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6 FF4HsiEA
6.1 &
TPS4141-Q1 1%, TurS~7 ) Ay 7o 72N LT~ S EE. m**f@v/%/ﬁ HEHREPLT SAZ T, F-,
TPS4141-Q1 (2L EEE B A B Ok F7- 138 iRER DS I RE7R M BB E A v T SN S TRY | #2 fRFRIFIC

HGFMOERT oy 77U THEELE T, 20T /AR, Hﬁf@ HELAE N LEREHBSIOEEAOET Y
r—Tar RSN QO ET,

(e 7 2 2 X 2 7 2 R T 8912, TPSA4141-Q1 IZIXEBIEAAN YT BREE D~y T L T ERT AL ETRK
T5 2 OOEEERGL, BLOTurI~7 L 1 7o 7 (PGA) BFEASNTOWET, A v FE2EMTTHE, HV
5 HVGND F7213 HV 75 REF ~O#LHT (RtoTaL) DAELET,

TRy IGRT N TAY T TNUL SESERTAVRENBHYVET, DIVO 5LV DIV R TR ATRER T AR EL
BEIT NAZERHEDE T, SEEL Y (HV X HVGND £721% REF %L $5) O2KrY7e5 L (DIV) 2TE
RRLET, fiRELTHELNS, HVGND %7213 REF Z L4 5B E1L AOUT (I/RSVET, 4 O ST E
ROHIENTEET, 43EIE, DIVO 33X 0 DIV OFUNEEZM L CTREE DI/ T 20, 77V r—ar
TERINCERLET,

6.2 Ny IH
VDD 46] HV
HVGND
CE | \J
Control |
DIvo Po%ver
pivi [ ] ’
% i % []nv
AOUT ] -
REF L
HVGND E@;ﬁ Y
6.3 HEBERREA
6.3.1 EAEEBEEL> >0

6-1 1R T X912, TPS4141-Q1 Z#H GO EE R V7 AR LET, BFmEE 7 Tk, REF i1
H# HVGND IZHESIVET . 2O Ik T 5& . TPS4141-Q1 13, HVGND % H#EL32% HV IZ/E(ET A IEDEFE
(OV ~ 1200V 728 OB EZRIELET, AOUT O JTELEIL, F1Z HVGND %L L CIEOEIZ/ZDET,

77V —2a 2B, DIVO BL0 DIV T TPS4141-Q1 D43 ELL (DIV) Z3#IRL, ZnABIHICE T TEET,
THIUTTY HV ISAHET D REEFIA 2T AOUT A 7 a2 filifl TE D720 | BRRIZREEE D A ELES,
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DIVO 5L DIV TEIRESND D ELICE ST, BEREAORIEH LR EVE T, R —FENTWDHEFEIZHOWT
1. X 6-1 AL TLTESN,

—T_ VDD HV HV+
p— A
C) HVGND
- 0—'
MCU _i%
CE
GPIO ] > \
Gpio| LorH _y——{DIvVo
RH HV —e
Gpio| LorH s DIv1 0V to 1200V
AOUT
ADC lq AN——] PGAI
RL
REF
VREF
S I N
|
|
|
GND = | e HVGND HV L+
: _|Y-cap
|
|
l | Hv-¥
6-1. BAMEREL VS
6.3.2 XARELE > >0

X 6-2 |27 8512, TPS4141-Q1 W H RO EBIEE Vw7 IR LET, T MELEE 7 Tt REF %%
RO K 9771/‘/?<&CT§%LT\TPS4141 -Q1 7T O N EIEALN T AT 2y UET, Exjirﬁ@
VLT REHTHZET, TPS4141-Q1 (X, HVGND % H#EL 4% HV ICEETAHIEL A D 7 DF F%{E'anf-’a‘i
+ (f5:-1200V ~ 1200V), AOUT D&ESE u“jjji FIMEILCWAEE) 7 7L A Veg D L FICAL 7 LET,

