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6.6 FFoqE: (42)

TJ = -40°C & +125°C. V(VS) =12V , V(BST - SRC) =11V
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TPS1210x-Q1 i EN/UVLO 5] JIH SRS vl S R B LRI (< £2%). WFE 8-10 H Al |, &8 — S s AL LAt

AT R AR B S B -
Ri1
; EN/UVLO S
j e

TPS1210x-Q1

A 8-10. & & R ERY
8.3.5 RIRIERY
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MIRHE (SRR ) HFLT BN RHEF , WHRAERY SCP IEH |, BNy SCP JIREAIEH .

WA H SCP_TEST Hifg , MIN¥ SCP_TEST 5] MIiEH:%] GND.
8.3.7 TPS1210x-Q1 [HERT H 1IN 5) 4%

K 8-11 Jigzn 1 TPS1210x-Q1 1 Jy i 8 (1 Ml bl 9K 3 55 7 00 BOEFR- I T T SR IKEh T X8 FET #h41 A9 2 H st 2
Ko Jei R ThBE AR A -

VBATT l%K_l R lgﬂ—l vout
T S SR B G
12vl L — T Cesr
CS+ CS- GIPU GIPD SRCBST _ G2
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Vee

ON [OFF — EN/UVLO R
TPS12100-Q1 _
ON |OFF _| FLT

INP1
ON | OFF— INP2

SCP_TEST ISCP__GND _CS_SEL _TMR
[ ! ! |

B 8-11. TR BMHR X B2 TPS12100-Q1 52 HLB%

8.4 B INREAE

TPS1210x-Q1 B ARz, A IFEEAAE 1Q kB,

R ENJUVLO SIHLE KT Veng) EFHBIME , WAL TAEBER. EABRET , 2B HNSBARE , ik
IXEhge . A R RS W ThRe 2 i H

1SR ENJUVLO HUBHRLE Vigney FREEBIE LT |, ZE8FREAR 1Q KIE. EiZBT | AR, HHkaKE)
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9 N FH L

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

9.1 MHfER

TPS1210x-Q1 R¥/2& AR AW TIRER) 45V, 1K 1Q. B AEmMIIREN 3% . TPS1210x-Q1 #8F 281 5 78 % 1 4t
VR R B ST g H TN (INP1L INP2 ) SRS IR s) Az B 54 3 N @& MOSFET , f# TPS1210x-Q1 Ji%,
NAE I E R 40 (BMS) rh S B ik 28 (O BRAEE % . SRR (2A) MM BRS) 2% wT £ K BN (1 nsh A1 s s i
Writk 2 (BB S g ) o IRShECH TR I i, 12V BMS RIS 2845 ) FRJF ORI MOSFET.,
ZAFAE ] ISCP A1 TMR 51 ISR AL v] it & (48 AR Thae | v LA 550 8 8 e (i Ao B2 A () . R DA B 3 3 53R
BifF M E4T N (5 CS+ F1 CS- 5l |, nl il #h# k6 I s B Ek MOSFET VDS #6:I 5¢ Bl FE A I . v 38 i 4
CS_SEL 5| Jiir N SEE I S AR M) e A AG I F PG B o % 2RI @ i % SCP_TEST #i A F A B2 11k 12 W7 7 i
i e

AR DL R | AR R B SR B S R e E .

9.2 AN : (RO BN DI RE R R EE RS (BMS) Il a8

Q1 Q2
VBATT rH—J L—Hj vou;
S A 1yl
R1 —
12V Pt CesT
R VS G1PU G1PD SRC BST G2
2 EN/UVLO
— Vee

cs-
% R
Revs TPS12100-Q1 :
cs+ FLT

= ON|oFF —INP1

ON|OFF —[INP2
SCP_TEST ISCP TMR CS_SEL GND

Tws Lod L

B 9-1. AN AFEEE . BAKEFinRAANIIGER BMS Bk as
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9.2.1 &1 ELR
RN TZR AR BIR BT S
& 941. Bt SH
b8 {8

