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TR 28 SL A5 Y Bl CMRaouT PR T HOK 23 7] LLIKS) 3] AOUT % s IEVE . st HVGND i & , AOUT [H
JEBRH17E CMRaouUT(min) & CMRAoUTmax) BN o [AIFE | RO SR NGl CMR N BRI T B8ORS T LA
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TR ARG B L RRE M . X RA DIV W E , AR Rt gR . TS 2R xS N Tk DIV B Vv
JEA ERR TR fl R R T Vigy BRI IR . 24 TPS4141-Q1 B B Y8l | REF 24 76N thiZE 45|
HVGND , 4@ it DIVO F1 DIV &5 N &R E] HVGND. fEbB |, Vrgr = OV,

1150
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350
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DIV =320

DIV = 640
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VRer (V)

&l 6-5. ZXFF HV BTG E

6.3.5 i-EHH HIE (Vaour)
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HVGND fJIEH L. B T AOUT (Vaout) LHIHLE S AITEES Viay 1 Vrer L FZIEHEZ). X FHmig
17, VRer = Vivenp = OV B IR4E DIVO F1 DIV i%4#% B 2 A % 2 HVGND. R Bl & IE Vyy BE |, 12
H I Vaout XS T HVGND AlE.
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GAINerror
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GAIN
= 1%%ROR REFpCC REFpcC
Vaout = [~ Doy | X |(Viv & VorrseT_hv ) = VReF X (1 £ —gg5 )| + VRer X (1 £ —100 (2)

A MR % (REFace = 0) , 720 2 Wik oy 75 18K 3

+ GAINERROR
t—00
Vaout = | —Ddyon | % | ViV ~ VREF £ VoFrseT_nv | + VREF (3)

HHHES 2 3, M TR 4 NS ER Vaout THHE Vi ¢

VAoUT — VREF
Vhy = I—GAINERROR X DIVNom + VREF  VOFFSET_HV 4)

- 100

X458 1) VRer , AR T BEARAL 38 i 28 %ERRORRg M H 7 LR ZEm] LM 7 2K 5 15 H -

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

] 5 3 F5 2 1. %ERRORgg, , Al 5 H 72 6 :

GAIN IVOFFSET
%ERRORRg = + 100% X (1 + |+§)ROR|) x (1 + WV&"J) - 1] (6)
6.4 FFIhRAR
% 6-1. TRtk
VDD CE™ Vrer () DIV1() DIvo(") DIV() Thek
L X X X Ab T RWPRIRZSVEFE VDD Hift. HBH >
JE#% A0 AOUT ZZ s 4%
L L 160
BLa® L H 300 |OURIHUR ARSI, A TSR A E Y VDD
H oV Z 3.0V M. HLBHSME 8$A0 AOUT ZEnas Bl
H L 640 =
H H 1000
L RN 160
H 2 320 L) F ARSI . AT SR AR VE E 1 VDD
B k@ H X — FL. FFHZ AR AOUT ZZphas A
m A H 640 "
w A L B¢ Hi-Z 1000
RS X X X X — AbT R WRIRES Y ¥ VDD RV
(1) X: ok L: ZHEEHEF ; H: ZHmEF ; Hi-Z - &,
(2) VDD = VDD & b THBIfE-
(3) VDD < VDD KJE FFHIfH -
(4)  AHRELGE Vrer XFFHNIGEHE | S50 m/ kA EH 5y .
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7 ML FSEHE

&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

7.1 MAER

TPS4141-Q1 /& — K5 il 1 7] 4 P2 308 25 UK 28 1) =0 RS %5 UL AL F B2 4% . TPS4141-Q1 &/ 7 — A= BT
5%, R TR T A 5B (HV) |, 3] 78 W 2 F ) LU B e B e . TR R A L5 (H AN BR T~ S BH B Ha it
W HENRZE (EV) B, HENRERMBE T RS (BMS) MigHE 2% (ESS) A& B . %3 4F i
T 7 R A v R DU (VR RN TS o

