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R(ﬁ) ) R(WAKE) FLT , WAKE FF5¢ iz B FH 70 Q
VNP H) » V(PM R 2 \%
Vinpe_Ly » Vrm L) 0.8 \%
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T, = -40°C & +125°C. V(VS) =12V, V(BST - SRC) = 11V, V(SRC) =0V
S5 WA BME  MAME  RKNE| B4
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A
WAKE
ILOAD
lLwu
Bypass FET V(G2_GooD)

VGS = V(G2) - V(sre)

Main FET VGS  V(c1_coon)
VGS = V(1pu) - V(SRC)

Vdrop
VOUT

>

te2(wAKE_LWU)

Bypass FET (G2) is ON

Main FET (G1) is OFF Transition

Bypass (G2) to
Main (G1) FET

Bypass FET (G2) is OFF
Main FET (G1) is ON

& 6-1. & S BRI R G MR DHAEAE i 2 T AR
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> 10 ps <_,/
WAKE
Main FET V(s1_600D)
VGS = V(ctrD) - V(sRC)
Bypass FET V(G2_coob) j/
VGS = V(62)- V(sRe) /
F—_—_——————————— — — — — — t
tc2_oNTPV) 4—" P
\P te1_oFFTPm
Main (G1) to
Bypass FET (G2) is OFF | Bypass (G2) Bypass FET (G2) is ON
Main FET (G1) is ON FET Main FET (G1) is OFF
Transition
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TPS12130-Q1 2 — K A A R FUIZ W TIRER 45V 1K g B REmMIERBN4s . 1Z4sfF A 3.5V & 40V 1% TAEHE &
JEE, EHAT 12V RGETE. ZERET LR SZIE SR - 40V [ 40 U5 H R IR AR 67 30 G0 520X G L R (K 5

TPS12130-Q1 £l 7 P/ IR zh < |, 78 ERg4R b B A J85) MOSFET £ 1.69A firLifiifl 2A MERLILRE /1 , 7E1K
DiFErg e HAT 165uA S fim Al 2A VEHILAE

7E LPM & H PR ThARIE R T, IR FE42 FET (445 508 |, M FET k. MR T | et BA KN Ig
WHHRE , N 35 A ((MAUE ) . A ISCP/LWU 5] JHIE 3 N TAERSH B 2h e it 8 . £ EN/UVLO &b F
RSP g FEE 1 uA ((HUME ) .

Zas A —> WAKE %yt 51 ] T-faomis At ( TARRE AR TR ) .

Z s A MOSFET VDS il 84 Rong FELPH 2% RS2 AL a8 5 A B AR . v ARC B H 20 SR R A7 i s 47
Ao ZasfFiBiE s SCP_TEST % N\ H 4 il K12 Wr py 38 50 0% LU e 2%

FEFLHE . AR KBRS ANRE ST | S e IR S fe R ik (FLT).
TPS12130-Q1 A% H 19 5[ VSSOP Hf3,
7.2 DHEe HHERE

Q2
Revpass
AAA

2\ AA4 u.-

Q1

VBATT ) [ i< | VOUT>

Cast
VS 4 CSJ_\ G1 PSJ*_‘?EPD '__§RC G'2__| BST
L] L]
165 pA
] ] ST 60 A 2A T 2A |
A Internal | EN L' 'L
27V jl Regulators
24V 1
POR VINT G1 ON/OFF G2_ON/OFF

£NEN
Al | G1_ON/OFF

o3vyl I G2_ON/OFF GIPD | _i@/)
L VIO LT WA ,_I_[ JWAKE
EN/uvVLO[ ] Y T |y TARE L
IR 2% Gate |«—— VDS, vGs Faultlogic VGS +

WAKE 70 Q
[<—EN

Comparator
NP [ F——— Driver
2V A | I control Charge
p SRC g —
08VY | logic pump _ [-4—BST ,_l_[:l FLT
_ enable logic
M —— jl VINT  VINT ¢—SRC i1 |= 700
2vA || A
08VY | <>
>| >
~E

'S > Reverse

SRC—P> Protection Logic —‘_L\ TPS1 213-Q1

TMR T ISCP SCP TEST [ CS_SEL GND
1LWU
Riscp
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7.3 FRMEULEA

7.3.1 B EAMR IR 2% 4 (VS. G1PU. G1PD. BST. SRC)

7-1 IR T HL A S AN R 2 2 F R S R EA L. AR RE T FET MR KN 1.69A/2A I {E Hi
TLHE AR AR B 2% (G1) MU 55 1% FET [ 165uA/2A VAR 1 L AL/ E FE SRR KN 2% (G2)o 3K L5 K AR 9K
A ATAE R DRGSR FET JFHE , AT CRAE A X S R I 4y ) . — > 11V, 345pA i 41

H VS i1, ReiE N EAEMRIKS# ( BST l SRC ) LIAMTH 28 HiZ8 4% Cget 7R HL.

VS R HI S M IR . EREIN VS H EN/UVLO 4 2 i SISO T, B R 5 38 Cest A
#ICH. 2 Cger LK Vigst uvior) i, MHRIKENES SR e . e A 1V (MAUE ) 19 UVLO

IRV, AR PRTE W UE A AR T 38 3 (s PR RE R Bl . ARFESMES FET Qg F1 FET JF AR e i IR % |, 1% CpsTo
FH 7 AR 3 8 RS, B % BST & SRC (K HL KA F] 1.8V, KIS B 5530 5 &b T 2R FDIRAS |, Mz VS 51
R R, AR A R, B3 BST & SRC HLEM A E 10V, M BAF 0w 4 T 8 FIRES .
BST 5 SRC Z ] { Hy Ak 42 7E 1.8V A1 10V Z A F8 AR |, il 7-2 Fios.

& 7-1. & FET HitkIX3) 58

VS
Cs+ J.r.12 v
To VDS
current
sensing SRC —_—
Charge [CS- T -
pump (11V)
V(BST - sRe)
1.8 VA 345 pA
10VY BST
;‘ Joser
F Q1
e N
. Q2
G1PD F
N
::i SRC
TPS1213-Q1 :E Ruoap
<
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ToRV_EN Ton TorF
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

V(vs)

ov

V(ENuvLO)

V/(8ST-SRC_OFF)

V/(BST-SRC_ON)
V(BsT-SRC)

V/(BST_UVLOR)

INTERNAL GATE
DRIVER ENABLE

E 7-2. HEREBITRER
1 FH DL R 28 2URT PAH ST R A DR 5h 284 A 48R

_ CpsT X V(BST_UVLOR) ’
Tprv_EN = 345 1A (1)

o,

Cast /& BST Al SRC 5| il k- f) s i 42 fL 2%
VigsT_uvLor) = 9-5V ( #KfH ) -

7.3.2 FH:H )

T AR A P B0 T 2 2R IR B S 20 B %% O B HLAth ECU 7E N ISR F it L. IX 28 ECU W AR ALA K HI N H
7o WA ECU MR AANSZ PN 7 s0AT T, AT R 27 AL IRIM HLdm , JF rTBEBA TR FET.

N T BRAEIAE T SSIIR KR FIAL , FIA TPS12130-Q1 &5 fHE I LU REEBHEOR .

