13 TEXAS
INSTRUMENTS

TPSI31P1-Q1
ZHCSVGBA - OCTOBER 2024 - REVISED JUNE 2025

TPSI31P1-Q1 BEA& 17V 5 sl IX 3 25 A1 4 B R VR VR =B YR TR 78 FH I 1) 25

1 Rtk

o SRR OGS SR B AT e T 2 19 7 F P PHL A%
o SETF MR AL, S T R
o IR HAE S T X R A AT R
* Kz Si. SiC MOSFET 5k IGBT 54 Th 2 iR
oI FH T MIAR AR B P AR R 2 ok 4 LR
o A7V MHZEREN | 1.5A F1 2.5A WEAE 7 He A0 AIEE HEL IR
© FFATHRVRZEN A AEC Q-100 4
- REZYE 1 -40°C E +125°C, Ta
© DiREm AR
- AR T IRE e A RGBT SO
o RARMIGAIE
- %l : %4 DIN EN IEC 60747-17 (VDE
0884-17) 1] 7070Vpy 150 L 5 25
- iR S UL 1577 drdE HKGE 1 2 8h i
5kVRus P&

2 fiH
s HBEHE RS
4L HV+
VBAT- P o
M1 Rerunt M2 L1
5.2) 1y [
TPSI31P1-Q1
VDRV EN g e} _| Cumx

VDDH
VDDP—5V| ¢

—_ ~¢—voDM™ NC1
— NC2
T T s+ c
Ll |vsss VSSP| GND
D1
VBAT- L Hv-
K2 o

TPSI31P1-Q1 iR A

3 Ui

TPSI31P1-Q1 BEH TIREL MR B RS , (FAESR
TETTE A BT &, 228 A BRI
B4 38 (EMR) DL B KM K Ih & I 8% .

TPSI31P1-Q1 HAMHB IR OC. )2 s Bas F i
S, R T BRI BRI TR . TPSI3TP1-Q1
TEIR IS AT 1 20T Hp s W AT 42 ) rELIBR LR, DAX R Ui
RGN K HEFEIATERMET . TPSI3TP1-Q1 & — K&
BRI Bh A, AT IE A R Y R AT R AR
WREHBERIE , R R R R . i Ik 5)
RN 17V, EE R IR A EE BRI N 1.5A F1 2.5A
i, AT LA R ORE RIS, 56 SiC FET A1 IGBT.

TPSI31P1-Q1 & —/NEAE R IAEIE |, 1% /= [ J#IE "]
B PR E . PGOOD ( IR IEHIRE ) BRERER
IR GBI | I HA8 - IR IR AT 2L

TPSI31P1-Q1 # 5 Rk B AR W R , 5oL G 4
o, HwrEEE S . AR AR, HIRFEHETE . &
EMR A1y A BH 25 15 e [ 25 8 ok 5 58 mT AR A JF:
N RS, RIS B ] SEE

HEREFE
£p3E0)
DVX ( SSOP , 16 )

R
5.85mm x 10.3mm

RS
TPSI31P1-Q1 )

(1) W& TR RS, S B R AR R AR T
Ko

(2)  BEFRSF (K x %) JFRARE , FEAETIE (WiE ) .

(8) PR TRAA

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSHS7

%%%Irﬁkl


http://www.ti.com/technologies/functional-safety/overview.html#commitment
https://www.ti.com.cn/product/cn/TPSI31P1-Q1#tech-docs
http://www.ti.com/solution/battery-management-system-bms
https://www.ti.com.cn/product/cn/tpsi31p1-q1?qgpn=tpsi31p1-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVG8
https://www.ti.com/lit/pdf/SLVSHS7

i3 TEXAS

TPSI31P1-Q1 INSTRUMENTS
ZHCSVGS8A - OCTOBER 2024 - REVISED JUNE 2025 www.ti.com.cn
g
T HFEE et 1 8.2 THEETTHERE oo 12
2 B s 1 B.3 EPETEEH o, 12
B BB ettt eeenenes 1 6.4 BEETHBERETR oo 15
BN T 1 - TR B T R .o 16
B B ettt ettt nenn 4 T R B B e, 16
5 LI B R BT E A oo 4 7.2 BIBIRI T oo 16
B2 ESD ZEZ oottt ettt 4 7.3 B A IEE I oo 21
5.3 I IB AT 2 ettt 4 T T R et 21
B PP BEAE I e 5 B A R IR e 23
5.5 IZEEE D oottt ettt 5 B R ST e 23
5.6 ZELEIMFE .o 5 8.2 B SR T I ..o 23
5.7 2R RATEIAE <ot 6 8.3 I Y e 23
5.8 B A TR e 7 B T BT ettt ettt ettt ettt 23
5.9 BB UERIE oo 7 8.5 F s 23
B0 FFREFME oo 9 8.8 RIE TR e 23
BT HELAFVEIIZR oo, 11 O BT T B R ettt ettt ettt 23