DIVO iooto DIV1 T TPS4141 -Q1 D4EL (DIV) 2 BIRL, ZhaeT 7V —ar THICEE TEET, Zhick
(CAFIET 2 BIERP 2K T AOUT N AA L V2 il b TE 728 BRM7e R AN A LU ET,

DIVO & DIV1 TEIRESNL5EEE . REF ICHIINENDY 7 7L ZREFEIC LT, BEEFH ORI ERE N REVET,
PR—FENTWDHPFIZHOWTE, EEEADRE 22 R <730V, BF X, EEADANELE THR—FEND
FFRRFHN KRNI D IR 7 7L o AL AR IR F 08, TS A TS EE A,
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+—{ | VDD HV HV+

1 ‘
é’) T HVGND ‘
MCU %

GPIO —CE > \

LorH

GPIO ,—1 DIvo

LorH RH H ] 1200V to
or -
GPIO s DIv1 1200V

apc | AOUT

PGA I

2
I

RL
VREF) -+ — ]

REF

HVGND HY
L —4e
| oo

HV- ¥

|

GND

1]
l

——————

6-2. RAMEBELVI S

6.3.3 XAR L EHRDELE 20

TPS4141-Q1 1%, B MER G MOELEL 2 72BNV EZ 2286 TEET, REF IO EELE) 7 7
L AR S AL, T ERICA L T,

DIVO > & DIV1 B 1% 3 EA I THY, B v Low £/2iEn 2 High, BEOENENOEANAFIET DA A
B — U AREEA R TEE T, DIVO 8L DIVI BV OIRFENS, /3E L (DIV) 2S8R SN2 Tl T /34 AN
BRI EIX T M OEE o7 FIIRERSIVET, BT MENETIL, REF B AAFET MBI 7 7L v AEE
L, TPS4141-Q1 £, HVGND % fE#EL LT HV IZAF(ET 2 IELADE JF OFEE (61]:-1200V ~ 1200V) %I 7E
LE9, AOUT OEJEH 1T, REF EANHIFETDEIED ETFICAA 7 UES, G HEMETIX, MBI 7 7L R
Fﬁxw%xv\mf/w/\xén HVGND 23V 7 7L AL LTl S E S, TPS4141-Q1 12, HVGND % J#EL 1L C
ff*féft@* £ (f51]:0V ~ 1200V) DHZERETEET, AOUT OEE M L, #IZ HVGND Z L L CTIE
fwi# %] 6-3 BLU ¥ 6-4 [2ZNHDr—AERLET,

DIVO & DIV1 TEIREND 5 E e REF IZHIINESNAY 7 7L U AL L > C, B ORI ERE N REVET,
PR=FEINTODHEIPHIZ DWW T, mEEA T I%”%BEL’C<téb‘ WEIL, ELADANEETHR—rSND
T HLPH AR FRIZ 72 D INTANE ) 7 7L AEEA IR E 3778, ZHUIBATIIH EE A,
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‘I — | vDD HV
(l') T HVGND
- —[ |
MCU %
CE N \
GPIO —» ] 1>
LorH
GPIO » | DIVO
RH HV
Gpio| Lo H 1 DIV1
gl IR
AOUT |
ADC | AN | PGA |
RL
REF
VREF e
|
|
| },
J HVGND
— |
GND — | —{ | HV
|
|
|

HV+
A
—4¢
-1200V to
1200V
—
_1Y-cap
Hv- ¥

N

6-3. RAREEL>> >4 (AP v Low ¥7=(3 High I(CBREZ N T3 DIVO KLU DIV1)

8) j_ ~— | vDD HV HV+
A
+ T HVGND
< — [ |
Mcu _i%
GPIO = > :
epio|bHorHZ | — 1pivo
RH HV —e
epio|LHOrAZ | L —— v e
apc | WA | Aout AI
RL
REF
VREF| | _ +— ]
|
! HVGND
GND = I l L $
| - HV ycop
|
|
| ol
A4
6-4. RAMMSEARDEE L >4 (AT Y2 Low, High, FERBNS AV E=F 2V RICEREENTH
3 DIV0 KLU DIV1)