TPS4141-Q1 7EHLJE 5| I FS2RF 4.5V % 20V ik N H RS , 78 CE. DIVO #1 DIV 5|l 52 EF 2.4V % 20V
[8 % m . 247 REF FIRAtAMEEME B ER | TPS4141-Q1 SZEFEiA 1200V [ 5 fi) H Ho A& I F0 7Ri% £1200V
A O 1) L A

7.2 JLRINF

K 7-1 BR 7RG HEH TPS4141-Q1 AT = EN & KL B . TPS4141-Q1 58 &5 &AL A-2 ADC
1] BQ79731-Q1 UIR f&J&k%eAHi%E ., 7EMbaplH |, TPS4141-Q1 F1 BQ79731-Q1 Uk B 75 & B4 | %% [ 43 Hh
HEHE 4 F B BAT- (HVGND = AVSS = BAT-).

TPS4141-Q1
5v
v vob 21 avbD
BAT+
HVGND
CE
< GPIO
DIVO GPIO
DIV1 GPIO
RH
- BQ79731-Q1
‘ AoUT Vx_GPIO
=
RL REF
{ HVGND
( AVSS
BAT- .

& 7-1. %/ TPS4141-Q1 1 BQ79731-Q1 I ER S LN E
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7.2.1 &R

R 7-1 5 T A RAE AR MCU 2] TPS4141-Q1 SREAT S8 IS I & 10 et 25K, fENE S, € MCU 4E
B /E HVGND ( o 3t ) .

£ 71. BWIHER TPS4141-Q1 HV JiI &

28 &
Vi FLFE T R 0V & 1000V
HE (Vyvpp) 5V 5%
ADC AR TG 5V
ADC % il k15 % +1.5mV
7.2.2 FH AR
7.2.21 SEBESEWERF

FEAFIH | HV S ATE BT BAT- NIE |, Fit |, TPS4141-Q1 AJfC B A A T mEE | W B 7-2 Fix.

2% [ 6-5 KM€ o A /0 R . ERRTE ADC il 2 R A Bl Y AT AOUT HL 3 L e KAG I 43 R 38 23 IR L o
WA VRer = OV (REF = HVGND) , w]f# ¥ 55 /N 73 45 93 R EE A DIViyow = 320V/V. BE &1 43 R 2% 0 F LE 2 AT A
SEIRIK) , ABIX 23/ NERT AT B ADC i B R A\ Y5 L ) AOUT Hi Vi

{EF DIVO 1 DIV iEFEFRFR o a0 Rt X FAEBIT e S My Eas 0 B A, - MCU 1@ 110
PEHX LT B, W TS B8 R LB E , DIVO fil DIV &3 a8k |, M4 MCU B 110 LU T
HABE K. ST, 2 ES4 E B E NES. Ktk , DIVO %33 VDD |, DIV1 MiZE#3] HVGND.

TPS4141-Q1

5V

v VDD AVDD
BAT+
HVGND
CE
< GPIO
ovof—  [ePio
DIV GPIO

RH

- BQ79731-Q1

‘ POA AOUT Vx_GPIO
|
RL

REF

0~

HVGND

’7 AVSS
BAT- ¢

&l 7-2. BEHllE. DIVyom = 320VIV

B 5N P SR [ I B AR T BAT- BIIE 1 HV HLE |, 3% TPS4141-Q1 B & N FXUAEAE |, i B 7-3 iR, —
ANHNER 2.048V (Vrer) BRI IN ] REF I, it REF £ AOUT HLJELL Vrer N O KA . DIVyom
NZ 640V/V , LLSZE: - 1000V % 1000V () HV i A\ .
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TPS4141-Q1
v vob|% [app  BQ79731-Q1
BAT+
CE
< GPIO
DIVO | GPIO
— RH pIv1 |+— GPIO
bor~_AOUT Vx_GPIO
o | Cooe |
REF | | 2.048v
7/ HVGND AVSS
BAT- (

E 7-3. Xﬂrﬂﬁ!ﬂ%\ DlVNQM = 640V/V
7.2.2.2 RELGTF
i BA R DR IR A B R 2

. TPS4141-Q1 HV I NMi#1%% , Vorrser Hy » £240mV.
« TPS4141-Q1 HV Hi25152 % | #2505 , £0.25%.
« ADC 4555/ , ADCacc. ¥t BQ79731-Q1 , 17 +1.5mV.

