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Temperature (°C) Temperature (°C)
V(BST) =15V V(SRC) =0V
& 5-5. BST f# i (IgsT) SEEMEIIRR Bl 5-6. {2 UVLO RIfE 5B FRKKER
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5.7 JAURHE (4E)
120 2
—— SCP threshold 20mV _
—— SCP threshold 40mV 2 I
—— SCP threshold 80mV = 18
!
S 2 _—
E 80 c
% 2 16
D
[ g
i T 14
8 40 g
&
€ 12
2
]
0 1
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
B 5-7. SHEEBME (V(scpiwu)) SHEEMIKIRER 5-8. JEBRARY AR (] (tsc) HEERBIXR
4 3
_— V(\/SJDORR) Rising Threshold —_— V(U\/LQR) Rising Threshold
9 _— V(VSfPORF) Falling Threshold _— V(UVLOF) Falling Threshold
3 3 -
o
? % )
o kel
e g
x 2 o
£ =
>
s g 4
=1 >
(28| ]
=]
2
0 0
-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
Bl 5-9. i A\ BJ% POR RESEERKAR A 5-10. A HIR UVLO RESEERIKLR
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6 ZHMERR

- <

WAKE

ILOAD

ltwu

Bypass FET  V(c2_coop)
VGS = V@G2)- V(sro)

Main FET VGS  V(s1_coop) /
VGS = V(1pru) - V(SRe) /
te1WAKE_LWU) — | | - te2(WAKE_LWU)
Vdrop /
VOUT
—_— - - —_-—_-—_-—_ T —_—_——_——_——_——_——_——_——_———— = —t
Bypass FET (G2) is ON ?wyaﬁ:s(zg();ﬂ;;’ Bypass FET (G2) is OFF
Main FET (G1) is OFF Transition Main FET (G1) is ON
B 6-1. JBIL H E RN R G MR DI FEAE e iR 2 TR
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\%
A
LPM
INP
T T T T T = —
> 10 ps 4—//
WAKE
Main FET V(61_600D)
VGS = V(c1prD) - V(SRC)
Bypass FET V(G2_coob) /
VGS = V(c2)- V(sRc) /
S -t
tc2_oNTPV) 4— >
\ tc1_oFr@TPM)
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
& 6-2. ifid LPM filt & 234 TR R PR TR
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7 VE4H B
7.1 MR

TPS48130-Q1 J& — K AR AHZ K THHER 100V 1K 1q & A s Ik sh 88 . iZasfHA 3.5V £ 95V % LI/EH
JEVER , AT 12V, 24V F1 48V RGi ¥, %8 i LUK SZARE - 65V 1 F HL IR HL R (R4 01 30 50 32 X S8 L TR
AT

TPS48130-Q1 £k 1 /M IKZN 2% , 72 142 A IKE MOSFET 1) 1.69A 7 AT 2A AL ) |, 1E1K
IAE A2 B A5 165pA F7HLLAT 2A HEHLIRAE T .

£ LPM AR H PR IR R T, IRIhFES4E FET (R45 598 |, 1 E FET el R T | 284 BA KK g
VWHHRE , N 35uA ((HAYE ) . A ISCP/LWU 5] BH %3 N TARIRS I B 3h MUl (8 . £ EN/UVLO 4T
CHPES , Ig BEZE 1 u A ((HL7E ) .

a7 > WAKE %y th 51 IR Famia A it ( TAREA/RTh AR ) -

ZAs 4 MOSFET VDS Kl 840 Rong FEBH &% et m 1 5 iR B OR 9 . v DAL B B 3h s AV A7 i s 47
HNo ZEFIRELXT SCP_TEST % N\ H MR Hl K42 W Py 740 5 1 EL 5 2%

TERLHE . AR R AR ST T, 8 e P IR T FR i (FLT)-
TPS48130-Q1 "R 19 5l [l VSSOP #f%¢.