6.3.4 HEELEAEH

TPS4141-Q1 N IEMEICHIE TES HV, Vyy DA EEI, 2RI DIV RIS S REF FEE VRer (IEfFLE
o W7 > 7 DORHE—N A B L O EEFM TIE, R =R Vyy BENHIRSWET, ZhbO#iIH%

Bz2DE, T DANIETH ImfafLE9,

12 BEH ST T 37— N2 (S B S RO &) 2585
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77 ORIFE—RH 1HIFH CMRaouT 128D, 772 AOUT (ZBRE T4 H ) B =R RSV ET, AOUT @
1L, HVGND #RHELL T CMRAOUT (min) ™ CMRAOUT(max) WZHIBRESIET, [FIERIZ, 7 7 DRI A 7 i
CMRaN (&Y, 7 7 NEE TE O AN EBEHMELHIRENES, ANAA71E HVGND &AL L T
CMRA|N (max) ™ CMRA|N (min) Lﬂ%uﬁﬁéhi‘é—o

EffEL qﬁu;l:fé%aarﬁali DIVO 5L T8 DIV1 TIEIRESND 4 ELE . REF ICEINEND MBI 7 7L o REE K
fFLET, X 6-5 12, PR —hSnd AN #FHOREFELRHEEZRLET, DIV EREZ LI, 2 SO AR RS ET,
oo iR ‘il%%?)i'bt DIV #EIZxt 9% Vyy BED ERICHIEL, FORBRIE Vyy BED FRICHIGLET,
TPS4141-Q1 AE 5 A E IR SN T4 REF 137 7 V77— 22T HVGND (2 ssh>, DIVO BX
U DIV OEPRUZL T HVGND IZHERIICHEE e SV E S, 20854 Tl VRer = 0V T,

1150

950 DIV =640, 10p0

750
DIV =160
550

350

DIV = 160

Vv - Viveno (V)

DIV =320

DIV = 640
-1050 DIV = 1000

0O 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3
VREer (V)

6-5. HR— k&3 HV A HEH

6.3.5 H{HEE (Vaour) DEE

TPS4141-Q1 1%, REF (VRgp) PELEEFEHEELLTZ HV (Vhy) OBIEEZRIELET, WA REMEDLGE . 77—
LG REF |2 HVGND %} L Li- EOME I ST, 208 LS AOUT I (Vaour) 1E. Viy NEDEE
(3 Vege % D, AOLEE FEDIS AL/ LET, HTHBEOSE. Vrer = Vivenp = OV, /=12 DIVO 55
O DIV O#HUZ DWW T HBIAYIZ HVGND IZHHE THERE L £97, 1IED Vyy BEDAHRE TE, £DOHER . VaouTt
I3 HVGND % HEHEE L CIEDEIZRV ET,

AR BIOMGHT—RTO TPS4141-Q1 DR %, X 6-6 [IRLET, I A RiZEI%, BN m 2B S th
OAROEINE XD Z S EEILUET,

6-7 12, HAFMBLOBIT AT —RIZEITS TPS4141-Q1 DI&ZEREAZIERLI-b D2 RLE T, 7By hiazEN
JRIRC, BB RO 7 T /7 CETNIT TR T AELET,
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V, , (V)
'nour, (V) GAINERRoR
*
GAINgrroR
GAINerror
Vrer
GAINerror
Vi, (V)
0 | Vi = Vrer
Uni-directional———»

Bi-directional

AT LD EARH R I E
/l/o

BMEIZFEL TS

K 6-6. LEBAM LT 1 VRE

Vaour, (V)

OFFSETerroR
% f
OFFSETerroOR

OFFESETerror

OFFSETerror
0 Vi, (V)

Vrer

6-7. mEBK LA Ty FRE
ARAEFAERITEROVET, LTFAEENET R, ZhBICRESh EE

« TPS4141-Q1 HV AJJA 71 A7, VorrseET Hve
. TPS4141-Q1 HV # 173  GAINERROR

o U777 U ADRMRIEE S REFacc.