6 BEIBEBT oo 12 10 BB BEERTT B R o 23
B IR ..o 12

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPSI31P1-Q1

English Data Sheet: SLVSHS7


https://www.ti.com.cn/product/cn/tpsi31p1-q1?qgpn=tpsi31p1-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVG8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVG8A&partnum=TPSI31P1-Q1
https://www.ti.com.cn/product/cn/tpsi31p1-q1?qgpn=tpsi31p1-q1
https://www.ti.com/lit/pdf/SLVSHS7

13 TEXAS

INSTRUMENTS TPSI31P1-Q1
www.ti.com.cn ZHCSVGS8A - OCTOBER 2024 - REVISED JUNE 2025
4 5| A B IIRe
ENC—]1 16 —1VDRV
CEC—]2 15 —VDDH
VSSP—] 3 14[—VSSS
VDDP[—] 4 13[—1VDDM
PGOOD[—] 5 12—1S+
NCC—]6 11—IS+
NCC—T 7 10—/VSSS
VSSP[—] 8 9[1VSSS

& 4-1. TPSI31P1-Q1 DVX #3% , 16 5/}§ SSOP ( Tt )

5l f
o A L]
w5 2R

1 EN I — e P RO AR A RE . AER 500k Q FHIZE VSSP.

) cE | | ETHRGE A R, SREAICR TR BB, A MARER S VDDP &
EN. W 500k Q THiE VSSP.

4 VDDP — P GIE BN
LR ARG oRE . TR . BN SN L% VDDP. AR

5 PGOOD ° T |BoaERE vssp.
HBH AR A A o 24 VA LA 1 ) o B o ks L e (1.23V) 1), VDRV

" 1 - L | BEEOMRH PRI | ORI A e A
(160mV) LA F. W 2.8MQ TH.E VSSS. 1L HFHEHA 1S+ 5| i —
.

13 VDDM — P R 1/2Vs |, FRFRIESH 5V

15 VDDH — P A R, ARFREA 17V

16 VDRV o — fe LS R B i

6.7 NC NC — TR BWHA NC 5| %R % VSSP,

3.8 VSSP — GND VIR 3 YR . BT VSSP 51l Z0UEE 32 25 40 2 M 3 b v

9. 10. 14 VSSS — GND RN B YR . T VSSS 51 I Z0% 82 2 IR G2 0N B2 ity

(1) P=HJ§ , GND = #3th , NC = i

Copyright © 2025 Texas Instruments Incorporated TR 15 3

Product Folder Links: TPSI31P1-Q1
English Data Sheet: SLVSHS7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsi31p1-q1?qgpn=tpsi31p1-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVG8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVG8A&partnum=TPSI31P1-Q1
https://www.ti.com.cn/product/cn/tpsi31p1-q1?qgpn=tpsi31p1-q1
https://www.ti.com/lit/pdf/SLVSHS7

13 TEXAS

TPSI31P1-Q1 INSTRUMENTS
ZHCSVGS8A - OCTOBER 2024 - REVISED JUNE 2025 www.ti.com.cn
5 B
5.1 X KB E
15 B AR RS T I TAR B VG B s (BRAEAAue ) )
SH B/ME BAE| B
WM #EJE@ | VDDP. EN. CE. PGOOD -0.3 6 \Y
WM IR | 1S+ -3 6 \Y
VDRV -0.3 20 \Y
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Cio HRHEK | WMAEREO) Vio = 0.4 x sin (2 nft) , f= 1MHz 3 pF
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5.9 SR

5 HARE KA T I TARREEVEE IS (BRAESAHN] ) o Ta=25C K

ZHIR B P T N p BT 23 B PF I DR AN 45
FAREL I J 2 A 5| R ) R T ket e Iz Py ey KRR B o DB R RN HL S 5 LR 2

220nF , Cypry = 1nF , . 50kQ L4 A . PGOOD % VDDP.