7.3.2.1 (F/HILIIFEZES FET ( G2 Jiz)8% ) AR #BEH T HE

EHZA FET (Q1. Q2) BB A, AIfEH 58 FET (Q3) AR 128 20 4% il Rt 2814 fh Bk AT Pl 78
FH, PR VR FLA -

TPS12130-Q1 ¥ Mtk 5h 28 (G2) 5& H MmN (LPM) £/, SRR RT A T XS 7 (AR D46 55 B FET

(Q3) , JEXF AP BIEAT IS, RIS BR AR . B 7-3 BoRn 7R TPS12130-Q1 HRIIFES5 # FET L
Ti%, TN ETE . SN AE RS Cg T FRARHIMR T I He 452 23 I 22 IR IR FLAT o

12 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS71213-Q1
English Data Sheet: SLUSF08


https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ3&partnum=TPS1213-Q1
https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com/lit/pdf/SLUSF08

I3 TEXAS
INSTRUMENTS TPS1213-Q1
www.ti.com.cn ZHCSQQ3 - MARCH 2024

BST
| Cast
INP - | G1PU| _
s T
|J G1PD
4
'_
SRC
4 .
H
'—l G2
I(G)@
BST
TPS1213-Q1

B 7-3. fEFMRTFESEBE FET MR R Ry A AR T

7 TR 24 ENJUVLO #dr %8 s B LPM g 241 P (i) () i 3k 500us I, #8423t 165pA i
W G2 fiE PR ITIE Q3 1 FET ( G1 MHRIKE) &8 ) fEr Wik .

RS 2 Al E |INRUSH :

Vv
BATT @)

IiNrusH = CLoap X Teharge

Hep,

ClLoap /& fE HIZ .

VBATT 2HINHIE , Tenarge 7278 L H] o
7720 3 W AT Y Cg 1.

_ CLoap X I(g)
IINRUSH

g (3)

Hrr,

lic) A 165pA ( JLAUfY ) .

HIKHIBH Ry 62015 Cg —ite I T BRI SRR B Cg AU I Rg MEBUE AT 220Q 14700 i,
ST AR TS, AT LB AR LPM 3RE Dy BTz 32 FET (G MMRIKED 3% ) JF L5 % FET
( G2 MBI A ) « BUAETT LUK INP SXE) A & RSP R ITIE I FET ( G1 MHRIEZNES ) .

7-4 IR T AE K RN AR T RE 55 B A D oK R A R A A 8 R ST R . BB R — A 5 55
FET SRIIZhR L% (Reypass) » W 7-4 Fis.
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Q3
Reypass rﬁ Low Power Path
o 2 LIl
e Rs
Ji- ‘ l Covot
Q1 I
vj/iT. —y I8 — Main Path VOUT>
= o—_|
l Vee

| TCBST
CS+ G1PU G1PD SRC BST G2 Cs- R4
ve o

EN/UVLO Vee

ON|OFF — INP TPS12130-Q1 %Rz
— iPM WAKE

Active | LPM

ISCP/LWU TMR SCP TEST CS SEL GND
I c 1 1 1
Riscp l MR — e e

7-4. REFUETIFES B FET AUEREXDI R LIRS (Ravpass) WEIA LSRR TPS12130-Q1 L ik

5 P 35 R BR AR BEAT S0 3R A48 70 HELD 1 Bl S B R

TPS12130-Q1 A A LS B R AR 1) 1 3 L 5 4% 7o HU R [ Bl T sk e B2 T e . o FLFH %% Reypass A1 FET Q3
K 7-4 s

FEAR B 2% 70 s ) | 234l W G2 Al SRC A L T SRAG M 55 % FET Q3 ) VGS. — H A& 3] ity 3 {7 ik
#| Vao coop FUME ( AUME N 7V ), KW Q3 MRS RIS ( AERARCRE ) |, Bt CS+ M1 CS - 5l
JE L B ERL T

T %, A SRR (Inrush) BT ABEE v T 08 BERE (Iluwy) - 0 7-5 Fs.

14 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS71213-Q1
English Data Sheet: SLUSF08


https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ3&partnum=TPS1213-Q1
https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com/lit/pdf/SLUSF08

13 TEXAS

INSTRUMENTS TPS1213-Q1
www.ti.com.cn ZHCSQQ3 - MARCH 2024
V
EN/UVLO EN/UVLO is pulled HIGH
LPM
LPM is pulled LOW
BYPASS FET
(Q3) V2 coop)p - ———— - __ 7V Typ /_
VGS =V@G2) - Visre)y Vel _
SCP C tor acti
- CS+ and CS. are montored >
IINRUSH | = — T - —
IsvPass
wup——1-—"——"—"———- — =
Vour
Output Bulk
Capacitor Charging
WAKE WAKE pin is pulled HIGH internally

Bl 7-5. I IR VRN KA B A SRR NI R

BB MR R A RE . EERIBITHIE , BRI 2 Reypass 5574 FET Rpgon —#2H T B & 7k i
L EE . Al LN AxUEPE Reypass :

(2 A x Rigcp + 10 mV)
Rpypass (Q) = Two — RpsoN_Bypass (4)

HZHT 8.1.1.2 P13, TR IC BZBIT R A U #

i
H
Riscp Ry Bk BHE (77N 8 #HAT R E ) B FER AR AR .

lLwu 72 JIT 75 B A7 28k R hoe P A

Rpson_gypass 257 FET ] Rpsone

Reypass A Bl T-7E b Bk N J 2% A 1B] B i FRL A BA A Q3 [ R 77

7.3.2.2 £/F 3 FET ( G1 B34 ) HRIEZZF SR

TEARAE R TIFESS B BRI R A o, v DA 32 FET MR SRS 4% i ok 56 s HL 25 78 i o

+

N T AEBA BRI T FET JT @A BRERIG B, 668 Ryv Ry Cq, WK 7-6 flios. Ry A1 Cq b &
185 FET MR 0 i Bt B0E R . FET JRARERFEMIR BT , Mo AE % Y Hi 2 & b SEILAZ 12 IR AR o
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5

CesT E
—II—| cipu| R F?m

|J G1PD[ /%Rz

a SRC =

> l
TPS1213-Q1 SRiow ICLOAD

&l 7-6. TR FELI R A
I A0 5 W ATHER FET T 3 1A F VR F AT -

VBATT
IiNrusH = CroaD X Tcharge (5)
0.63 X V _ x C
Cp = (BST — SRC) * CLOAD ©)

R1 X [INRUSH

Hrr

CLoap R M AE

VBATT ZHINHE , Toharge A 70 AL i
V(gst-sre) 72 AT A HLE (11V).