>

AR AN W ETREL TODAEA1E, 201 2FEHL T AOUT EIE (VAOUT IDEAL) EHEELET,

VHv — VREF

VAOUT_IDEAL = ~DlVyom

LREDRRER AP A S
PHEELET,

+ VRErF

L%, 2 LT, xt5L785 Vrer. Vv DIVow B

(1)

\Zk% AOUT &)+ (VAOUT)

14 BRI T 57— RN (T

BB EPE) ERE
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GAIN
= 1%%ROR REFpCC REFpcC
Vaout = [~ Doy | X |(Viv & VorrseT_hv ) = VReF X (1 £ —gg5 )| + VRer X (1 £ —100 (2)

FHERSE AR M E T B (REFace = 0), 2 2 13 2 3 IS n £

GAINERROR
1+—q5p

DIVNoM X | Viy — VREF = VOFFSET_HV | + VREF (3)

Vaour =

X 3ELEWT DL, B2HNTE Vaour (LT R4 25T Vyy ZEHELE T,

VAoUT — VREF
GAINERROR
= 100

Viy = X DIVNoM + VREF £ VOFFSET_HV (4)

5.2 BV Veer (ST BABRO 725 5 Hh R T 5 A X155 36 T B %ERRORRe, 1. 70 5 2> TR b E
7

_ VaouT — VREF
%ERRORREg, = 100% X [VAOUT_IDEAL —VREF -1 (5)

X3 BLO KX 2HEHTHE, UERRORRe, (E X6 DI/ ET:

GAIN IVOFFSET
%ERRORRgL, = + 100% X (1 + |+§)ROR|) x (1 + WV&"J) - 1] (6)

6.4 T/NA ZADWEET— K
R 6-1. T/INA RDBEEE— R

VDD = Vrer (1 DIVA() DIVO() DIV() FUNCTION
] N N N _ |voD @A ik, i
SSAH L AOUT 3y 77 3R T,
L L 160
A2 L H 320 | WHMOEIEL L/, VDD il
H 0~ 3.0V m 1 510 REEOFEIH T, EHLT A5 L AOUT 3
V77 INERTY,
H H 1000
L NMAES L 460
LA
H A A — 5 . . .
5oz 320 giyrE L LY, VDD AR
B H X — HEODFPH T, HEHLT /A4 L AOUT /3y
e H 640 |TrBEHTT,
S
INA A — .
‘ “13 Hi- 1000
s |LFEILHIZ
BIRA TG X X X X — VDD #EifiiEA 7 REEDOHFEIH T,

(1) XM, L:evyZ Low, H:rYy 2 High, Hi-Z: A A2 E—X A,

(2) VDD 2 VDD {EErH EADAL v Lk,

(3) VDD < VDD {EE/EE FADAL v LR,

(4)  FFED VRer DY R—bSNBANFFINOWTIL, HEIEAD G 2o ar BB RLUTIZEN,
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T77V5—23  ERE

DLFOT7 7V r—a fERIE. TH R AL AV LAY O AR S ENAE D TIHRL, TR A2
AV VA INEE D EMENES s 2 ME B RFEV =L A, 8% @ H L _xﬂ“é%ﬂu@ﬁ/\@ IOoWTiE. B
BREOEATTHIWIL T2 Ric7e T, T2, BEFRILA H ORGHREEZRIEL T ANT 5L T, v
AT LOMHEEHER T DML ERHET,