SR\ FBUE Vi 12v

RIEBUERE A, VINUvLo 6.5V

BRSURIIL , lout 25A

KB A, lsc 40A

B RY LR (tsc) 1ms

R EEERE
HLR I fi& A
9.2.2 FHR I TR
BRI Rens HILER

R RY A HL .V (sns) BEBGE AT 30mV §7 £ 2 300mV. #Hir T IRBIME 30mV [#1E 7T it 2> %2 31 R 5 75 1)
. P IR BIME 300mV FRIME AT AE 2 3 BCE A I B B P 2 R h R FEHL. N T oK PR LA I A (), i
# 40mV 1y BR ORA BB S . A BUR AU i A I LB Rens

V(scp
RsNs = (Isc) 9)

W — NN A I 1 mQ |, 1%,

FEHR {5 R L BRAS SEA AO AT S ORYPORG JEE , PT DA 5 v A R R P BB LS V sy
I FERYBIE - R scp £

Rscp W B RY B . A AN 2 3R 5ZE .

I R — 19mV
Rscp (1) = LSty m 19 (10)

N TR R BB 1 E 9 30A , Recp ITHEER A 5.5k Q .
WEFERALIL P AR EAE - 5.3 kQ, 1%.

FEW RAOK dildt TS OLT |, RGN R A UK ATRE fE CS+ 1 CS - SIIZ A AR KN Z 05 5 k. 1k
BAF AT REAE RGP AR R R VB ORI T T IR IR . O 7RO AR L, TI A I LB (Rens) LERINA T
R RC JEB AR TCAFI AL TTF | JFAE S br AR SR M0 (6] R AR (B £33 MOSFET VDS Al SEEL I
ek, ANAE RC JER RO, LG e B ORI o

RER SR TEL - Cryr L

XA I TRm B, RvFR RS R (8] 1ms. BLALEE ORI IEIR tse W] LUEIEAE TMR 5] 240
Ui 2 [EEFE GG M A Crvr KRBE . HHILUT AT AR tge BEN 1ms 1) Cryr fH.

80 X t
CIMR = ——q— = 72.72nF (11)

WP AR W] AR HEAE © 82 nF | 10%.
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MOSFET Q; #1 Q, 7

i MOSFET Qq Al Qp B, HL2E () My U S AL AR AL KFF ST Ipv S KIRIRHUR Vosuaxys SKHIIRHLIE
Vesmax) PARZ 5538 HLFH Rpsone

R FF BRI R | BVUE A AR i KRR 4 7 B L

BORTRVEHLIE Vosoax) LAUENSES | LUK SIF 5T LA B LR . 4 3B L FF FLE Jy 35V, At i
T Vs #5E H KA 40V 11 MOSFET.

TPS1210-Q1 AT BRFN K H K Vas N 13V, BRI % FR Vs T/NEE N 15V 11 MOSFET.
N T FEIK MOSFET @ #iFE , @ ULEHR AT a8/ME Rpsony-

MRHR BT B SR | SR 2 BUK7S1R0-40H |, HATEE A

* 40-V Vpgmax) 1 20-V Vgsmax)

* X Vgs N 10V I , Rpgon) HIHALHE )y 0.88m @

B2/ 75 C ggt 7

PR LT 2 LA K2 345 w A LA AN E 28 LR 88 ( JEHE(E BST M1 SRC 5l I8 ) 7ed. AU F A, it
HIREN A BUK7S1R0-40H MOSFET JT i 1 E 4% B 28 5t /M

Cpst = w = 274 nF (12)
B ) m] FARE(E © 330 nF , 10 %.
BEXEHE

I ERAE S VS EN/UVLO F1 GND 5| 2 [H] ) Ry Al Ry #MiR 4 85 9 4 ] % R 852 (UVLO). it
TR A3 KAE , ARSI R A

Rz

VuvLor) = Rr + Ry) % VINyvLo 13

A TR RE AR M IR B IS N B, TG Ry Ry B = R E . H& , BT &2 A H2S & A4k
HE IR IO S A R IR S X s R . R, R FRR FLRH AR FIR I(Rqo) 2 4iLE UVLO 3] IHI IR IR
K 20 1%,

WA RE |, Viovior) = 1.21Ve WBETFESRRE |, VINgyLo N 6.5V N TIFJIRE | H5eikd Ry MME =
470k Q |, FFHEA TR 13 SKAEH Ry = 107.5k Q o i #R B bRt 1% HFHAE : Ry = 470kQ H R; = 105kQ.