AR R

LAY

TN

GAERSS

/0 e HE it 2 B B B b O R B e Y, 2R

RPMEETS
it SRR -

fii. Cyppp = 1WF , Cpi1 =47nF , Cppp =

Y WikE A | BME RE B B4
COMMON
e Veul = 1000V
4t ~’~7{§ Rr # ‘;(&D
CMTI KBS TN | # Ven = OV 5 Vi = 5V. 100 Vins
TSD KT iR Vvppp = 5V 173 C
TSDH %%ﬁlﬁﬁl)i{% VVDDP =5V 32 C
LR
Vvppp =9V,
b L N EN=0V,
lvbpp_sTBY MR N H VDDP B CE = 0V 25 45| pA
- 35 LA
VVDDP =5V ,EN= CE=5V.
lvoop #2341 VDDP “F¥ R AT VvDDH > 37 mA
& lypppo
VvpbpH VDDH #i H L Vypop = 5V, EN = CE =5V, 16 17 18| VvV
Vyoom SRR (-4 VDDM HijE, | Vvepp =SV, EN=CE=5V. 48 50 52| vV
Pout_vooH F| VDDH M85 K Ih &A% 4. Vyppp =5V, EN=0V , CE=5V. 55 728 mw
g
Vvbpp_uv_R VDDP & & #®1H L7+ VDDP LFt. 3.9 4.1 435 V
Vvbbp_uv_F VDDP R J& I {E T % VDDP T 3.8 3.9 425 V
VvbbP_UV_HYs VDDP & J R {E iR ¥ 170 mV
VVDDH_uv_R VDDH K& 18 EF VDDH E7F. 11.9 13 142 V
e G R I
VvbbH_uv_F VDDH R BIfE T . VDDH FF%. 9.6 10.4 1.5 V
VDDH /¢ JE B R
VVDDH_UV_HYS I RBIE 25 \Y
Vvbbm_uv R VDDM &% BIMH FFt+ VDDM 7}, 3.4 37 39| V
IR
Vupom_uv_F VDDM R EH{E T . VDDM F . 3.1 34 37 V
VDDM K JE BB IR 7iff o
VvDDM_UV_HYS ORI PR 0.3 \Y
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EQQK@N%{#TE@I{@/&%}E W?J']M%E'f ( [;/%Ellz%ﬁﬁﬁﬁﬂ ) ° TA =25C Hﬁﬂﬁﬁﬂ@ﬁo CVDDP = 1“F , CD|V1 =47nF , CD|V2 =
220nF , Cypry = 1nF , . 50kQ F4iM . PGOOD % VDDP.

2 A A ‘ BME BAEME BRXE| $AL
KB EE
VVDDP =5V , EN=5V.
VVDRV_H WOk Jy e s 1) VDRV S BE | 278 A Vypph » - 16 17 18| V
VVDDP =5V , EN =0V f
VvpRv_L WRB NAE (1) VDRV S s | F22S T8I Vyppn 01| V
VDRV # X 10mA IR .
Vvppp =5V,
N EN =0V — 5V
A1l A = ’ 15 A
VDRV TE b7 H[) i 0 {8 i H LR £ F I Voo |
| 0 U P
VDRV_PEAK
- Vvppp = 5V,
. N EN =5V — 0V
VDRV i1 A UG B I ’ 2.5 A
TE I Bée 0 18] 14 e A i L FLA £ F IO Voo |
I A PRI
Vvppp = 0Vo
VacT_cLamp B A A IR R HEFIT lypry = 300mA., 1.9 250 V
& VDRV,
BN H
EN % RIME
Vit +en) " Eiﬁ;fﬁ’)\mﬂ Vuoop = 5V 23 25 27| Vv
EN RN BIH
Vit . \ =5V 1.7 1.9 2.0 \
IT_-(EN) T . VDDP
EN _F %N BI{E
V V =5V 0.5 V
IT_HYS(EN) L FEIR 'VDDP
CE SN
Vir +(cg) " Ejj:ﬁ;fﬁ”\'ﬂﬁ Vyoop = 5V 23 25 27| Vv
CE Lfyfi N\ B i
V V =5V 1.7 1. 2. \
IT_-(CE) T vDDP = 5 9 0
CE hHf N\ B
V \ =5V 0.5 \%
IT_HYS(CE) IR VDDP
\ =45V £ 55V,
M6 FELP 4 4 L voo?
Vo PGOOD o, = 2mA. 041V
e .
. . Vi =45V £ 55V,
I HEL Pt FRL vbDP )
|O|_ PGOOD Vo|_ = 04Vc 2 mA
HHEEH.
df?ﬁEE/fIEo VVDDP =45V £ 55V y
e PGOOD e 2| vA
REN_PULLDOWN EN J:E](] [j‘] %B‘F*ﬁ Eﬁ,ﬁﬂ%%o VVDDP =5V 390 500 640 kQ
RCE_PULLDOWN CE J:EQW%ZBT%QEEBEEEW VVDDP =5V 390 500 640 kQ
A
VRer+ W UL 37 A L Ta=25°C 1.23 Vv
VREF- A L L Ta=25°C 0.16 \
VREF_TOL PR T LR 2 2 -1.5 15 %
EeE R
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EE%@N%#TE"JIVEEFQ?@ W?J']M%E'f ( B%E[F%ﬁﬁﬁﬁﬂ ) ° TA =25C Hﬁﬂﬁﬁﬂ@ﬁo CVDDP = 1“F , CD|V1 =47nF , CD|V2 =
220nF , Cypry = 1nF , . 50kQ F4iM . PGOOD % VDDP.
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2H TR BME MEUE BRAME| -
Remp_puLLDOWN @%Tﬁ%m%&o 1.3 2.8 38| M@

(1) A IS+ BIUMK THARE . SSOFRAPIA 1S+ S, FEN A AR .