71 ERLEDERE

TPS4141-Q1 | 7°m&“5<77“/v FAY ToTeNE L@ B, SEE DO~y F o 7 EHREIT (2T, £,
TPS4141-Q1 ITIX@mEHE B A B (HV) O £ 1T B RN AT RE7R M A FH B S LTI | kiR
RFIZH T OE (}IL7 YR T EUTHREL E 7, RIRERDT TV —raliE, Y —T— S BREBE (EV)

FX—Tx EV AT VEH T ZRT A (BMS), TR/LF— AR —Y VAT A (ESS) DE B/ LTV IERHNE
THB, ZNBIZRESNER vy TS ADFREHT, EfER R BRI EZ LEETHHEBLOEEHOKT 7V r—v
a mF ey,

TPS4141-Q1 1%, BT 4.5V ~ 20V DA J1&E
jﬂibfu\ia“o TPS4141-Q1 %, REF ([ZAMERY 7 7L o AEE 2 ik
Tl R #1200V O RIELE RV B AR — N ET,

712RFBEOET7IV5— 3>

7-1 12, MEERES AT AT TPS4141-Q1 0 32K R KA 7R L £5, TPS4141-Q1 1%, AT 4
27~ ADC #WjEL TW\% BQ79731-Q1 UIR o HedD A Z—T A XL THEREL £, ZOHITlZ, TPS4141-
Q1 &£ BQ79731-Q1 (ZEHOL BELERAALFEL, TNENDT TRy T 75K BAT- (HVGND = AVSS
= BAT-) (2SI CnVET,

L, CE, DIVO, DIVl BT 2.4V ~ 20V ®rv’» 7 High
ETHEAIT, K 1,200V OB G EE R

TPS4141-Q1

5V | avbD

HY VDD

BAT+
HVGND

CE

JAN

RH

DIVO
Div1

AOUT

GPIO
GPIO

GPIO

BQ79731-Q1

-

RL

} PGA

REF

HVGND

Vx_GPIO[

AVSS

BAT-

i

K 7-1. TPS4141-Q1 & BQ79731-Q1 Z{EA L /= DC NRAIE

BRHI T B 70— RS2 (DR B Ab) #21E
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7.2.1 R5-EH

& 7-1 12 KB MCU 2L T TPS4141-Q1 Z i3 2R e m B E I E O EHEM A2 R LET, 20 5T
1. MCU %% HVGND (& BIER AL D7 T R) TR BSOS EAEL TOET,

& 7-1. RETEMH TPS4141-Q1 HV HIE

WNIRA—HF &
Vyy LA 0V ~ 1000V
BIRFEE (Vvop) 5V +5%
ADC 7 )V A% — v A J i 5V
ADC et 7R +1.5mV

7.2.2 FHGREFIE
7.2.2.1 S EH DR

ZOFITIE HV AJ#EIFH I BAT- ZEHEL L TIETHLH720, ¥ 7-2 \TRT X512, TPS4141-Q1 X HL G MEMER I
RS TNET,

6-5 ML T, HJEHARIELET, ADC D7 /LA —)V A TJHFHNIZH S AOUT I Z i Kb 5729
(2 3R BEHR L E3, VRer = OV (REF = HVGND) DBA i TED B/ INDSYEIE DIVyon = 320V/V T,
KOV ELZ 352G AIRETT 28, 04 FIFFEER ADC O7 VA7 —/v AN#iFIZR45 AOUT &
JEHIPH D NSLSARVET,

DIVO & DIV ZfEHL T, AFR0 EL BRI L £3, BERF I LA B IS 357 7V r—a Tk, Zhso
v % MCU OLA 110 CTHIFEIL £97, e%éﬁfoc Sy FEHLRR E T, DIVO & DIV1 FEIREIIT TR T D eIk
D, ~Aa2ORH 110 2O HIEOT-OIZHER TEET, ZOKE TIL, ZJELRITHPTHLEEEL TNDHTED,
DIVO % VDD (Z#%f#L . DIV1 % HVGND (ZHs5: L £ 7,