22 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS71210-Q1
English Data Sheet: SLUSEZ2


https://www.ti.com.cn/product/cn/tps1210-q1?qgpn=tps1210-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN1A&partnum=TPS1210-Q1
https://www.ti.com.cn/product/cn/tps1210-q1?qgpn=tps1210-q1
https://www.ti.com/lit/pdf/SLUSEZ2

13 TEXAS

INSTRUMENTS TPS1210-Q1
www.ti.com.cn ZHCSQN1A - OCTOBER 2023 - REVISED DECEMBER 2024
9.2.3 W 2¢

A 9-2. INP1=INP2 = GND H. Cggy = 470nF Hf 3¢
i B/ 3 1 2

B 9-3. INP1=INP2 = HIGH H. Cgst = 470nF i} 528
s £/ 3 1 £

& 9-4. INP1 HKH P25 HF H Cgst = 470nF Hf
TPS12100-Q1 ) S m 7

& 9-5. INP1 = F2{K 8 F H Cgst = 470nF B
TPS12100-Q1 (¥ %W Rz

&] 9-6. TPS12100-Q1 7E 30A TR B T4t
25A % 35A i EHIR )L R

Bl 9-7. TPS12100-Q1 4% Vi ik i) B 3 E 1A oL
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9.3 HJRAHREIY

4R MOSFET 76 INP1 #5541 S AR 5725 0 TR JCITINT | i N 27 AR 4R 1 FEU B2 7R 5 N 7= 2R TE LR 2RI | i
2 A R E e L O AR AR L R R . BRI ((BRAD ) (R SR Bk T 5 B N B Y R IR LR
U1 5 A SRS e AR ke M [ R X S AR W] B T B 1) AN R AT M R LRI ) MR 7 L

 {ERAGAT GND Z IR TVS AR AN A FL 2 a0 A 2 6 SRR A it B | LE s o
* {EfHH AT GND Z R A8 B TVS A RIS SR e o

TPS1210-Q1 #1 VS 3IMEE . T B RIERIZAT , 13|10 R FE L FUREFTE Vivs_porey HIFEAL . 10RHIA
A AR |, TI AR IZER N BRI VS 312 [W3CE — A Rys - Cys BB B LU IR HUEMES . TI RILT
F29 1009 {1 Ryg -

PRI JOK difdt MRS | R GRIAG Jm 4 /E UK fig 224 CS+ A CS - B I IR K (28 45 5 . otk
1 T Bl 23 1 2 205 S BT (AP T ARB Iy 7 ARR BB, T B AER I PP (Rews) LR AMAT:
For RC UEHARTC IR0 b BT | IFE S2BR R G000 D010 REAR B (. 7383 MOSFET VDS Hill KB
VORI, R RC IEBARTOPE | LS R A (R i 7

TR 1 BA R RY T R L S T 5

Parasitic Q1 Parasitic
VBATT inductance Rsns b_E‘}LQ—l vouT inductance
. Y
LYI
CBST
4 q
— ’_“_| D2
CS+ CS- G1PU G1PD SRC BST
— :_|: TPS1210x-Q1
GND

& 9-11. KA RARY TAEH TPS1210-Q1 HL B Skt 5 3

£
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9.4.1 /G758

BRI FEFE (Rons) SEUT TPS1210x-Q1 FRCE , ARG FF /R CHEARIER: Reng. HEZA RKIF R LHEARKIFEE

B S R) LEFF 28 HI 12 H A7 fed o

ST RN, 78 VS 3T A1 GND 2 88— 0.1uF B8 5 & i Mg 4 S R e 2 28 . Jescsts 22 48 LIS F g
R, AT R AR YR S| B (VS) 4N RC 4 .