5.10 FFR4FiE

EQ?&@R%%FTH{JI(F/EET@ W{}H]H% ( Efé‘ijt%ﬁlﬁﬂﬁ ) ° TA =25C Hﬁﬁﬁﬂﬂﬂﬁo CVDDP = 1lJF , CDIV‘I =47nF , CDIV2 =
220nF , Cypry = 1nF , . 50kQ F$iM . PGOOD % VDDP.

¥ ‘ PR B/ME HAE BRAE| HAL
BRI IR 2%
tLO_CE CE IR HSFHT ], VvppH » Vvbpom = . us
tLo en EN 111 B8P 8] VvobH » Vvoom = #a7. 5 us
thi_en EN [ 75 H P B[] VvooH » Vvoom = Fad. 5 us
tPER_EN EN J&3#. VvopH » Vvpom = Fédse 10 s
EN =0V
M VDDP [-7}#] VDDH ( 4&F 50% ’
t , N N 1V/us B V =0V — 5V, 145
LH_vO0H ) HEARAERRY . bs 1 Vyoor s
VyppH = 7.5V.
Vyppp =5V,
¢ 7 90% HFM EN _EF+#] VDRV K | Vvoph » Vvoom = s 3 45 s
HHVPRY AR 7] EN=0V — 5V, '
VVDRV =13.5V.
Vyppp =5V,
¢ M EN TF£%] VDRV ( BN Vvpp » Vvppm = 845, 25 3.0 s
HL_VDRY 10% ) HAEABAEIR I [7] EN=5V —~ 0V, ' e
VVDRV = 15Vo
M\ VDDP FF4%| VDRV ( H1F%  |[EN=5V,
tHL_vDRV_PD 10% ) BIALIE RN A, T 3 s i [-1V/us I Vyppp =5V — 0V, 140 210| us
%%@ﬁ(ﬁ‘]@ﬂﬁﬂﬂc VVDRV =1.5V,
Vyppp =5V,
t 7£ 10% H°F M CE L71%] VDRV [ | VDDH 1 VDDM 58 4 . 185 s
H-VDRY-CE fEHB IR 1 EN=CE=0V 5V, :
VVDRV = 15Vo
Vvppp =5V,
. V) Y =fad,
tHL_vDRv_CE M CE T2 VDRV ( HF4 EKIDBHSV voou = # 3 4] s
VDRV 10% ) FAI4E R IR B (] CE=5V — 0V,
VVDRV =1.5V,
Vyppp =9V,
¢ M EN _EF+#] VDRV ( P 15% | VyppH » Vvoom = B4 10 ns
RLVDRY 7+2% 85% ) [f) VDRV _L-FHi i) EN =0V —~ 5V,
VVDR\/ =2.25V & 12.75V.,
Vvppp = XV,
¢ M EN F[&%] VDRV ( H°F- )\ 85% |VyppH » Vvoowm = B4 10 ns
F_VDRV BE % 15% ) 1] VDRV I a] EN=xV — 0V,
VVDRV =12.75V § 2.25V,
Hhisag
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5.10 FFRIFE (22)
TE B R 10 TR VG B 7 ( BRAES A B ) o Ta = 25°C B0

220nF , Cypry = 1nF , . 50kQ L4 M . PGOOD % VDDP.

HHME . Cyppp = 1UF , Cpivt =47nF , Cppz =

Z¥

WK

BOME MAUME ROKNME| B4r

tPp_cmP_vDRV

EN = CE = VDDP
VUD =100mV

FEAEIRNT I, LB VDRV |20 ~ 5010

AT R T B

W= Vis+ i VRer+ VREF- E2l|
50% Vypry HIEFE

290 350 460| ns
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5.11 45t dh 2%
300 1600
280 1500
260 1400
240 1300
220 1200
200 1100
180 1000
— S 900
E 160 E 800
» 140 L 700
120 o 600
100 500
80 400
60 300
40 200
20 100
0 0
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Ta (°C) Ta (°C)
B 5-1. #3% VDE 1 IEC A PR i B 37 A 8 B4 i 28 B 5-2. 1% VDE 1 IEC #5 PR Hil ThER ) 2 B A h 22
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6 40 B

6.1 MR

TPSI31P1-Q1 BN TRERTFE RS , MBS TIR e B A B AT 5, A IE S 65 & STl 4k
g (EMR) DAL KRR ThH HES . TPSIBTP1-Q1 54N R, DR BESM IREMLS & , BR T H
VRTRFE AR DT 5. TPSI31P1-Q1 FEIR M IS AT RN 4R M AN fURC IR, DA R R G iR A HEAT 2k
S, TPSI3TP1-Q1 & —fKFa @ AT C W s & | Al il 4 2 e 20 1 s I B AT P AR I i B i, PRI E =G M
B ARG MR IRE ROy 17V, W PR AT E B 1.6A 1 2.6A I, T DURE AR R HIETT G | BU4F
SiC FET #1 IGBT.

