 50mA - 1000mA J#A 5V HJR
Vishay IWAS-4832FF-50 48mm x 32mm 10.9uH 15.8uH®@) 50mA - 1000mA JEA 5V HLJR

(1) A RX ZR P8I 4014 o T O bn v BRI AT Ls” M. b B2 R R ] 0 s it R ~F L JBCE A BRSNS kAR Ak
(2) RX LB EHEA B, WRIERbAE | vEE2 H R R,

THEWC, RN R € R EREPAT A BN & |, [R5 &N & 25 552 22 & 52
9.2.1.2.4 COMM, CLAMP #IBOOT #2548
T REZEN A , %8 COMM. CLAMP 1 BOOT Hi451# LAULE BQ51013CEVM-764.
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BOOT HAEZ AT LN &R as FET o AIEM SIS . XL A3 ERE AC1 A1 BOOT1 28L& AC2 i
BOOT2 x [a] , J+ H WA EA /) 25V FIAUEE . X Bk A B IE A 25V /) 10nF BHAEZS .

CLAMP B8 T4 Bhse i A I FE , PABTIE B . X S B 25 28 3% 3 7E AC1 Al CLAMP1 2[RI LL K. AC2 FI
CLAMP2 2 Jf] , 3 HAAUHA /) 25V HIEUEE. X BikF 740 HIE AN 25V 1) 0.47uF HAERS .

COMM HLZE#H T A RX B TX (1815 . EHFILRE RSN | iTgE<k BOOT A CLAMP L2424k
K. EHEEVEH 22nF B . B4R A7 ZH B ERE N R |, "R ZAR N 47nF A .
LA AR | ZR18 w2l K | DR ) TX RS 5 aikes . XS fce G bk, EiXMERT | & 7T
i 5E LT 25V [ 22nF LA RS .

9.2.1.2.5 #2457 CHG
AFF 8 T $H BQ51013C ThAgf 5 ( AD. AD_EN. EN1. EN2 1 TS/CTRL ) .
BEAR T FAUE P C 4k HE . AD Bl B AL | DUEAF AR . itk 51 AD_EN fRiFE27.

EN1 #1 EN2 Z#:3 R 45085 GPIO 51, X158 RERES 1M Lk i L. 1E% 128178 EN1 A1 EN2 {REF
G H P S % ( GPIO RBHFE AT ) - EN1 A1 EN2 BAG A E0 R gE. ENT A EN2 ¥ (K HSFRF | FE A
THEIE , FHRE RX B FEAM TX L, il DR EIE . RX Rl T LUEd % B ENT1=EN2=1 k£ 1k
HRAE I 2 3% EPT 0x01 ( 52 ) « YK B EPT 0x01 B | TX 454t ihel . TX P4k 22t s Ytk %y | (H B 5
RX 53R BB A2 f3 . Bildn , fn TX & BQ500212A , M| TX ¥ KZ14F 5 Fb Kk ik— Ik ¥F Ping. fEEHX ping
et | BQ51013C ¥ & kK i% EPT 0x01. fE&A ping 208 , BQ500212A #k AKX Th#E “HEAR” B | T P4
RIh#E. 24 RX ARGl e 2 2 ke (fln , s BT HE R ) | #H88 HFK EN1
EN2 k& ZMK P (885 ) IR%&E . BQ500212A 11~ —4 ping 5 BQ51013C fitH , BQ51013C &R ILTE
FAER IR L. TX A RX 5 K & I 580 5 5 B A% 5 .

TS/CTRL 5| ks FHE IR ALK 8s ( BA NTC) |, HREREN REiahl2s &KL R RmAE /. EXFBERLT
GPIO ¥4 T & FHPUIRAS |, LSEILIEH NTC (TR ) #56).

CHG 5| I TH s A, Dy /S 2.1V IEfAWE LED , JF HABET —4 1.5k Q [RyiHaL. LED Al H
ZHM OUT #%EH23] PGND |, 7E HLYEAEHIIE Dy 252t

9.2.1.2.6 HR/R#A FOD

Pt PR 3 R S R I D REAH OC . AR VALPR il Ry + Rpop KX & . Rrop M Ros i FOD & IEK#E. X T
Ros , BRAME AN 20kQ |, XFT Rrop , BRIME N 196 Q . 75 AR FOD K ER 2 & MH . AT LATE BQ51013C web
XA (ALF ¢ THEABAE” T ) BT FOD &M T A . FruE£A 3 EIXAE—/Mi)s , Ros fii ] 2 S HFH
%%, Rrop WA 2 ANHLEASS , DU REHE T2 i SRS B AR

WE Rrop & , W LAMRHE AT 75 M HIR BRI KT Ryo 1ZMR T RAEIER TAESAE TR KHEI (Iuax) A 1A fi
FRER 2 R KR ATAH Ruv BN 262Q . 4 Reop WE N 196Q I, Ry HIFI A HPH N 66Q . IXFEiLL
BRI R PR 18 B O 1.2A, LA VRET A 1 R IR I i AN S R G e .