TR A ERE | A AR 3 A EAE Viy = 1000V, DIVom = 320V/V AT Ve = OV HIlFREFE T , AOUT HLJE
) e AR AN e /ML

1000V + 0.24V
Vaour = (1 40.0025) x [ 22552220 .
VAOUT_MAX = 3.13356V VAOUT_MIN = 3.11644V (8)

TRZEVRH) AOUT HLE (VaouT ipeal) FTEAMEST 520 1 3K, o VRgr = 0V :

1000V
Vaour_IDEAL = —330 - = 3125V )

1% Vaout maxs VaouT MIN i VAoUT_IDEAL B, Bt ERE A iR ZEN £0.274%. HATDLEREAEH iR 6
SRHRE -

0.25 0. 24
%ERRORpgL, = +100% x [(1+ &) x (1+ {5%5) — 1] = £0.274% (10)
ks ERE NI ADC B IRZEN -
%ERRORspc = *100% X (333957) = +0.048% (1)
IRIE L R 22 22 F B LN A R £0.322%
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7.2.3 WA H %
3.5 4
3.25 38
3.6
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 1:4
1 1.2
1
0.75 0.8
0.5 0.6
o
200 200 300 400 500 600 700 800 900 1000 -2000 800 -600 -400 -200 O 200 400 600 800 1000
Vhyv (V) Vhv (V)
=R VDD = 5.0V Ta=25°C X[ VDD = 5.0V Ta=25°C
VREF =0V DIVNOM = 320V/V VREF =2.048V DIVNOM = 640V/V
B 7-4. fefaThRe , & & 7-5. fe5ThRe , XU E
7.3 HYFAHREI

3 B R A S B AT S () R R L, A S (TI) ZHMAE VDD Al HVGND 22 8] & 55 B i A 2% . iZHAE —1
T EERE 01 uF BEEES , 5 M TR ERT 1 0 F BRI, ERIEHMFRALE (<Bmm) %
2 A ESR AKX ESL M HL A%,

7.4 %)

7.4.1 /5755
A&

JERT BEEE I A 51 B EL P 6 R U S AT RS I LA AR AR o MR AR T AR AT £ LR B RS T IR {5 S T
.

EMI )2

T HERBREEHL > EMI, HV A1 HVGND 2 8] ) FL 2R g g A7 A2 AR AT SR N 7 g (AR BH L A2 . AEVF 22 12
Firp, FeME U B R AR T 2 AT A2 B H

IEC ESD /# &3 :

N T B m R A 2 1IEC ESD Bl i ER | 76 HV FI HYGND Z [AJE HLZE . ait—3k | Z 250 2 A
HMik , Wik ESD A EMI PERE. G, 7R R =2 DA A K A R R AL IE HL R A E] R EOR , AR E R
TR R G .

N T HfR HV M HVGND 2 8] U IR BE , 15 B S fE 8% 14F R 75T E PCB B . Do A2 € it B B A [R] b e, 33t
ITIER B AT, MBS S &M B HY APra s 5.

AT BT -
&1 PCB i i Bh T a4 = AL I AR BUR B PCB ., I 5 KPR J b B I 45 21 F ER AR X FABELBT (0 yg)o

£
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7.4.2 il
4 A
Vb ( c 11 vDD
@ 1T |{HVGND
GPIO(I 1| CE
GPIO(I 1| DIVO
GPIO(I 1| DIV1
ADC(I LI ] AOUT
VRer G 1| REF
@ 1| HYGND

High Voltage
Ground Plane

HV

HV

HV

[[]]

[[]]

E 7

K 7-6. TPS4141-Q1 7414 =/
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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
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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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