S Cy ABIFHLE P Ry ( K1 10Q ) o JiAEsX 6 ATHIF-1H5 HARIRI LS AT 73 1) Cq {H- Ry 7 100k Q H3
BHAT PR T SR R AP s

# TPS12130-Q1 i G1PD 5| i B L1 E R4 FET UM il (R Sey | A< Ry A1 Cq Jofths
Cy &I EARIAE Cpsr L= AERIMIFE 13k LN AR HHET R Cost 1H -

Qg(total)
AVpgsT

CgsT = + 10 x Cq (7)

Hep,

Qgtotaly 7& FET FRLEMIBR BT o

AVgsr ( H1BUE A 1V ) & BST %] SRC 3 JI_E (480 HJE .«
7.3.3 AR

TPS12130-Q1 FAT I3 A RLES ORI T RE o BB A e S2IN 18] 7] 23 5 FH Rigcp FEPHZSAT Crvp FEAAR KIS . 4%
il CS+ M1 CS - I BRIk . IXL85| JnNERAE FET It Adiikin 7~ £ UL FET Rpson #ill , 2%
ARSI R B AT F P (Reng) E , 0Bl Bn &l 7-7 A& 7-8 Fiw .
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Q2
Reveass Low Power Path
ili.
Ql Qi
VBATT '—EE_L Main Path VO;T VBATT Rens _q;_l Main Path VO;T
2T LIl
,_. Tl Cest Vce ,—1- Tl Cast | Vee
l CS+G1PU G1PD SRC BST G2  CS- R: l CS+  CS- G1PU G1PD SRC BST G2 R:
= ¢{vs _ = ¢{vs _
FLT FLT
Q1 _control EN/UVLO Vee Q1_control EN/UVLO Vee
ON|OFF — INP TPS12130-Q1 %Rz ON|[oFF — INP TPS12130-Q1 %Rz
Active | LPM | LPM WAKE Active | LPM | LPM WAKE
ISCPILWU TMR SCP_TEST CS_SEL GND ISCP/LWU TMR SCP_TEST CS_SEL GND
R é icm 1 J N R é ic 1 1 1
IscP - - - IscP ™R — - -
B 7-7. TPS12130-Q1 DI , HERENDIGERET | B 7-8. TPS12130-Q1 R HEEE , HBRENIfRET
% FET RDSON SRR B FE Rens

f§iF ISCP/LWU F1 GND 5| il AN Rigcp FiL FH 2% 15 B0 4 A I R . (6 5 FEaC 8 Al i+ ST % I Riscp
18 -

Igc X R — 10 mV
Riscp (9) - {scxRoys = 10m¥) ®)

WS 8.1.1.2 MmN 12, THE IC S&ETRh i A X H .

+

\

N

RSNS %Eﬁ‘ﬁﬁ‘{mﬂﬁﬁﬂﬁﬂj FET RDSON {Eo
Isc AT 7 F0 67 HEL A L
JEFTE TMR Al GND 51 E3EB;: Cry A, BERLEK (RS SR AT /N T 10 s,

FROEIEH H EN/UVLO. INP #4758 | PRy, 78 Q1 JFE R |, @i i G1PD % SRC () H JE A&l & FET
f5—A VGS. —H G1PD % SRC MHEE 5T V(g1 _coop) BIMH ( XFERIHIRANE FET 158 ) |, ol
SCP thgasit . WiRAE CS+ 1 CS — A B o #8046 1% 152 5 4 (Vsepawu) » M G1PD £ hi{k % SRC ,
ifi FLT 7E 10 us P B MRHEST ( TMR 5P ) o SR SR al LA BN H Sh B R il , Ws 482 BTk .

7.3.3.1 #HE ) B i (RY

Crvr M ALER IRAFIEIER (tsc) M HZHHEIRXIN ] (tretry) BEATHAE. —E CS+ Al CS - ERH BT RE M, Crur
izl 80 u A B BRI FRIT AR 7R L .

Crvr 7HLE V(MR sc) i, G1PD KAk E SRC , FLT #4 B AMKHCF , Wit FET B . KAtk
S, ASEATRITIG. Crvg HUAASITIEHCE | FHEFNY 2.5uA. AURIEE] Virwr_Low) BUTJR , AIZE
TR, BRI 2.2uA. 1E Covr B9 32 7T A2 )5 , FET EFTE H FLT BTk

e — Yl BAE IR ] (trerry) 2T Crvr (R4 7R 10 WAL ), XETIRLEM A ERFL | AR
1A (tRetry) < 10 us.

{17 FER @ TS TMR I GND EHEHE I Crym AT AL

ITMR X tsC
CIMR=—711 ©)
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Hrr

IR 72 80 1A F PN BB by FIf
tsc A P R 110 6 5% T 2 (1]
TEARIERE Crvr A BB T | BRI tsc <101 s.

tRETRY = 22.7 X 106 X CTMR (10)
T SRR B WK h R S AR T tse , W FET fR¥FITIE , Crmg J R H T8
A

Isc ]

I_LOAD

O Truise
0A

— f— tsc = Tcs
VINT V(TMR_sC)

"!.h“~
80 pA L el
2.2 pA o7 Seo
.
V/(TMR_LOW) A o ..
1 b “"" ‘“
QE}. 1st 2nd 32nd
-
Vcc

VTMR

I3

:TPS1213-Q1 |E
oV
12V e
E g oV
& 7-9. # H 3hE KK R
7.3.3.2 BB R

7 Crur L8/ 100k Q [HLB , W1 7-10 Fc. 6 SEH B AT BLZE 78 L 0P A5 e b 10 HFE Bt 7
ST Verur so) FOFBT , WTF=2EIBUTH | FIRHS FLT BOMMGHPA .

7R 11 Y Ryyg = 100k Q I TMR 1 GND 2[R B 34% 3 () Crur HLZ

tsc

CTmR = (1)
1

- RTMR X 80 pA

Hrp,
lmr 7 80 b A YA ER - hr LR
tsc A2 FIT T 1 R 15 e J97 s T

K INP B LPM FH &A% H-F 8 R ENJUVLO (5T Vienry ) 30 VS Rl EHZEILT Viys_pore) BAE O HAIEH
W R LE, PS8 E A H Comr . 24 INP LR #-Fif , G1PU b4y % BST.
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100 kQ

A
Isc n
[a]
<
o
:‘| O Truse
0A
tsc = Tos
V(TMR_sC) sc = lcs
The resistor across TMR to GND prevents the VTMR to charge to upper threshold
o and the counter does not see next counts, resulting in FET to stay latch OFF
VINT 2 [ A N b EEE L EEL L LR
'; V/(TMR_LOW) A
80 pA a »:
2.2 pA 1st
TMR
h\ [ Vce
1 s
2.5 A ov
- —_TPS1213-Q1
12V
[
I o
=lov
When INP is pulled low, the timer counter is reset
and TMR cap is discharged
a .,
z ‘ Starts a fresh
turn ON cycle

& 7-10. 77 B R AR

7.3.4 BT RERE
7.3.4.1 KFH

ACTIVE MODE

EN/UVLO = High
Main FET is ON/OFF

LOAD WAKEUP
EN/UVLO = High
Main FET is ON (G1 = High)

POWERDOWN

[PM = High

V(vs) < V(vs_PorF) (INP based) (INP don’ t care)
Main FET is OFF (G1 = Low) Bypass FET is OFF (G2 = Low) Bypass FET is OFF (G2 = Low)
Bypass FET is OFF (G2 = Low) LPM = High LPM = Low
WAKE = Low WAKE = Low
All Protections All Protections

available available

EN/UVLO = Low
EN/UVLO = LPM = High

If ILOAD > ILWU (Load Wakeup Threshold),
then LOAD WAKEUP Detected
(Internal Trigger)

Vivs) > V(vs_rorr)

EN/UVLO = Low LPM = High
(External Trigger)

SHUTDOWN
MODE

EN/UVLO = Low
Main FET is OFF (G1 = Low)
Bypass FET is OFF (G2 = Low)
WAKE = High

LOW POWER MODE
EN/UVLO = High
Main FET is OFF (G1 = Low)

(INP don’ t care)
Bypass FET is ON (G2 = High)
LPM = Low
WAKE = High
All Protections
available

EN/UVLO = High
LPM = Low (> 500 ps)

EN/UVLO = Low

7-11. TPS12130-Q1 REE
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7.3.4.2 K& Hr 7 H