9.2.1.2.7 RECT #I OUT # 2

RECT HL&H T A M/ E IR F AR 1S i, FRB RN R B AR AL 8 2] OUT. X F1XA 1A Iyax , BB A
10uF HLAZF—A 0.1uF A . XEHEARNE T HIEN N 16V,

OUT HEH TR/ B A = A AT gl . ST bR r % , /75 10uF AR EA 0.1uF HE
2,
9.2.1.3 M4k

K 9-4 Jor 72 RX B TX LR TEL iRz, XA T , BQ500212A MEAIAS: . s B kA
SERS KA H i o il iind . AERXAMELLT , BRI | 4 900mA Hift. RECT 51 E Rk &R IE
FEM RX Z TX A& (5 4 .

9-5 JRun 1 ML, ICIRIEIREEER T 1A TR, SRS FHREISINZ 8. THIEE Vou MIREEE.
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Tek Run Trig?
v
VOUT
AANAAA
|} f lour
] = - Lid e ¥ % e g
v )
’ﬂ‘// Vgecr
Pa
[14
F) 200V W @ L00V & J[ztmms: 500kS/s [ W J
§-+¥600.0000ms 1M points 4.40V
& 9-4. 7£ 900mA #E T E3h

Tek Run

IOUI

VOUT

1 Trig?

]

[4 Y

2

Vrecr

F) 200V &% @ 100V & ][ZOOms

T+ v600.0000ms

S00kS/s N
1M points 196mA

& 9-5. i (1AZ 0A £ 1A)

9.2.2 XWHEREELE : TLL BB N HIHA

ED_ [ =
USB or - Q1 I Load I
AC Adapter 4
Input | I
| |
| |
AD-EN | |
AD .
Ccommi ouTt l I I
o & COMM1 l-c4 | |
BOOT1 = Ros ‘ﬂf Dy
1 c, Caoor RECT | |
= AC1 R, ¢
C3 1 I I
co|+c,| Bastotzc | I |
TSICTRL |
AC2 { NTC | |
Csoor2 BOOT2 = I HOST I
COMM commz CHG I Tri-State I
CLAMP2 EN1 Bi-State |
CoLawez CLAMP1 EN2 ' Bi-State
Coaveidh) v FOD  PGND | :
Ri ™ RFOD:: -
-

& 9-6. BQ51013C FfE R A EM A HIFHRAEZ B E A ThRE N R SR To L& R BB A YR

9.2.2.1 HitEXR

UEAR P SN 7 iEid AD A1 AD_EN 51 IZE T2k e iy ThRe . AT ARE A Lo ri R (R A B e i 19 USB 54
LGRS ) AT ARG . XA DR o2k H AR S Y R BN EAT T AR F i e 2E . ARG AU AN K AR AT
(] AT A FL e (7 0 HEAT R A% A
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9.2.2.2 ¥R #THERE

AV IR BRI CHE 5T 9.2.1 REEEFEAI SO o 12 F B ME— I8 0 A9 4 2 7245 ] BQ51013C 3k 47 3 il e s
JRFHWT FET. AD 51 B AE S B EAS I &% & e 2 EL v Nt o AD_EN 5| B T 5 F a8 F BEL ST FET. Al £ 0
Wr FET oAb B 4 N\ o AL (1038 2 i P A B FUE FLF . EARGI , BRI BRI AN 5V, KRN 1A
( 5ELHBFEMEEME ) . CSD75207W15 & —A K 1.5mm2 WCSP 351 P 4iE. -20V. 3.9A FET
X, TR E A

PUR 7R B R T AR 264 T BAT 4

9-7 JEIR T ¥ YR INE] AD SIS M TC 2k R B 2R IR 10 FE ¥ . A VRIS BE I |, VReer FFE, IF
HA—BAREMRAE lour £ FHBEZ. B Q1 (iEid AD_EN) i, EFHKEM L R, EE ALY 500ms &)
RECT HiJ[E. X/& TX KiE— ping RKIGE &5 7 ZEHE. BQ51013C B TX , EAFEMH)G , RECT k&
NAKHSE (ETREH OUT 5l ) o Behy /73T TX (b H T BQ500212A ) »

Kl 9-8 JiE7s /% Fk AD HLRI IS HIIR I e e, TBER , BIRA LRI , (BQ500212A) ) —4 ping K
BQ51013C i L. Biiids s AaE )m , MR Tt

9-9 JE R T1E AD CB BN FBEERIER LIRS . TX BiE—A ping , RX XTIbE R | i@k TX
ANEEEIE. ping BARYE AT AP TX 4k82Z0 7.