TPS4141-Q1

5V
v VDD AVDD
BAT+
HVGND
CE
<} GPIO
pvof—  |GPIO
DIV GPIO

RH

— BQ79731-Q1

\ AOUT Vx_GPIO
‘ PGA
RL

REF

HVGND

’7 AVSS
BAT- ‘

X 7-2. BAMAIE. DIVyom = 320V/V

TV —3 3T BAT- ZHEHEL L TIEEAOWF O HY BEZHIETAHLERNH LS 1T, K 7-3 ITRT IO
TPS4141-Q1 Z A5 [ E IR L £3, REF (ZIZ44EB 2.048V (Vreg) BIEV 7 7L ZDEIINE L, AOUTﬂ?
2 Vreg 0 ELTYZRLET, —1000V ~ 1000V O HV A S #iPHIZ 5T 5728, DIVyom 7% 640V/V (25X |
FonET,

o4
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TPS4141-Q1
voo| % [avpop  BQ79731-Q1
BAT+ HV
< CE GPIO
DIVO | GPIO
— RH DIV1 [ GPIO
bor~_AOUT Vx_GPIO
|
REF | | 2.048v
7/ HVGND AVSS
BAT- (

B 7-3. RAMAE. DIVyom = 640V/IV

7222 REDHEE
ARHAERREZHEE T DI, LT OEEY —RAEFHLET,

* TPS4141-Q1 HV 7\7‘3%7?/]\%&%\ VOFFSET_HV\ 1240mVo
« TPS4141-Q1 HV %" 127454, GAINgrRrOR. £0.25%.
«  ADC Ot ks 2 . ADCacco BQ79731-Q1 DFAIE, +1.5mV T,

W HEEDS A, 24 3 2 LT, Viy = 1000V, DIVyou = 320V/V 355K Vrer = OV D7 LR —/L L P Tt
KBEBIL O/ AOUT EEAHEELET,

1 +0.24
Vaour = (1 £0.0025) x [12003L0-24V o
VAOUT_MAX = 3.13356V VAOUT_MIN = 3.11644V (8)

AR AT RIS F 5 L7evy AOUT #E (VaouT ipead) 13 Vrer = 0V LT, 1 2L TRODZENTEET,

1000V
Vaour_ipEAL = —335 = 3.125V ©)

Vaout maxs Vaout mMiNs VaouT ipeaL ZEHI T8, TR —n LoD D=t T —URGED B RHT £0.274% 1
R0ET, REDOAFHI, N6 ZEEFEHL TRDLHIELTEET,

%ERRORRgL = % 100% x [(1+953) x (1+ D55) — 1] = £0.274% (10)

TIVAIr—)L L TO ADC BIEFRZEITIIR DO LB T,

%ERRORspc = % 100% X (3:3957) = +0.048% (11)

INBLOBEDFHZMGE 5L, AFtAZEIT £0.322% 2720 ET,
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7.23 77— 3 VB8R

3.5 4
3‘25 36
3 3.4
275 3.2
3
25 28
225 26
— 24
S 2 < 22
'é 1.75 'é 2
S 15 = 1‘2
1.25 14
1 1.2
1
0.75 0.8
0.5 0.6
0.4
0.25 02

o100 200 300 400 500 600 700 800 900 1000 -(1)000 -800 -600 -400 -200 O 200 400 600 800 1000

Vhv (V) Vhv (V)
B m VDD = 5.0V Ta=25°C XI5 18] VDD = 5.0V Ta=25C
Vrep =0V  DIVyom = 320V/V Vger =2.048V  DIVyom = 640V/IV
H 7-4. {EBH. BEAMBIE K 7-5. fRERE. MARME
7.3 BIRICE T 5 # AR

EIRETEDEFEMEATERT57-% VDD & HVGND ORI AL/ arF oS Z i@+ 52 02 HERLET, oA &
WL, @A T Ay TV O 0AUF RARR av T MR E T o 7V 7RO AUF a7 sl AN EL E S
NbOTY, K ESR 20 F U BIOME ESL 27 2, TEDET T A AOELICHERE L £ 3 (5mm i),