Ry 5 R PR D/ IN A 4% EL U o R RS i N 381 67 28 1) R FL T B A2 DA AR [l B AR A ELSPAT HLAR G S

A MOSFET SEir 12 i S 3R 30 51 I ( G1PU/PD A1 G2 ) JiUE , M Ififdt MOSFET I b S 1T 2 il 2 4t
WO BN 51 BT B — AN B MR A B o 25 FER I — AN 5 A7 FL B S A5 MOSFET Rl AR B, DAMEAE T
L0 v AR 7

TSN E — A TVS AR DA T8 SR R 5 I =14 30 1) B o b TR B 25
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9.4.2 frjmr bl
[ TopLayer
L

L

©
©

Inner Layer GND plane

Inner Layer PGND plane

Via to GND plane

Via to PGND plane

& 9-12. B B2B MOSFET ] TPS1210-Q1 #2%! PCB 7 /5~
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10 ZRAFFN SRS HF

10.1 BSOS T FE S0

SO EOFRE A , T SR ti.com LRSI SOOI . st @A AT BVR] AR i A IS
o FREMMEMELE I AR OB SO a5 BT I k.

10.2 TR E

TIE2E™ i Se b is e TR EE S Ok | T EEN L KA RANE . ST RiF @S5, B8
WA MZBIRE 3 W& |, SRS P 5 B

BERPIN R BN TS “IREEE” 24t XN FEIAE TI FEARIE |, FHFEA—E & TI A 1533
TI i FH 452K

10.3 Fitp

TI E2E™ is a trademark of Texas Instruments.

A b3 5% BT & I =

10.4 BB S
BRI (ESD) SR RIX AR HL G . ZE AR (TI) B BOEIIE 24 i T 5 B AL BT A R F B . 0 SRS <3 IE A 0 b

A RIS R | A SRR S s

m ESD H#IR/NE FERUNIERERR R , REBAIRMME. F% LR RS ATRETE A 52 21K | X2 R vIEw n) 2

B ] B T EUER R 5 R A BTSN HE A

10.5 RigR
TI RiEF RARIERGN IR TR 5 B R FE o

11 BT I EIE
VE o DART R AS I VRS T S 5 24 5 R AS ) DR AR ]
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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 ©)
@ )

PTPS12100QDGXRQ1 Active Preproduction  VSSOP (DGX) | 19 5000 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS12100QDGXRQ1.A Active Preproduction  VSSOP (DGX) | 19 5000 | LARGE T&R - Call Tl Call Tl -40 to 125

PTPS12101QDGXRQ1 Active Preproduction  VSSOP (DGX) | 19 5000 | LARGE T&R = Call Tl Call Tl -40 to 125
PTPS12101QDGXRQ1.A Active  Preproduction VSSOP (DGX) | 19 5000 | LARGE T&R - Call Tl Call Tl -40 to 125

TPS12100QDGXRQ1 Active Production VSSOP (DGX) | 19 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1210
TPS12100QDGXRQ1.A Active Production VSSOP (DGX) | 19 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1210

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents 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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e 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)
TPS12100QDGXRQ1 | VSSOP | DGX 19 5000 330.0 16.4 5.4 5.4 145 | 8.0 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)
TPS12100QDGXRQ1 VSSOP DGX 19 5000 353.0 353.0 32.0
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PACKAGE OUTLINE

DGX0019A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE

PIN 1 INDEX:
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NOTES:

PowerPAD is a trademark of Texas Instruments.

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

per ASME Y14.5M.

exceed 0.15 mm per side.
. No JEDEC registration as of July 2021.
. Features may differ or may not be present.

(G20 w N

. This drawing is subject to change without notice.
. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
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www.ti.com




EXAMPLE BOARD LAYOUT
DGX0019A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

20X (1.45) SYMM
1 | 20
20X (0.3) |
(R0.05) TYP

oy

10 11
|
(4.4) ]
LAND PATTERN EXAMPLE
SCALE: 16X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\ SOLDER MASK‘\ /OPENING

I
L \
0.05 MAX JL EXPOSED METAL 4 55 Ny JL EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4226944/A 07/2021

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.
8. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA0O02 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).
9. Size of metal pad may vary due to creepage requirement.
10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
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EXAMPLE STENCIL DESIGN
DGX0019A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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(18X 0.5)

(4.4)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 16X

4226944/A 07/2021

NOTES: (continued)

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