9-10 &7 7 3 RX AME TX BRI AD. IXRRIEH 3, AFRE TX,

9.2.2.3 Ni/H ik
Tek Run [ 1§ i X 1 Trig? Tek Run 1§ i > ] Trig?
T} T}
Vour L Vao
lour Vour mpppmm
- —T— /“ [ ]
IOUI [
™~ [~ { -
V, ,M | | Lo | ot m—
[ VRECT o — - v —— T
£ k ¥ Ly
Vap A [ o — —
B B
@ 20V &% @ 100V 100ms 1.00MS/s X & 20V &% @ 10V & [100ms 1.00MS/s X W
(4] W-+¥300.0000ms 1M points 380mV. (4] -+¥300.0000ms 1M points 380mV.

B 9-7. AL HEMALBEIEZ 3 (EN1=EN2 =| & 9-8. AL BIEM L BIE A#H (EN1=EN2 =

Tekstop | [ = 1L 1 == TekRun [ [ u = 1 Trig?
(1] [T}
Vour Vous
lour lour
-
- d d
& \ R —
Vrect /\ Vgecr
B e F3 e
@ 200V &% @ Lo0v & |(100ms 1.00MS/s @/ @ 20V &% @ Loov & |(200ms S00kS/s e /
o +-300.0000ms 1M points 4.40V o +7300.0000ms 1M points 232V

Bl 9-9. Vap = 5V BT ITCLRHEUR/E 3N ( EN1 = EN2 =ik | ] 9-10. TLRIXZEET ) AD HJR)53) ( EN1 = EN2 = 1§
B ) B )
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9.2.3 800mA ZE FHMYI T T BHIEET H

sl Urs s voxe
AC Ada‘;;er T 7T 7 MV

Input BQ51013C o

Output

SYSTEM |
1wF | Load
ro——_—_—|

6750

HOST

Tri-State
Bi-State
Bi-State

& 9-11. BQ51013C AI{EELHIR , S5 EMASHMEMIIRA TRt S

9.2.3.1 #itER

MR B R A2 7 k@ USB B 4% A Zifir AE 800mA HLJi FoA 3.7V #5 Tr i 7 v . il 4
BQ51013C JL£; L E A BQ24040 HT4 B T b 78 L 2% W JE BQ51013C 1% A1 BQ24040 1% A\ 18] 61l
MK BE SR .

9.2.3.2 BRI E

FA BQ51013C ixit5717 9.2.2 M7, BQ51013C OUT 5l ZEH3 Q1 ifathom , Jf B 443 BQ24040 (1) IN
S oFxF BQ51013C HLEK AT AR HAREE 24t

TR AR IEH TAE , & EX% BQ24040 BE LS 4. IN M OUT 5| il L& 2l e L s , A

T -1 thPR. ELPR RGBT R FHHT PR | W DA a2 AR PRI bk b S BN
H, IN AT OUT HUASHEH T 2 RMME. TP RUEDGER B, Hize i im e b .

Xﬁ‘ﬁ%ﬁ?ﬁ%%?fﬁ ISET l‘ﬂ:’/ﬂtéﬁﬁg . RISET = [K|SET/IOUT] = [540AQ /OBA] =675Q,
Xﬂ'@}ﬂ: EE/ﬁI‘: ITERM 1&%?%%35 : RPRE-TERM = [KTERM/%OUT-FC] =2009Q/% x 10% =2kQ.,

TS Dyt : ZH AR AN ThRE | SAEFRIBE A TS 2 VSS JiE 4 10kQ NTC #HFH (103AT). ZAEH IR
JERTMTHRE , VE1E TS 1 VSS Z [l —> 10k Q@ H[H 5E Ft P &% -

9-12 JE/R THEBEAN RX RYUNEATHER L2 )5, ZhEn TX BN, KH BQ24040 7o H 2 TLL R4 N
JAshE M. JBIE 1 () B TX KRGV HIE. @iE 3 (%t ) B~ BQ51013C () RECT 5| #l. i#iE 2
(o) B7% BQ24040 fit . @il 4 (42 ) SoRE b ERR.