V(vs)

1 7

EN/UVLO

[\/(VSJ:DRR)

EN/UVLO pulled LOW to HIGH
Externally

V(gsT-src_oFF) | — — —
V(gsT-sRc_ON) |- —— —

V(BST-SRC)

V(BsT_UVLOR) | — — —

INP

LPM

TPS1213-Q1 waits for LPM
Trigger to Transition to
Active Mode

LPM pulled LOW to HIGH
Externally

BYPASS FET
(Q3)
VGS = V() - V(sre)

V(G2_Goob)
Va(H)|

— > 500 ys— P

Main FET V(e1_coop)

VGS = V(s1ru) - V(sre)

IINRUSH
ILoaD

lwufp---

Vdrop

— tG2(WAKE_LWU)
— {G1(WAKE_LWU)

Main FET is ON in Active
Mode only if INP is
pulled HIGH Externally

Vourt

< »
- P
Output Bulk

Capacitor Charging

WAKE

WAKE pin pulled
HIGH to LOW internally

»- t

Bypass (G2) and

Main FET (G1

) OFF

POWER DOWN

MODE

Bypass (G2) and
Main FET (G1) OFF
SHUTDOWN
MODE

Bypass FET (G2) ON
Main FET (G1) OFF
LOW POWER MODE (LPM)

Bypass (G2)
to
Main (G1)
Transition

Bypass FET (G2) OFF
Main FET (G1) ON
LOAD WAKEUP

Bypass FET (G2) OFF
Main FET (G1) ON
ACTIVE MODE

(AM)

B 7-12. W5 SRR S PR S B P B

t

o
IS
<t
Eg

20

S
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\%
A
Voo | S
EN/UVLO pulled LOW to HIGH
EN/UVLO E:t:mally °
VBST-SRC.OFF) | — 1 e
VEsTsRe ON) [ === === == ===t el T ==
V(BST-SRC)
Vestowor f—m—bommmm L NESTOMORY
INP
TPV 'LPM pulled LOW to HIGH
LPM puEiternallyo
BYPASS FET S0 3
(@3) V(62.600D)| - — — ,7777777771!@1? 77777777777 -
VGS =V2) - VsrRe) Ve — oo __ L i (
Main FET  V(e1_coon) YTy Main FET is ON in Active Mode only
VGS = V(a1pu) - Visro) if INP is pulled HIGH Externally
-
S~ te2(WAKE_CPM)
INRUSH |- —— "4 —————— === —— - ———— - > tG1(WAKE_LPM)
lLoad ol mc ] I | S
Vour
Butput BuK
Capacitor Charging
WAKE WAKE pin pulled
HIGH to LOW internally
- ———— V- - - - —————— - —— » t
Bypass (G2) and Bypass
Bypass (G2) and H Bypass FET (G2) ON Bypass FET (G2) OFF
Main FET (G1) OFF Mas'"H'iﬁéngﬁFF Main FET (G1) OFF M‘Sf)(g’” Main FET (G1) ON
POWER DOWN MODE LOW POWER MODE (LPM) Transition ACTIVE MODE (AM)
& 7-13. 7 LPM fil R S8 HRESH S /P &
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\
A
LPM
INP
T T T T T T T -—
> 10 ps <_,/
WAKE
Main FET V(s1_600D)
VGS = V(c1pD) - V(SRC)
Bypass FET V(G2_coob) /
VGS = V(62) - V(src) /
tc2_oNTPV) 4—" P
\P tc1_oFFIPM
Main (G1) to
Bypass FET (G2) is OFF | Bypass (G2)
Main FET (G1) is ON FET
Transition

Bypass FET (G2) is ON
Main FET (G1) is OFF

& 7-14. A TAFBHE R IHFER Y LPM AT INP {55 1 B HIE R IR

7.3.4.3 lf &

M VS HUEIET Vivs_pore) » WA FAIRES . TESHER T | AR P RS A

W IRZD % ( G1PD il G2 ) #2 % i,
7.3.4.4 B

M VS > V(VS_PORR) H EN/UVLO i & < V(ENF) Ny ) PR B AIK |Q KM, EiZBAT ) HL 7 22 A1 BT A R AP
FRPEER AT . PRSI SR Ehda H ( G1PD A G2 ) #fRACH Y. R | & RAIRH Iq HFE , A 1TuA

((MRfE ) .
© MR AF B ERTFER

B\ ST A e BARIIFE RIS |, 15K ENJUVLO BRE AT HLY (> Vienry) , [FIIE LPM SRS AR H T RRAE

500us.
© MRWIERFEHRE TR :

B F MRS e 2 TR | 1 R EN/UVLO A1 LPM #53R3h Jyimi H°F

22 FER PR
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7.3.4.5 RI#FEHE

% EN/UVLO #3K5h M HF (> Venr)) HHL RN LPM 48R3 A P e 1) i 500us B, 381K MG I 8 X
AR AR TFERE

29 LPM i SR P, 830t T DU TAEB R o R RE R . I T AR AR THRERL U | 7T L4 ]
7-14 FrR AR LPM A1 INP {5 5 P RhliE M E . 7 LPM ZA0K INP R 24K 72 T 30E FET ( G1 Mk IRSh
) Kb, BT S EESS #E FET (G2 MHRIREN A ) JFB 2 it i IS B F . 76 LPM b 2R H P 20
10ps J5oK INP $ AR, PTSEBLA TARBEA BRI RN To g et | 0 AN 2t BUAE: ol o P I R B

R IR £ 8 ) B e S A AR SR 3 8% . AEIRAS TR, 3 FET ( G1 MR EKBh 28 ) SCl |, 5% FET ( G2 M IK5)
%) JFiE , WAKE 5B E N s A 2. ([RIhFEREUT |, TPS12130-Q1 AR H g JHAE , 4 35pA (7
).

FEULNEOLT , #efh o MRIFERE U oy TARR A

o SMERAORES @ LPM AL % R T
W ER AR A« R AR A 4 VR A B B A R s A (Iowu)

AR I MR R (lbwu) 5, a2 A3kl 55# FET (G2 MHkAKshas ) @ E FET ( G1 MR K
et ), JFH WAKE 2 BN RHTA R MRDIFERE R H

BN LPM (5 548y i o P U B TAEREX
RDFERE T B AT Ry Dh e R4

* I\ UVLO : %4 ENJUVLO LR ZEKT Vigyior) H FLT BMRHCSPA RN |, 558 FET ( G2 MKz
) KW

+ W% UVLO @ %4 BST Ml SRC Z M HUEMELT Vigst uvior) H FLT BMARHIFA 2 |, 57 FET ( G2
DI EBIPS

o FEEROREP - WRAEARIDAER T R AR B A, SRl i B T BE G T 55 % FET ( G2 M AR S)
# ) JFJFE L FET ((G1 MHRIRENEE ) AE ZhiE HARDIFERE. 7R REMBIRS T , Wi CS+ I CS - LI
JE A U B A (Vscpwu) » W3 FET (G MM IREN#E ) K56t H FLT BEOMRHEF A 2. IR E |
J5 B HAF T B B a8

7.3.4.6 T1EHEA
24 EN/UVLO F1 LPM [A) i 3R 50 Jy v P I 284 BURE M S s s e 21 T AR K
TPS12130-Q1 it BA K 77 s K DhAEA 20U 40 21 T AR -

o SNERARREE : MSMERKE LPM SRy P
PIEBAARAS © 2 A R U A BRI (lbwuy 5, TPS12130-Q1 22 B3I 55 FET ( G2 Mk IR)
) o FESREMRE A SR LPM BRZ) Ay i T DL 3 AR