74147k

741 LA 7O RDHL FZ1>

BB DOp i

EEBERFOTANZI T BELT=T ATV T ar T ot s TR ADE L O TELEITEIIRELET, =
AUZED =R A H I B ADRBEZHIEL . K07V — L RIE 5 RB TEET,

EMI (254751871 FH -

EMI Z i/ MET 2726 HV & HVGND ORICHEARRAZRLEL T, 7 A ANERTDEFE—F /AR DK
A —F A NZERMLET, ZLOT TV —2a Tl EREN T TITMLADO A THEAEL TBY ., 471
ZOHRMIZERTEET,

IEC ESD |27 57 #24 :

IEC ¢ ESD #fliitfE 2B T DU (e T 20 B M o fa) LS H 5728 HV 725 HVGND (ZFFER B2 E L %
T, ZHIUTEY, ESD & EMI PEREZ 7] EEE2E0) 2 DO HRYAZ RIC T ZENTEET, WE | V0w FREE S 22 R iR o
BEZN 72T E, AT LDEBENEHENLET, 3 ~ 4 HOES|2 T RMEITRDET,

1B BTN TS F R

HV & HVGND DD & B E IR AR T 5720 . T/XAAD FIZ PCB £/ 8i2 B E LW IO U £, 74 i s
EZEBEBED JAG I ZHEIL T 572D . HV & _RTCOKEEL L ~DE 5O U/l & SR A fER L £97,

FUCTT SR 7T FH -

WY PCB LAT NI, 7/31 A5 PCB IZEVE L, #2558 DI A~DEA B — 2 2 (08) Zle/IMET D
DI HET,
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7.4.2 L1790 FBI

HV

HV

HV

4 A
Voo 1| VDD
@ ~ HVGND
GPIOC 1| CE
GPIO(I 1| DIVO
GPIO(I 1] DIV1
ADC(I 1] AOUT
VREF(l 1| REF
@ 1] HVGND
High Voltage
Ground Plane

[[]]

[[]]

E ?

B 7-6. TPS4141-Q1 DL 4 7 Rl
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STINARBLUVRFa A MOYR—-F

THY A ARV JL ALY T BRISVBAEY — VR HEL TOET, TS ZADOMEREDFM, 2 —RD AR, Y 2—
al DR EITHIZD DY — LT =T %L T TR LET,

81 RF¥a A NOEFBMERITMA AL

R 2 A RO T HITOWTOBAZZ T EDIZIE, www.tij.cojp DT /A AR 7 4V H & BV TLIZEWN, [1@A] 27
Uo7 U CBERT DL, BREINIZT R COBBIERICE T AT AP =AM BRZITTRAZENTEET, EHEOFEMIC
DL, WETENTERF 2 AV MIEEN TCWDSGETBREEZ B LIS,

82HRK—-pF-VY—2R

THRA A AL AV VALY E2E™ PR —h T3 —TAE, TP =T PRREEE A DR E LR EHCE T A M AR
— IS HGEN D EHES L ZEN TEDGAT T, BEFORIZEZMRBELIZD, ME OEMELTZVT52L T, it T E
e RGN TEET,

V73N TNBar 703, KB IZID BUROEE 1 RBIEINIH DT, ZNOIET PR A AV VLAY DO

BERRERR TALO T BT LE TV R A RN ALY D BfRE KL O TRBHOER Ay TF TR AR
VALY O SMHEZIRLTLIEEN,

8.3 HiR

TV A ARV VALY E2E™ is a trademark of Texas Instruments.
T RCOPEEL, TNENOFAEIFBELET,