9-13 JErn 7 —FSREMELL , (HAEAGI , ibRYIRIES: |, BIAT IS B A I GRS . At e B s i g%

J5 , FRHEEREPEZE 800mA |, it RS E. iTCUE RV E BQ51013C B (@EiE 1, EE ) M H
BQ24040 HHLL (il 4 , 445 )

36 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: BQ571013C
English Data Sheet: SLUSFU9


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

13 TEXAS
INSTRUMENTS BQ51013C

www.ti.com.cn

ZHCSX55 - OCTOBER 2024

9.2.3.3 M A%k
PDLF&ERRT BQ51013C + 7o BB T EHIPERE .

2 o = (o G o A (2 e 8 2 e =) 2 o ) 8 ) e i )
T T T I T L L T L A0 B T T T T T T

l

[
AN vﬂ E ®- : ! 3
! t ’ 1
I | : |

oS o

@

AT AR R LR AR LT RN LT & ‘ ‘ K‘ﬂ[/LIHHHHMMMHHHHH “““

&l 9-12. R4 /55 (200ms/div) R 9-13. F LIRS , MABRMERLTHRA)E3

(1s/div)

10 HJRAHREE
BQ51013C HZALHITF & Qi bk A A A AN H IR

11 5=
1.1 7 /1w

o {54 AC1. AC2 il BAT | [1JA7 4k FaPHR AT e .

o DAZBUKG ARG EE 2R A AR R FE A A R ] B SR A

o K% COMM. CLAMP F1 BOOT HiL%5 8 /R ] fefEir s & .

* PGND M I )it #L B EST T AR F0E M 115 5 s B A IE 5 A RE B oG B 2

o I IS I R 2R A N B A SR RECT A1 OUT 5 I E

« ILIM 1 FOD HE[H 282 BB IS S |, R 0 KRR B /N ix e %42 W1 31 PGND (34 .

22 RS WU A 48 0] it P R RS R IS SRR @ DL mV BT AT R, S0 A IRIE A Y . R RIX LA 4R
M EE A AT 2 TP . AC1. AC2. BOOT1. BOOT2. COMM1 1 COMM2 2 H i% H H (1) B A i, X
WA 2 N 55 AR R 0 HAth T R S TR . I LSRR IR A L N T E — M A X, DASEELA A B
Mo BeAh , R ENIAS TIESARNAAL. PCB M AR —MEHE ([HEE ) |, dhash 2@t fL H g iz
BRETE CERRFIES AR (T IDRG RS |, BN RSB NANEFLER ; T MES o, A AR E
A ALER ) .

XF 1A POEFTE R RN, BRI IAUE i

- AC1=AC2=1.2A

- OUT=1A

- RECT = 100mA (RMS)

- COMMx = 300mA

- CLAMPX = 500mA

- A HAREUE B AT LA 10mA BRI

YT RHL S5, SR £ % 12 25 3t AT Bk
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11.2 5 /Bl

ST RHL 35 | SO % 1 20 L A Bt .
& 11-1. BQ51013C i 5 HH &

38 FER R 7% Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: BQ571013C
English Data Sheet: SLUSFU9


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

13 TEXAS

INSTRUMENTS BQ51013C
www.ti.com.cn ZHCSX55 - OCTOBER 2024
12 BRAFFN SRS HF
12.1 B4 Hr

12.1.1 B=77~BEF5H

Tl KA S B = MERGSE PG R | DRt S 2= T e iRk 55 sl ARME B 3E B RN AT, ASEER itk
277 LR &5 B el S AT T F= e AR 5 — i R R BA A .

12.1.2 FFR%ZH

A DLTE LB AN AE 1) web SO R 2 H T 904 (FOD) AR L A,

12.2 BSOS T B S

FERSCCRY B, E SNE ti.com LRRR S S SO . ST A AT, BT AR UG S R OO
T, BRERMFEMEE , EEELA OB P EEET DRl

12.3 TR

TIE2E™ itz TRMMNEESERR , THZENEFAFERE., SL0IERMEESEAR Y. #%
DA R e R Y R I R 3R A5 T 75 B bR B FE )

BRI N B RS TTERE IR $RAt. XA EIFAKR TI RV |, 3 HAR—E B TI WA ; 535
TI A FH 253K

12.4 FEitr

TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .

12.5 B RE 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 M4RIF/NE SEHRUNMIMERERR S , KREBEA S . RN TR E R 5 2 2R |, SRR i 2
OB SRR ] BE 2 RS 5 HOR AT U AR T
12.6 RiER
TI RiEE IRARAE R B H IR T ARIE. B REIE R A X
13 BT e %
A3 BATIRA VR
2024 410 H * VIR RATHR

14 HLBL. BEERAMTITIEER

PR DU S AU, BRI IS B X5 B R E A AT s s . B i, A RBATER
HANE X SO BT BT o A SR EER R PSS AR IOA 15 2 B 2 ) S i

£
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
BQ51013CRHLR ACTIVE VQFN RHL 20 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 BQ51013C

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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. Tl 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 TI 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 :
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o Automotive : BQ51013C-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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
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SOLDER MASK
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(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.

TeEXAS
INSTRUMENTS

www.ti.com


www.ti.com/lit/slua271
AutoCAD SHX Text
 

AutoCAD SHX Text
 


EXAMPLE STENCIL DESIGN
RHLO020A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD
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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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