TPSI31P1-Q1 &R —ANEAE [ mIEIE |, 1% [ 8 E vl R . PGOOD ( HIFIEFARA ) BOIRES(E B IR
FMEEBIRIZM | I H I IR IR A R

ThREJT HE I BoR WIS — N RIS | SORIE BRI A HL UK Eh B AR BRAR T 85 IR R Ge L, %38 IR 2K D R A
ML BRI  ZRIEGAE I ( 80MHz |, ArFrfE ) TigtT , Dl s sUREN AR A% ik B g E AR . ik
bb, ZRIEAS A R B2 e EMITERE | (V2 N RES Ik 3] CISPR 25 5 Jehnit . fEfLfmidfed , Hdl
GRS IFE AP . FERGN , AR5 SR S Ge IS R e RN Y, RIS VDDH UL
T e, R S SR R B 5 B BEAT AR RS AR YE EN 512 B RAS K VDRV JXa) iy B P B AR T

FERE AT AN B R M B Dy R AL A rh, S A B TEAR S S BB SR8, I MR A3 (8] 25471 2%
M, IR BEAT RS -

<1<y
6.2 TRE T HEE]
EN == Jp Power

= Data VDRV
VDDP T * ] * VDDH

CE 3 ANHEE
: T

) § o 2

Py ° 4

=< L_ - <J—<4|X| >
:rr_ Conra |veer
]

= |
5 Data =] =p 1
pcooD [X] 8 | * IS+
2 | | Modulator Encoder | | vREF-
i + VSSS
VSSP : - VSSS
VSSP | VSSS
1 |
6.3 friE i EA
6.3.1 (LR A5

TPSI31P1-Q1 1 FH I 77 = 5 Fa 2 ML 4 778 s e (EN) RS2 . RIE 2S5 1 P 3842 i i e 39 i ki) EN
55, JFCAZE S T KB 8 B AR 2 ORI R G 2H . IR N B R0 280 B B 145 5 A R A v P BRI HL P, 490
Je FH B2 T 78 FE T RE o

6.3.2 /X fEHy

TPSI31P1-Q1 AN FH YR 2 A b 5 > Bl e YR A o YR T 26 72 i 3o o 25 738 s 2% M. VD DP A% S 25 Al 4 N\ T 21
RIS . PRSI T A B A R = EMI R |, BN 754 CISPR 25 5 2551 .
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6.3.3 WAz 5%

TPSI31P1-Q1 B AL IREI A |, AI4E 4t 17V drfR & LA 1.5A A1 2.5A WE{EH rmAE IR | &2 LLIKSh TR
L2 IR AR . IRENAMER T AR | TI Z5AE VDDH A1 VDDM 2 [a] LA K VDDM #1 VSSS 2 [al{ii F 55 % H1 25
#% (Cpive = 3* Cppq) » HE B A S /D NESML R 30 fi5. X MBI G AR E B4 2 78
HE X AT B R PR 9D FELR I s B

6.3.4 &/ 1EF5 (CE)

TPSI31P1-Q1 & — A m VA RS e CE. 4 CE B E A mHIT-Jf H. VDDP f£7ERT | St N AL
AT, AT BRI AT Th A R4 . 4 CE #¢E M RH-F H VDDP fF7ERT |, S fF ARG , A2
RE AT AN 2R AM B DA%, JF H VDRV K4 BN BEFE I H (HEF2 , VDDH A1 VDDM 2 58 42 i
L, BRI S B b A RN

6.3.5 L1548

TPSI31P1-Q1 WE P/ MR ARG B UL Rs . &1 6-1 Jeom 7 — MR IROTHER . A BB IR A A AT il 1S+
S L BL VSSS NFEAERI IS . — LB AR AE LU A T A\ 1 A Bk HE VREF+. 85 A B SR A BLAL SR
N1 B SRR HE VREF-o PSSR AELE HL AR S Y Rl P PR AR BE 241 £1.6% 0 ik L AN AN AT Y