8.4 BERMEICEHT S EEEE

ZO IC %, ESD (Z&o THHR T2 REMEDR DV E T, TH PR A AV VA VIE IC ZEORIBHITH ISR g A2 o 28

A EHELELFT, ELWVEOBWBLORRE FIEICEDRNIG S 7 A AR IR T 282030 ET,
‘m ESD [ZRAMHRIE, DT DR MERRE TS T /A ADSE R/ E TEIGITDOI-0ET, MR IC DG /ST A—Z) DT )
BT DIET TARSIVTCO DAL DI D WREME DS B 27280, AR A LT <o TWVET,
8.5 A&
TRV R ARV ILAY I FE ZOMFEEICIE HEEPIEEO —HRB I OERS S TWET,
9 LRATFEE
VOB R R OTEFIRUGTAR L CVET, TOUGET BRI IGEMIEL TOE T,
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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 ©)
@ ©)
PTPS4141QDWQRQ1 Active  Preproduction SOIC (DWQ) | 11 1000 | LARGE T&R - Call TI Call Tl -40 to 125
TPS4141QDWQRQ1 Active Production SOIC (DWQ) | 11 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 4141Q
XTPS4141QDWQRQ1 Active  Preproduction SOIC (DWQ) | 11 1000 | LARGE T&R - Call Tl Call Tl -40 to 125

@ 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 TI RoHS Statement for additional information and value definition.

@ | ead 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. 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 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.
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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
[ .4 |
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)
TPS4141QDWQRQ1 SolIC DWQ 11 1000 330.0 16.4 |10.75] 107 | 2.7 12.0 | 16.0 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)
TPS4141QDWQRQ1 SOIC DWQ 11 1000 350.0 350.0 43.0
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PACKAGE OUTLINE
DWQO011A SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

SEATING PLANE

(& o[c]

—

N

]
—_y

L 2x[4.173

10.5 = ‘

10.1 *ZL’ 8.346 \‘
NOTE 3

L0l

O T

mds —

8
° 1[3)(1.05 I L
;2 S 0.85 —= 2.65 max
|9 Jo.250) [c]A]B]

L

//\\

s /\
— 0.304
\ J \ | \L\, \I 0.204 1YP
\
\\ \f 0.25
- GAGE PLANE
SEE DETAIL A _
0° _ 8° ’T

1.27
0.4 DETAIL A
(1.4) = TYPICAL

~— 1

oo
W
\—> -

4226292/B  12/2022

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

5. Reference JEDEC registration MS-013.
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EXAMPLE BOARD LAYOUT

DWQO011A

SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

5(2) SYMM
x ﬂ ¢ r_T 3X(2) 8 (1.65) ¢ 3x(1.65)
; | 1 ] | 1"y
rc‘j [jj 3x (1.15) | 3x (1.15)
8x(06) —— | 8X (0.6) r ] ‘ !
3 3
&J S [ SYMM
Lo i ¢ e b t
== | 2x(4.173) = | 2x(4.173)
7X (1.27) L T J 7X (1.27) -
R0.075 TYP
! ©3) l R0.075 TYP ©75)

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

LAND PATTERN EXAMPLE
SCALE:4X

SOLDER MASK
OPENING

-y
]

_“' 0.07 MAX
ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK:
OPENING‘\

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

/7M ETAL

(R
'

‘“' 0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

4226292/B  12/2022

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWQO011A SOIC - 2.65 mm max height

SMALL OUTLINE PACKAGE

SYMM
o SYMM
ﬂ ¢ r_T 3X(2) 8 x (1.65) ﬂ ¢ ﬁ 3x(1.65)
P | 1y po1 ‘ (]
|

C‘:] 3x (1.15)
8x (0 6)J L 8X (0.6)J ] ‘
4 (|
e M s () SYMM
e = ¢ =t e ¢
e | 2x(4.173) = | 2x(4.173)
7X (1.27) 1 7X (1.27) |
D f
9
R0.075 TYP
1 ©3) l R0.075 TYP 1 ©.75) 1
IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:4X

4226292/B  12/2022

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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