EMERE R N 2 8 A AT 22 . A BR Sl 28 AN BT A AR 4P Th g o G20 i INP 3RS A ey B~ B Ha P A LT3 55 5%
¥ FET ( G1 MiHIksh#% ) |, MRS |, 558 FET ( G2 MUKzl ) S5l , WAKE 51 I B K B P %5

% LPM B (SR | 3041 TAER R I MR FERL R
TARIRZ T AT AR DI RECLEE

* I\ UVLO : %4 EN/UVLO EIHEREZENT Vigvior) H FLT BMKHCPA RN |, £ FET ( G1 M IRz0% )
« HIfF4 UVLO @ ¥4 BST Ml SRC Z M HUEEEALT Vigst uvior H FLT BMARHFA R |, £ FET ( G1
PRBREN & ) KT
© FLERORY 2 CS+ A1 CS - ZIR] ) i 5 R AL UAE (Vscpiowu) 5 5 FET (G MIHRERS % ) %
o BT AR PTG BN 9 S SR AU, H FLT B9 AP 2.
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7.3.5 R EfRH (UVLO)

TPS12130-Q1 i EN/UVLO 5| 2 A& 8 il SE B R IEARY (< £2%). Wi 7-15 FffRx , S8 — sl DUk
TR IEAR T R AE R A2

VIN

R1
% EN/UVLO N
i 124V A _U- VLoD
R2 —=
114VV

— TPS12130-Q1

& 7-15. RIERY RIERE

7.3.6 RIRIELRS

TPS12130-Q1 &1 A AT LAY AN CR I T BE | WTBI @A AE 5 At S5 1 e s 0 ) 2R k. 1 24 i 1 6 1) 22
FERNE G L R P2 5 R PR o 28 T AR R AN (AR SZ AR -40V R Sl P FEL I

TERT M | iz AR IR s A7 B TR BT 50 S B B 1 it P 20 4 o rRL R s o HE B S L R . FER R R
e, G R P A2 O TVS Bk AR BR

7.3.7 TR 27 (SCP_TEST)

AR | FIRY (SCP) Dife iz Wi B2,

TPS12130-Q1 BA W MSEE (RIS DhAE. 25 SCP_TEST HIKSI AR AT 2w P I, A& fE SCP L}
i N BN PR ARBESDURE % 0 o PR i K R AR SR Bh e (G1PUIGTPD) LA FLT . Wi sRAMiH AR K 5h 45 22
RSP (EBum T ) H FLT tARN R, NIZRH] SCP IEH , WALy SCP IR A IEH .

WARRAE ] SCP_TEST Zifig , MW SCP_TEST 5| JAlE#:F] GND.
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8 LA A
Bk

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

TPS12130-Q1 & F B A (RIS W DI RERT 45V K g B RE R M SRBN & . iZ& 1T BAT 3.5V & 40V 1% TR /%
¥1a B DL SO 8 Bl S BN R D BE AR B (R 3 DO RESF IRAR DO AERR K, SE T 12V iEH AR GE it izas e T PR 32
RZE - 40V ) G HLE L S O PRI 7380 H 523X 48 FL TS PRS2

R LR B R, AR B 2R £ SR K E
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8.1.1 BLA PR

8.1.1.1 fF BRI HEN

FERHEL 7-7 AE 7-8 s MRS TIAC E H Crvr AT E BN Bt rb, i th i G B0 T, v U] A9 Red i
TRAIEIR S 10us HIRITE i AR AL -

MY, i EN/UVLO 155 LRI FISE PR B PRI IEIR 290 7T0us. BIECRYIEIRBOXFEE N , TPS12130-Q1
IREAZ BT IaAT | (B AR S 0L T & S 2 MOSFET AR D) A AR HICE K.

WAAE IC I A kAT B .
8.1.1.2 fH BRI 17 2015 o Joif (e
oo /NFE R AR 3 BRI PR )l 30mV

THRIFE 1C R 28 R A T 2B AT Bk SERT LIORE fe /SR 1) R 9 R 1) 20mVe d1 T3 EH , Rigep B ARG &K 4
Bk, AT JE I A T R 12 B

(ISC X Rgng — 19 mV)
Riscp (Q) = 7 1A (12)
(2 A X Rigcp +19 mV)
Rpypass (Q) = WO — RpsoN_Bypass (13)

i fik SCP B fE B B KRy 20mV .
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8.2 JLAINIF 1 : {1 A 30 TR ThRERIXBh it it (PAAT) 413

Q3
Reveass l—H—l Low Power Path
¢ Q2 ]-_-
1¥]
Q1
VBATT ) i< L ) Main Path] VOUT
15 AN
"1
| TCBST Vee
CS+ G1PU G1PD SRC BST G2 CSs- R1
— Rs
VS FLT
EN/UVLO
Vce
R4
ON|[OFF — INP TPS12130-Q1 R»
= — WAKE

Active | LPM LPM

ISCP/LWU TMR SCP_TEST CS_SEL GND

Riscp

*=c

TMR _L_
_—L p—

L L

8-1. i F B 3 S MR T RE K IR B A it flL (PAAT) 518 TPS12130-Q1 2 Lt

8.2.1 #iHER

* 8-1. ®itsH

SR H
PRV N IR | VaTT MIN £ VBATT MAX 8V # 16V
RIFPUEBE #, VinuvLo 6.5V
RSEHGE | lout 40A
SRR | lsc 100A
AR T B 2 A (tsc) 50us
AL [ EFFIERE
SRR RIAE | Iwy 50mA

8.2.2 AR

## MOSFET Q; 77 Q,

P MOSFET Qq 1 Qq I, EE KIS EBAE R AFF LB Ipy RARIHEE Vogmax)s AR

VGS(MAX) U\&i)ﬁlﬂ}ﬁ%ﬁ EE ﬁﬂ RDSON o

B KRB P AL Ip B0 (1 A6 AR I 5 KRR 7 BB

IKIRIE LS Vpsmax) AR H5 1, LUE AR SZ S H i LRG58 F8 S 3 5% o 3 B30 e vt L P 9 35V
DAl iz B T3 #% Vips BIUE FLIS D 40V [ MOSFET .

TPS12130-Q1 ARz flIE K Vs N 11V, BRI Zii%$ Vg S/NEUEE A 15V ) MOSFET.
N7 F#IK MOSFET il fiihe , @ UEFESER) Rpson)e
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IRAF AT ER | IR A BUKTJ1R4-40H |, HHUESSCN ¢

* 40V Vpgmax) Al £20V Vgsmax)
* % Vs N 10V I, Rpsony FIHAY(E Ny 1.06m Q

T CREE I 251 ( Blindek Vi i Ige ) AbFRTik FET (Qq A1 Qq ) H SOA i [l N FI ] > tge B 7o

EFEEF B FE Cast

PN LT 22 AR 2 345 1 A [ HLIRE N ANER H 25 L 88 (( IEH(E BST F1 SRC 5|z 8] ) /e A FARXIHHE
IRAN AN B BUK7J1R4-40H MOSFET Fras (1 [ 25 L 45 B2 /M.