R_CMP T Jis+

VDRV
Control

S_CMP + — Jis+

VREF- Ci) (i) VREF+
i []vsss

& 6-1. LB HIER

Eeias st R_CMP f1 S_CMP i #2 BIMR 4 A/ EL i a8 1 HUR S ok 5 41) VDRV RS HIZHE |, 40 VDRV #5612
G IVIN

. e e A B v

R_CMP 2 ! iy
VDRV _,—\—’—|—|—\—'_
& 6-2. VDRV $x1iZ %5
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6.3.6 VDDP., VDDH %1 VDDM X /& %% (UVLO)

TPSI31P1-Q1 Jy%i A (VDDP) A% Hayi ( VDDM A1 VDDH ) SZHLP &8 UVLO {R41Thag . % st AR 435 4% HR
A, HF VDDP @it FF+ UVLO R{H . 24 VDDP Hiyg ik F 2% T R R B )RR, T5ie EN RZS W |
PR S R IR RS B ULBRECE VDRV B OVAKHSE . X E T VDDP HidE% . Wi VDDP i i AR ik
KIEER, ERHLHI AT R VDRV ££ ty vprv pp WHCE NKHF. VDDP ULVO it {f PGOOD E U{KH

VDDH #il VDDM UVLO H#% 4y % s VDDH 1 VDDM F . 12445 VDDH 1 VDDM UVLO | F 18
i, VDRV A &4 & & . % VDDH 8¢ VDDM 1T % H ) UVLO FREEI{E , N VDRV 37 RI4: B A
. UVLO Ry H B IR ThAE , BB T3 m IR I Pt . 75 S@ A oW IR | DX 2h &% 2 BUFBE N V(B It &5
FLL , MM VDDH #1 VDDM HL =4 JE B . UVLO fR37 LI £ 203X L 1 5 T 5% I 28 H 1) F) A S i 7

6.3.7 FEIL S

TPSI31P1-Q1 &t K 4% LA I ritg . AR s ER A B A AR MR B S B AR T 32 T AR, BABIT 14
i%ﬁﬁ%ﬁ?ﬁé&%ﬁiﬂiﬁﬁ%ﬁ@@o A8 1k v i R T B AR O R A A1 A0 30 FRL VST 9% b A7 R T L L 4% ) 22
6-3 on T AR I R AT R . SRR MP1 AT MIN R i T BRI A FL 30 SR B 3 A1 FRLE T 5 (M) [ 3R
ENde HRBMEARGE AR, W MNT FJRIGER B IMQ R 3RTE K NMOS — ST B . (BTl M1 7
PE MR RIS L AR S 2 VDRV {55 KM HS & # T BE 520 VDRV (55 BT, MN1 B B ICE SN Z R
B, LA VDRV EFHE &, MM VDRV S E] Vac crampe 1% A2 BAE K 2 BT AR RECWORES . i)
FRE, AW LATE M RO 2 (BB — AN R FBE (290 250k @ BREE M ) o WEIERD , FRIN 6 AT fT F BELAE IE
IBATH AR E R R IRAE |, SR Th AR T h R X — £

BT MN1 ML 2 4h , MP R A E A B TS5 & ) VDRV R .. T REZHNH |, FH
% Ceq ( Cowvt 1 Cppe MRS ) EH L NEE ANERL. R TR F1E— BB, ZHAES TR E
VSSS |, Jfilid %R E VDDH 1 MP1 4k — 8K VDRV AR 2 VSSS BL E. i M1 25 4= Wi A i
HLA A G 3 VDRV (55 AR SRR S #BE Coq MBI , MNTHT BE KPR EESR /D VDRV L& B A

VDDH
{1 vs
MP1 Ceq >
— ol 1.
MQ T |
VDRV ]
L U
Cgs——
MNA1
VSSS
&l 6-3. =1k FE Bk

6.3.8 # KT

TPSI31P1-Q1 BAT R AGR AL G o 2 S AR . AR B AA B RAE N |, & B 358 M4
RGN B T2 A8 40, JF AR RS B DAZE RS 85 VDRV . 7EA IR 2 FEAR R 2 LLE RS sl 2 7, Thastekm
ANIRBN AT o
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6.4 B ThREARE
% 6-1 84T TPSI3TP1-Q1 21- i Thheti =L,

% 6-1. TPSI31P1-Q1 ThRek= (1

CE

VDDP

VDDH. VDDM

EN VDRV

PGOOD

R

CLr e

EL )

X L L

CUbTH,
VDRV it A5 H , R T 45 1R

(Sl e

C )

B PRI

M CE # B NALH T |, BRI =A%
=1, VDDH H1 VDDM H s e, |
BB, VDRV L plizs i |, R T4k
1EHLE,

Sl SCEAC

Sl SEN

VDRV # B H{KHEF. PGOOD fE/nikgk
REIRE . D&% VDDH fl VDDM
CERET

Sl SEAC

Sl SER

H LekH  |H

Til e HLERAE © VDRV % HHARAS H L 28
th R_CMP #1 S_CMP #%il. PGOOD 44
AR APIR o

(1) X:E¥k.