7.2 DRETTHE
Q2
Reypass
\AAJ u I
Ql
VBATT . . | VOUT,

-
Cast
VS CS+ CSAJ_‘ G1P G1PD r§RC G'2_ﬂ }—,_LBST
165 pA T
BST‘I,GQA 2A T 2A |
Internal AN S
2.7\/* tﬂ_ Regulators -EN N

+VINT G1_ON/OFF G2_ON/OFF

INEN G1_ON/OFF
1vAl [ Bl CP (11V)

I 2% |—»G2_ON/OFF GIPD g | _@
/UVLO[ UvL i 3450A J_[ :]WAKE
= 124 VA T P> WAKE SRC
114 Vy L VDS, VGS Fault logic VGs + WAKE

Gate |[@———

70Q
¢ Comparator G2 J
N [ ——+ T Driver —EN
iA_ - control SRC Charge I
08VY logic pump  [«@—BST l—* 1T
1>

| -

J— VINT enable logic
ML ]—+ p ' VINT e —SRC fiT 3770 a
2V
0.8VY
.@EOZHAA t': VS — P> Reverse
-2 Y | o Protection Logic
/25 pA 3 SRC—P> 1 TPS4813-Q1
| -
TMRT ISCPT  scp TEST |CS SEL GND
/LWU
CTMRl Riscp
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7.3 RetEULEA

7.3.1 A RAIWRY 51554 (VS. GIPU. G1PD. BST. SRC )

7-1 SR T HAT 2 AT A BIX 2 2 e PR St 5 R AL B . %S T3 FET MBR KT 1.69A/2A IE{E +i7
VTHE BRI SRS 2% (G1) AT T35 FET (1) 165uA/2A WA F7 B iV B M BX 5h 28 (G2). X L858 K MR 5K
IS Al E K IhER RGeS kr FET JEBE |, M A AR 2 W AN [X SE B B e B sk 1] o — > 11V, 345pA FEFTEE IR
F1VS BT, B R B 2E MR RS2 ( BST A SRC ) L fKIAMIEI 26 78 88 Casr 75

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
B, AR ORAE TR AN Sl S Ry Ve REPE B . RIS AN FET Qg A1 FET JTIE 18] SU VR BRFE , 14 Casro
ML S DR R FDIRAS |, B3I BST % SRC [ HUERIAH] 1.8V, BLET s 5218 % 40 T2 FRA |, Wb VS 51
FR R, BATRMARAARE , BHP BST £ SRC MHIEMHEE 10V, thif fff 5258 5 4L T8 AR .

BST 5 SRC Z Ay H3 54k ZE4E 11.8V A1 10V 2 [A] 78 AR | 4nf&l 7-2 fos

VS
cs+ | 48V
To VDS
current
sensing SRC —
Charge [CS- T -
pump (11 V)
V(BST - SRC) N
118 VA ﬂ 345 pA
10VVY BST
ﬂ JE:BST
T at
e g T <
- Q2
G1PD F
. v
::i SRC'
TPS4813-Qf SRow
& 7-1. & FET i1z, 5%
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ToRV_EN Ton Torr
VIND o
V(vs)
ov
V(enuvLo)

V/(8ST-SRC_OFF)

V/(BST-SRC_ON)
V(8ST-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) 1
TpRV_EN = 345 1A (1)

o,

Cgst /& BST Hl SRC 5l il LIy dfaf 2 75
VigsT_uvLor) = 9-5V ( #KfH ) -

7.3.2 ZHAEI )

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 BRAEIANE G SR KR FIAL , FIX TPS48130-Q1 s fH I LU T RGEBTHEOR .

7.3.2.1 HRIIFES B FET ( G2 IXzh4% ) MR ABARILH

FEHZA FET (Q1. Q2) FFBRIK AR, AIEH 55 # FET (Q3) FRIMIBR s #3225 42 ] RO0h 2k 47 380 AT i 78
HE, PR R I F A

TPS48130-Q1 Kt i Bk 5h 2% (G2) 5& A IFE s A (LPM) $E . Bt vl Al F SR Sh A 37 (IR h € 55 % FET
(Q3) , FFxP AV AT FFE R, RN R AR AR & 7-3 2R 1R TPS48130-Q1 HIMIRTh#E55 # FET SLiii
T, M NEMEGETE . SMEHA RS Cg T MRS T 8 F 43 5 12 1l IR FL Uit o
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BST
| CesT
e e
|J G1PD|
H
|_
_ SRC
2 :
H
'—l G2
I(G)@
BST
TPS4813-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
WA G2 fiE PR S8 Q3 1 FET ( G1 MHRIKE) &8 ) fEr Wik .

RS 2 Al E |INRUSH :

VBATT
lINRUSH = CLOAD X TG o (2)

Hep,

ClLoap /& fE HIZ .