Cost = M = 2 X 73nF = 146 nF (14)
P B ) AT FAREAE - 150nF , 10%.
X B ART BE AT HFE — Riscp Z2
Riscp AT % BRI BRME |, ZBRERMTHE AN

Rlscp <Q> _ (ISC X RDSE(LIX — 10 mV) (15)
ES R 8.1.1.2 AT IER 12, THE IC B2AET i A Hr .
AT KSR RE B B N 100A , BIANIEER FET 19 Rigep THHEAERA 20k Q
PRPR B R (K AT FHFRAEE © 20.2kQ , 1%.

XIS 25 T RHAT IR E — Crmr A

X F AR R T~ , RSB SER SRR (B 50 us. BEYEFRIAIRG tge ( BRIBTES AR AIFE Tog ) W LLET
£ TMR 5| 308t 2 HIEF S E N HE AL Crvr KX E . FHU N AR THE Crvr MEUER tsc E AN
50us:

80 pA X tgc
CtmR = T1 (16)

P RAEIT 1] FARUEE : 3.3nF , 10%.
TMR 5] I a] R B2 DASEI tge < 10 1s [ BRI 3 .

X 53 SR PE B H 7957 — Rpypass A Q3 42
FEIEH 24T HIE] , HPH Regypass 557 FET Rpgson — it T~ 150 B 71 2 i it H 3t (0

e MOSFET Qz I , HEK B ASH B R AL AR o BAFITAHEIE Vosmax)~ B KM L
Vasmax) B RIE T8 F P Rpson

I ESR | RN 2 BUK6D23-40E |, HH R4 A -

* 40V VDS(MAX) ﬂt‘ﬂ +20V VGS(MAX)

* % Vgs N 10V I, Rpgony FHLAEN 17mQ
* MOSFET Qgjtotal) I HB{E y 11nC

* MOSFET Vgg(tn) f1/MEA 1.3V

28 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS71213-Q1
English Data Sheet: SLUSF08


https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ3&partnum=TPS1213-Q1
https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com/lit/pdf/SLUSF08

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS1213-Q1
ZHCSQQ3 - MARCH 2024

* MOSFET C|ss E(J ﬁJEjj 582pF

Eﬁiﬁﬂﬁ%@ﬂ?ﬂﬁ?{ﬁlﬂ%%ﬂ%lﬁﬁ EEHS V(SCP/LWU) E@@D‘(?ﬁy‘j 30mV £ 500mV. *ﬁﬁ?ﬁﬁlﬁ{a 30mV E"]fﬁﬂﬁﬁ
SR BN RGMEE R . Ol ERREME 500mV FERR T SR RS IR B . D9 1 BORBR > X A 1)

e FE 50mV 1y L 1% R R s 57 e T8 o {1 PR
V(scriwu) (BT EURIE T 1) Rigcp HFHIEIE AN A XBEAT 5 -

V(SCP/LWU) (mV) = 2pA X Rigcp +10mV
ﬂuﬁ)ﬂ uTﬁﬁﬁ'@ﬁ RBYPASS EEBH{E .

\
R _ Yesee/iwy) o
BYPASS = — T wu  _ RDSON_BYPASS

BRI 8.1.1.2 W FER 13, THIC BRA&BITIRPIIARER.
B A AR MR % B N 50mA | Rgypass HITHEEN KL 1Q .,
T LR A 20 555 1% s B 2% R T 400E T %

x|

PavG = ILwu® X Rpypass
T HASH P Reypass FHITRFERUKZ N 0.0025W
DL 2 2] 11 5 55 % L BH 28 A B I8 Th R FEHR -

v 2
P _ VBATT MAX
PEAK = "Rpypass

Revpass MIIEEAE ThZRFERUTT BAH KL N 256W

£ LPM JEE IR O0 T, b F A UEAE D 2B IO [R) T AR DA R 2 3G SAS H

V(G2_6ooD) — VGs(th
TpyLse = Ciss X U 1(32) () + 10ps

Hep,
V(c2_coop) /& NFBBRME , N 7V (A ) .
lg2) 79 165w A (( HLAUH ) .
Vastn) i HLE |, Cigs —FTIEFSE FET A BN HE .
FRAE 7R 21 THE I Teulse KL N 32 us.

(17)

(18)

(19)

(20)

(21)

AT TR 21 P SRR MK Teyise W IA] N SR 2 D) RABBONNIEE Zh R FEH , FEMEH 4 19,

1.5W. 1% CRCW25121R00JNEGHP HiH#5

T BT N 51 -5 v BE A 325 77 0 5% 55 36 L BEL 245 PR B T 3 RE HIOH 2 0P SR B AT T ) 33

AR DA 2 2T 55055 B B A F 1 U R P A

I _ VIN.MAX
PEAK_BYPASS = Rpypass

R4 18 Hik ) Reypass » THH ! Ipeak_sypass HIME N 16A.

(22)
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BEXFEHERER Ry AR,

R EREE S VS. EN/UVLO il GND 5] 2 [8] K] Ry Al Ry #8450 s 2% WX 4% A I 48 /R B4 € (UVLO). B R

s A s e 75 A BB I SR AR DL T 2 30 AR

Ry
V(uvLor) = VINUVLO X R3F Ry

(23)

N7 R R FEAR M R IR AN B, T O Ry R Ry A FH AR A FRBELAE . AR, bl T4 30 i BEL 28 R 1) 40
AR T T AR I R S B IR S R IR 2 . BRI, R EA FLBE A B |(Raay L ATEE UVLO 51 A1 VA

X 20 f&.

MRS KE L Viovor) = 1.24V. MR ESRKRE |, Vinovio N 6.5V. N TIRTTRE , HEIESE Ry =

470k Q , JFEAH T 23 KEH Ry = 107.5kQ .

BB (AR 1% FEFHAE : Rz = 470kQ H Ry = 107kQ.

8.2.3 NI LR

K 8-2. [RINAEMAN B3I HLE (LPM = € F , VIN =
12V , £ % , CBST = 470nF )

&l 8-3. M LPM 3| T/ERARSEH: (LPM = k8
SE, VIN =12V , EN/JUVLO = B )

& 8-4. ) LPM B TAERRKPRSHBBAE ( LPM
= {KEBF , VIN=12V , EN/JUVLO = &8 )

&l 8-5. 1T LPM = {KHF , ENfEAEBLEE)S |, INP tHE
EFEH G1
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& 8-6. M. LPM Z| TR KRS E# (LPM = &5
FEHET , VIN=12V , THE)

& 8-7. 24 LPM = X B P25 s PR , INP R85+ G1
Hi#] (VIN =12V, B )

& 8-8. TPS1213-Q1 EVM 7 40A Z 55A &ML T
D 37 P 2

Kl 8-9. TPS12130-Q1 4% ity & /) B 3 E iAma B2

F 8-10. TPS12130-Q1 415X ik I Ak A P 436 ) 2

&l 8-11. TPS12130-Q1 (X% HH 45 2% Wi B2
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8.3 AN 2 : (] B B M AR ANH KA B A SR 70 TN RESR IR BN & L (PAAT) 4138

Q3
Revpass rﬁ Low Power Path
IQz LYl R
q
11! 1l
Covot
Q1 L ECU Load
VBATT ) rﬁ ) — Main Path] VOUT