(2)  Vyppp =VDDP_UVLO Hifi.
(3) Vvppp <VDDP_UVLO I 1H .
(4)  Vyppn = VDDH_UVLO ifti F. Vyppy = VDDM_UVLO Bl .
(5)  Vyppn <VDDH_UVLO Biffia% Vyppy < VDDM_UVLO Bl ffi .
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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

TPSI31P1-Q1 B THREHETAR RS , MG IR e A B AT 5, AU IR 65 & STl 4k
HLEE (EMR) DAL R R T2 s A% . TPSIB1P1-Q1 S5AMEHIEIF G, DR SN —REMLS & , Bl T H
VRTRFE AR T 5. TPSI3TP1-Q1 FEIR M IS AT A3 MLl APl rEUBC LI, DAER R U R GE iR LA AT 2k 78
H. TPSI3TP1-Q1 52—k B AT R UKz 8% , Rl 04 M B2 i 2 i vt B 47 7 AR IR B R, R e 5 B
ARG IR AR SR B B R 17V, VB B AT f iRty 1.6A A 2.6A I, T DU ALK R HIBTT %, B
SiC 1 IGBT.

7.2 RN

7-1 FEIR I AL R R A TPSI3TP1-Q1 f i B JEI AN A . TPSI31P1-Q1 537 TPSI31P1-Q1
WA PR ) B AH i o AN TR A R3S L1 DA IR A% D1 FIZhEE FET M1 MR R RS e 2834 . M2 2]
IR FET , wJsEBlx m K. M2 fET 7 IR s S B H . 2 BH A Repunt A THEETE 1S+ FHE RiAH X+
VSSS () H R R W L1 AR rER

i) VDDP F1 CE Jita i iy FE i A & H i, b EN BN E PRI G Hi R A . ik 1S+ &+ VREF-,
TPSI31P1-Q1 ¥ VDRV B AEHT-LAEH M1, M1 H467E L1 A EREE . —H L1 PRI HEME R B RGEE R
F (2 1S+ i53] VREF+ B 2 RAEIXMIENL ) , VDRV # B K DIZER M1. JtelF L1 HPAA 6 i e SR 3|
A Cunk 1o BES USSR | IS+ ERHERRZE VREF- |, JEF RS M1, o R e 3 79 70 e ) 7 b
ST .

7 ENCIRE N EHAPRS , TPSI3TP1-Q1 & 7E T 78 F 52 il VDRV £REFSE & N s HF o

1 HV+
VBAT+
O O
K1 O
M1 Rshunt M2 L1
NN
1yl 1yl
TPSI31P1-Q1
VDRV | Cuink
ENCT—"° —
VDDH
— VDDP—5V|  c
— ~¢—VvDDM NC1
— J— NCZ%

T 1S+
VSSS VSSP GND
V. ,

1 HV-
O © O

K2
B 7-1. AW E R B MA

VBAT-

7.2.1 #HER
F 715 THBET SR RS ER.
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& 7-1. TPSI31P1-Q1 HBIHER
LuEs:

BEBR LA 2mF
TFE N [F] 350ms
SERUEENES 800V
VA (L RS P <10A
7.2.2 FFAIE I TR

HLBE (Vaar)s HEBFZE (Coc i) WA FLARTAS M 1B T BT 00 TH AL (lave). I PTIBA f0 F22
ESTTEE ¥

CpCLink X VBAT _ amF x 800V _ 4 5oy

lave =2 —tcyarer =~ 350ms M
SERI R E UM
IpEAK + IMIN
lpyg=—"—75—— (2)

WA LA |pea FE /N8 HURK AR HO SR FRUIAL | 78 UM

VREF +
RSENSE )

Ipgak =

FIRE , BN i RIS USSR B B/ UL | 8 UM

VREF — (4)

IMIN = RgpnsE

DRIE, A s LA 1 L PR RS P AP 7 A 0 U FEL BEL 2% Rense » SEFHRATR 23K

VREF+ YVREF— _ 1.23V +0.16V
247G = "ox4574 = 152ml (5)

RsgNSE <

Eﬁt&ﬁ“’*‘ y Fﬁlﬁ% RSENSE ?\j 140m Q.
WA LRSS FER I TH L A 50

1.23V
IppaK = Tily = 8.794 (6)

B/NUR B B AR
IMIN = Taods = 1.144 7)

P2 R AR LR TS A T

I +1
Loy = PEAKYIMIN _ 879441144 _ 4 965y @)

FEBFE I , o AR | FET RO FF I B B 0 o 21 P M\ 5 4 i 0 3 5 4 T 7 P T A 2
flo SRR LS b 0 MK BUSE A S Vipar/2 I, 2 LRI SR fow ax rere ICRIHIL A FE T 58 H
i T8
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TPSI31P1-Q1 H /NI AL PR # Ny 55mW. 1T FET ZEFize iR ) | Rt M E G | FET fR
WA, LA 06 20 58 4 8 B AT o IR /N DAL S IR ) T TPSI31P1-Q1 AJ 156 FET Wi R, Frik FET st
WA QroTal A 14nC. % Vgs = 15V, Nifi{f FET SR mG s | K RBIEN -

P 55mw
fsw MAX FET = Vo5 Orgray = T8V X 1anc = 261.9kHz 9)

BF AT IRIAR , Al HER /N Ly

L > 800V
MIN = 3% 261.9kHz x (8.794 — 1.14A)

> 100uH (10)

Xz, BT 100 n H QYRS E . 5 00 B ] SCREFT 75 3 AU FEL IR I H R BS o 0 1Y) LR TN S
L LAE 2= PR AR R AR A D 2R 25K

7.2.2.1 Cpy1s Cpve B

T8 Cpng 1 Cppyo HLE 28 B T- 418 2 5 # 7] VDDH #U_Ev] i 52 i BB KN Cpv1 A1 Cpne AR I
A I g T AT OCHA TRl ) B R it Ha it o AEJF R AR & R AR A JE 2 9F H VDDH b E S . T 2
Coivi 1 Cpneo H B AT B e R KN 2 /0 RO ETF SRS M R 5 1 30 5. 1% K/ A1 T4 VDRV
S VDDH HYEHH I RZ) 0.5V LR . e 11 Ap 2 12 v -5 4e e B BT R LA K/,

Coivt fl Corvg LALEATHIFI AR 2 o

+1\ 9L0AD
CDIV1=(nT)XTr”23-O (11)
CDIV2="XCDIV1' n = 3.0 (12)

L

n AT ST 3.0 L.

Coiv1 2 EEHE(E VDDH £ VDDM Z [ [ /M L2535 -
Coivz &HE4%7E VDDM Fil VSSS 2 fill ({14 2 8% «
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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 ©)
@ ©)
PTPSI31P1QDVXRQ1 Active  Preproduction SO-MOD (DVX) |16 1000 | LARGE T&R - Call TI Call Tl -40 to 125
PTPSI31P1QDVXRQ1.A Active  Preproduction SO-MOD (DVX) |16 1000 | LARGE T&R - Call TI Call Tl -40 to 125
PTPSI31P1QDVXRQ1.B Active  Preproduction SO-MOD (DVX) |16 1000 | LARGE T&R - Call Tl Call Tl -40 to 125
TPSI31P1QDVXRQ1 Active Production SO-MOD (DVX) |16 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TI31P1Q

@ 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 TlI'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.
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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 O 0O O 0 O0 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)
TPSI31P1QDVXRQ1 |SO-MOD| DVX 16 1000 330.0 16.4 |12.05] 6.15 | 3.3 16.0 | 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)
TPSI31P1QDVXRQ1 SO-MOD DVX 16 1000 350.0 350.0 43.0
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DVX0016A

PACKAGE OUTLINE
SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE

10.63
9.97 TYP

PIN 1 INDEX AREA

SEATING PLANE

(2 oic]

5.95
5.75
NOTE 3

14X
16 i
T

2X[4.55

e e

9
16X 0.354

0.154
8] [ [o.2560 [c]A]B]

0.33

g-

A
SEE DETAIL A

I 013 P
a

2.286

DETAIL A
TYPICAL

4229509/B 09/2023

NOTES:

1. All linear 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. 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.
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EXAMPLE BOARD LAYOUT
DVX0016A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE

16X (1.7) SYMM SEE SOLDER MASK
16X (0.41) T L ¢ DETAILS
dj ! 16
== | C 1
— -, — |
= | % Sy
r —_— - — - — = — J‘r _—— - — = —-— - —
|
- | )
J—— | ——
l l

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

METAL UNDER
METAL EDGE SOLDER MASK SOLDER MASK

OPENING SOLDER MASK
0.07 MAX 0.07 MIN OPENING
ALL AROUND ALLAROUND |y /
|
S
EXPOSED

EXPOSED
METAL METAL
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4229509/B 09/2023

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DVX0016A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE

16X (1.7)
16X (0.41) L STLMM

— | e

L —— | ——

- w
B it == e — | sy

= ‘ —

——— | -
J—— | ——

| o |

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 8X

DWG_NO:3/REV:3 MM_YYYY:3

NOTES: (continued)

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