15 AN i
1 C Vee
l L - Cout
CS+ G1PU G1PD SRC BST G2 CS- R+
vs T ==

EN/UVLO

Rs
ON|[OFF — INP TPS12130-Q1 %Rz
- —iPm WAKE

Active | LPM

{nnlny

ISCP/LWU TMR SCP_TEST CS_SEL GND
*=c = =

R é _—L TMR -
ISCP p— =

El 8-12. i B3I MR H KA B A B R ATIRER KSRt H (PAAT) #i 3 TPS12130-Q1 A LB

8.3.1 BitER
% 8-2. WitsH

28 i1
SRR | VearT MmN & VBATT MAX 8V % 16V
RIEBUERE A, Vinuvio 6.5V
BARSAEAGR , lout 40A
R RAEAR |, Cour 220uF
Cout FEHHS A, Teharge 2ms
F R DRA A | Isc 100A
BRI 25 (tsc) 50us
HC PR 57 EESEREY
LR RAE | Iwy 50mA

8.3.2 SMn i EL
AT 8.2.2 PR KISEMA SRR | AN T E T T

° CBST =150nF

* Riscp =20.2kQ , T4 Ry I 15X E v 100A

e Crur =3.3nF , BB FIEREE N 50u0s

o SRRIMERE 4T0KQ 1107k Q [ R4 FI RS LI VIN K FESE W B E 6.5V

X RIE A T4 72 - Ry A Cpypr £
l%ﬂ'fﬁﬁ L)H%}it%l%ﬁﬁ |INRUSH :
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VBATT_MAX
IinrusH = Cour X —F, = — (24)

Tcharge

577 R 24 thiH S Iinkush > SEABAF AR R Cge

_ CLoap X I(¢)

&~ IINRUSH (25)

Her,

i) ¥ 165pA ( JLALH ) .

ERF Inrush BBV 1.76A , i Cg (BB KZ17y 20.6nF .

HIALIE Ry 415 Cq — e Fl T BRI G IR F Cg MU R . LMK Ry fH4 100Q , Cg 24 22nF.

X 57 B 1 P (5 T 972 - Rypass 77 Q3 £Z

fEIER 24T ] |, HFH Reypass 5574 FET Rpgon — A2 T 152 B f1 2 i He 7t BRI o

e MOSFET Qz i , HEMH IS KU R KRR I RAFITHEIE Vogmax)~ i AR AL
Vasmax) BAARIE T8 F P Rpsone

MR BT ESR | &R 2 BUKTJIR4-40H |, FLHEESEZ N -

4OV VDS(MAX) ?ﬁ[] i2OV VGS(MAX)

2 Vgs N 10V It , Rpg(ony HIHLALE Y 1.06m Q
MOSFET Qgqtotal) FI R {E N 73nC

MOSFET Vst FI/ME N 2.4V

MOSFET Ciss [M#LAE A 5.4nF

Eﬁﬁuﬁgglﬁ{E*EﬁEG%Eﬁglﬁ{E EEH_S V(SCP/LWU) E@@ﬁ(—{ﬁj‘j 30mV £ 500mV. T%ﬁ?ﬁﬁlﬁ{ﬁ 30mV E"]{E_ﬂﬁﬁ
LB RGME RN . Bl EIRBIE 500mV B R T BB S AR IR BIE . v 1 R OR PR B el 3 P A )
et 50mV A1y J it 58] 8 P H B A7 A g et ) {1 P

Vscpwuy T8 AT BURYE FTi% #) Rigep R FHIE L BAF A XTI

V(SCP/LWU) (mV) = 2pA X Rigcp +10mV (26)
Efb)tﬁﬁﬁ L)L—F/A\ﬁﬁi:f% RBYPASS FEBEAE -

V(scp/LWU)

Rpypass = WU

— RpsoN_Bypass (27)

B 8.1.1.2 WA IR 13, THE IC FEAEITHL A U
Y G R B  FLA 50mA | Raypass MBI N AL 1Q.
AT DA A 2 5 e L8 A A2 Th K

2
PavG = ILwu™ X Rpypass (28)

THEAS I Reypass T AT FEHOAZI Y 0.0025W
AR 2 2QnT 155055 i e B 25 m O 0B 2 AR AL

2
VBATT_MAX
P = —_— 29
PEAK RBYPASS (29)
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Revpass RIIEEIIFAERLT AL KL N 256W
£ LPM JEE IR OL T, b F A UEAE D 2 RE IO ) AR AR UL R 2 sQiH SRS

V(G2_GooD) — VGS(th
TpyLse = Ciss X UG I(G)Z) () + 10ps (30)

Hop

Viez_coon) & HIE , 9 7V ( L4 )

lG2) 9 165 1w A (S )

Vasany RHHEILE | Ciss RFTk 5 FET M BN 2.
HRAE 77238 30 LY Tpuse IALIN 769 us.

A TAERE TR 30 AR I TeyLse I [ A SCHRFT 2 T SRRSO B D) A6, R ZMEH — 4> 19,
1.5W. 1% CRCW25121RO0OFKEGHP HiFH % .

TR TN 51 55 B A 3 7 2 55 5% Bt F BEL 25 P B T SR B IO 2 T SR AT T AR 8
FIRR A DL 2 255055 B B AR o 0 U R P A

\'
IN_MAX (31)

IPEAK_BYPASS = Rgypass

*Eﬁjﬁfiﬁ 27 EPJ@;.F%E/J RBYPASS , ﬁ‘ﬁ'ﬁb’ |PEAK_BYPASS E’”Ej\j 16A.

T T N R TR 55 BR R AT (Qa) I LAE L ( VeaTT Max~ lpEAK BYPass ) 4bT SOA ihZk A i Al i 77 #2520 30
IS Teulse.

8.3.3 DA IR

&l 8-13. iy Hisi o 220uF IR IR AL (LPM = | & 8-14. #riih 220pF H Ay 0.5A i IR BT
&P ) £k (LPM = fiRHF )
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8.4 TIDA-020065 : ] B3 MR, Ml KAEHRARFTE., XA BRI 12t IRE) 2t
B, (PAAT) B IR E R B R £ 2% ¥t

Q3
Revrass rﬁ Low Power Path
Ty 1
Q2 LIl o
rﬁ 3
0—‘\/\/\/]
J;- Covor
Q1 ——L_— ECU Load
VBATT . ——| | = Mainpatn|  Rss vourt
15 A
01
| TCBST Vce
CS+G1PU G1PD SRC BST G2  CS- R Cou
— Ra —
Vs FLT —
EN/UVLO Vee —
Rs To MCU
ON|OFF — INP TPS12130-Q1 %RZ
— — 50 WAKE
Active | LPM LPM
ISCP/LWU TMR SCP_TEST CS_SEL GND

R _—J_LCTMR _L_ _L_ _L_
ISCP p— p— p—

& 8-15. BA XA AT BAF: 12t BETFRRE R B TR 2

TIDA-020065 4~ 2 fiE P 22 e vt 38 ) - e R G AN XS I BB AR . B 4 A0 A ik T3 10 A A 1 22 T X0
MIZRR XL AR G0 B ARG~ AR B HUCARHE AR T R ORI 22, IS RFBL R ZhE -

1. WEMRELZ , BT REZAEFENT 5 TRENCE , BTt i gz,

2. O TR RV B Y I (R AR SRR R T R ORI AR L, SRR IR AT AR RE A, DRI ET BLE A 2
FA L AR I R

SR, SEA A W 7R ORI 2 2ot R AR MEREL

1. ST AT B A TR HEAT 2R AR AR TR B A AR G 8 2 S S ) 3 G Bl 1)

2. (ENME KB EH AT MR FET 432 A8 52 4% Hil I VR T H AL 0 5

3. PRRA AL B R AR SR WTIR S TSI SR Th

TIDA-020065 5 7F F& 7~ Wi &t 6 K HL L 7 80 7E R G i pedX e sl il . e TR B TPS12130-Q1 #5472 3K 31 IR

A TS FEBIFEERS , HAAERKORS P IRFME I FEERZ . AR INA296B3-Q1 2846 ) 7 % v i, Rtk
MSPMOL1306-Q1 7] LLZ 17 F T8 AF 1 12t Bk E AR 21T M.
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8.5 HLYRFHICEI

L 40 MOSFET f£ INP i« i it R4 55 26 140 T SRy, i A 2 A= 24 % F R 8 B N\ i 7 28 IE FL RS 2R U, T %n
A A R TR A A A R R R . RS ORUE (IBRAR ) AR AR I E ok T 5 AR N B Y e OB FLUR
AR SRR RIS AR DR ) R, XSGR A W] RE 2 A IR X R ABIE (- i DRI AZ K ST T i 4

© fERIAGRA GND Z[Ef# ] TVS AR AN FL 2 e DE I s 4 & R RS RE B P4 IE R 2

(R A GND Z IR AR B TVS AR RIRIR 2R U

TPS12130-Q1 1 VS Sl N TR IEHIZAT | M5 L B R D ARFE Vivs_porr) FE-T-PA L TR
NIRRT WA N IR VS 51 Z [AICE — > Rys - Cys BEUCE LAIERR IR o TIEX
SKHIRZ1100Q 1) Rys fH-

TR RBUK dildt (TS OLT , RGN R A £ KR RE 2 /E CS+ Ml CS - SIIZ 1A A BRI Z /05 5 k. Ik
BAE AT REAE RS ROR B R (VR B ORI T T IR IR . O 1O IXRh R L, TI s BAEAS I LB (Rens) EESIDA T
Ron RC JEB AR TCIF N AL TeF |, IFESERR AR S8 I Uyl AR B N4 . 7233 MOSFET VDS A il S EL i
ket AR RC JEEES T, BLGRR A S ORI N o

8-16 fE/~ 1 B A vk R Jo ki B B St 77 2
Reypass 1C£H_l
T1YT

Parasitic Q1 Parasitic
VBATT inductance ) vouT inductance
Yr o N '
Rvs Cest
q
o1 — ’_“_| D2
CS+ G1PU G1PD SRC BST G2 CS-
VS
Cvs

:|: TPS12130-Q1

GND
L
& 8-16. KAWL AP T TPS12130-Q1 HERSLHIT R
8.6 )7
8.6.1 i fHfEHE

o RIS AERE (Rons) FEIL TPS12130-Q1 E , AR5 M T /R SCHORIESR Rons. B2 H FKIT R BARIIE R
THS W L1 5 HI 12 HE B A7 ) o

XFFHEF VDS [ | i57E MOSFET A A AR IR 1 FF /R SCHER

o XTHrERH, £E VS i3 GND Al £ —A 0. 1uF SfE 5 s P B 2R A 4 . Junlas 88 AN L i
LRBRTHL , TP RRAE I A A RS (VS) A7 RC M4

o DB OK PR BZ /NI B LR, S P AU N B SR K AR B A% DA IR [P B AR A LT AT HAR SR

© KESME MOSFET SEii 2 il &5 itk 35 3h 51 18 (G1PU/G1PD) J8tE. , MififE MOSFET (i He S i 42 fill 45 Hi il 3£ 5y
SRIIF I R — AN B MR A B o 25 FE AN — > S AL HE B 5 RS MOSFET UMM s I, DAEAE 7R 22 410
il = R o

o ERIASECE A TVS AR DU T2 B ORI R EE 5% W7 < 300 ) o) i s 25

o KA E 2SS AR SEUT BST A1 SRC 51 BHIHCE LA AR 5 1 B %
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# TPS12130-Q1 J& % Fp oAk () e dth e 4 L P A HOZE 8z | JEiEREE] TPS12130-Q1 GND |, ARG IEHRI RS0
HI—AN 8 b 1208 K IR e 2R 25 R P oo AE Bt A HE R
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8.6.2 A/l

Top Layer

Inner Layer GND plane

Inner Layer PGND plane

Via to GND plane

.

.

L
©
©

Via to PGND plane

=
£ 3
£9
U)D

ISCPALWU

8-17. A B K IhEERZM TPS12130-Q1 #% PCB 7 jHmfi
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9 AR R
9.1 B URY BE Hr i A

FRCORERNER , 75 FHE ti.com ERIEE ShOCIIe . mit @Ay FEATIEN , RV AT ARG B B
o ARESNEMEL AR BT TR S BT i .

9.2 L FHFEIR

TIE2E™ > Frittse TRMMNEESE TR, THZNEROFREWRE. LB IERMESAR TS . #%
A R R O IR | S5 TR bR B A B

BERER N A R TTIRE “HJRRE” ML X BN RIEAMIEL T HARME |, I EA—E R TI WA 555
T 48 243K

9.3 Fitr

TI E2E™ is a trademark of Texas Instruments.
P R b & | T & I .

9.4 FHBHEE S

F IO (ESD) AR XA LS . AR (TI) EEUCE IS 24 T S M kb B AT B P ML B o 01 S S0 5 T P ek B
A RISERLR | TR AR IR HE L B .

‘m ESD AR /NE S EBUNRITERERE | KEBEA SR, RS RS R REE A B R BB |, REEIN IR AN S
K DR T e 2 S B RS LR A (KRR AAT .

9.5 RiFR
Tl RiExR BARIERFS| IR T RIE. RIS RE X .
10 &7 i Bid 3%
vE o DARTRRCAR I TTAS TT B85 2 BT RRCAS () TR AN [
B EITHR A R
March 2024 * WIUH AT

11 U, B4R B

PR U A S AU AT MG 2. X5 BRI e ae ki o Bt . B a2l , AR TiEm , B
ACRISTEHATIENT . A RILBHER AR TR RRAS | 7521 22 0 B 3 ATA
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1.1 HHERER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

v

Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

@ ® @ Bo"i"

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
4-—q--4 f--7--%- ‘
Q31 Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
T T
AN
Pocket Quadrants
sk E-E23 sEE | S sPQ B ﬁ’?ﬁ“ A0 B0 KO P1 w Pin1
Pl Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
PTPS12130QDGXRQ1 | VSSOP DGX 19 5000 330.0 16.4 5.4 5.4 1.45 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

e

R HEERR HEE 5@ | SPQ KB (mm) BB (mm) B (mm)
PTPS12130QDGXRQ1 VSSOP DGX 19 5000 356.0 356.0 35.0
Copyright © 2024 Texas Instruments Incorporated TR 15 41

Product Folder Links: TPS71213-Q1
English Data Sheet: SLUSF08

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ3&partnum=TPS1213-Q1
https://www.ti.com.cn/product/cn/tps1213-q1?qgpn=tps1213-q1
https://www.ti.com/lit/pdf/SLUSF08

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 13-Jul-2024

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 ® (415)
(6)
PTPS12130QDGXRQ1 ACTIVE VSSOP DGX 19 5000 TBD Call Tl Call T -40to 125

@ 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.
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PACKAGE OUTLINE

DGX0019A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE
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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

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DGX0019A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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1 | 20
20X (0.3) |
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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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(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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