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

_ CLoap X I(g)

&~ IINRUSH ()

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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Q2

REYPASS < Low Power Path
VW 1

VBATT ’_q‘_l X Main Path | VOUT
Y > *VAux
=7 CesT D1
I — "_”_T—“—T

CS+G1PU G1PD CS- G2 SRC BST Vee

- VS Ri
Q1 _control EN/UVLO FLT
ON [OFF —] INP TPS48130-Q1 Vee

R2
; | LPM
Active | LPM WAKE

ISCP/LWU TMR SCP_TEST CS_SEL GND
L. = L L

RSCFE lCTMR — —

&l 7-4. {5 IS Th#ESS % FET B ELTh R B fH4E (RBYPASS) I3 25 7K TPS48130-Q1 i B8

5 P 55 BR BR AR HEAT S0 B LR AR 8 LA E B S R

TPS48130-Q1 {3 FH A L 5% B I 4% 1) 61 38 FiL 25 2% 78 HFN | B s e L T g . FRL P 2% Reypass A1 FET Q3
K 7-4 Fios.

A 2% 78 B ] 23 FE I I G2 F1 SRC b [ H Sk AG M 5% % FET Q3 ) VGS. — ELA I 31 (1) R {E 14
#| Va2 coop BIME ( SAUE A 7V ), £W] Q3 MHRA RN SE ( EGRARCRE ) |, Bt CS+ 1 CS - 4l
JiE - P L

I %, AR TS AR (Inrush) B AT RABCE DY & T 0 BN BE BUAE (Iuwy) » W 7-5 Fos.
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\
EN/UVLO EN/UVLO is pulled HIGH
LPM .
LPM is pulled LOW
BYPASS FET
(Q3) Ve2 coop)p - - ——— - __ 7VTyp /_
VGS =V(e2) - V(sre) Vel _
SCPC tor acti
- CS+ and CS. are montored >
IINRUSH | = — T -—
IsvPass
lwu|--o{------- - —
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 :

(2pA x Riscp + 19 mV)
RpypAss (Q) = WO — RpsoN_BYPASS (4)

Horpr,

Riscp /et s B (3 70 8 BT E ) PR HFH A

lwu #2 FT 75 PR B F I g 1

Rpson_eypass 257 FET ] Rpsone

Reypass JEA7 B F7E b i ik N5 16 30 18] PR ) FL 3 DA &2 Q3 RN AT

7.3.2.2 fF X FET ( G1 IE3h%% ) MR R R H]

TEARAS R TORE S B B AT RO R of, W DM 3 FET IR K342 il ok 78 B FL 2 78 HL o

N T AERA BRI T FET SE IR BRERIE B , 1§60 Ry Ry Cq, WK 7-6 fiis. Ry #1 Cq JofF &
18 FET MR s IS ARPcE R . FET YR ERBEMR F s, AT A2 40 ) Fi 7 o b SIS HL AR
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Q1

INP] Level Shifter

ot T U_‘
;

> l
TPS4813-Q1 SRuow I CLop

&l 7-6. TR FELI R A
I 5 W ATHER FET S 3 1A FR IR F AT o

VBATT
IiNrusH = CLoAD X Teharge (5)

0.63 x V(BT — SRC) X CLOAD
G = Ry X 1 (6)
1 X IINRUSH

Hrr

CLoap R M AE

VBATT AR , Taparge RLAE I .
V(gst-sre) 7 AT A HLE (11V).

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

¥ TPS48130-Q1 i G1PD 5| i B 1 E R4 FET ROMIR rT (R g Sey | A< Ry A1 Cq Jotts
Cy &I EARIAE Cpsr L= AERIMIFE 13k LN AR HHET R Cost 1H -

Qg(total)

Mper T 10 X C1 7)

Cpst =

/\):F‘ b

Qg(total) A& FET B8R H e

AVgst ( JBUE N 1V ) & BST 3| SRC 5|l 180 Bk .«
7.3.3 f2E5 R

TPS48130-Q1 JLA T 45 o4 B4 (R4 T Rs . AL RIS 1] T 48 5T Ryscp FBELES I Cryg M2 B8 KIAAE . %58
P2kl CS+ 1 CS - Bl IR, X5 BT ERAE FET IHAIVEM T F DU T FET Roson Kol | ski%
AN SR B (Rensy -, 22 BIEEE 7-7 FIEE 7-8 .
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Q2

MLOW Power Path
I

o VouT
>

VBATT Main Path

et

_l_ Cast Vee

CS+G1PU G1PD SRC BST G2  CS- Ri
= ¢{vs _
FLT

L

Q1_control EN/UVLO Vee
ON [OFF —{ INP TPS48130-Q1 %Rz
Active [ LPM | LPM WAKE

ISCP/LWU TMR SCP_TEST CS_SEL GND

R é _—J_LCTMR _L_ _L_ _L_
ISCP -— -— p—

& 7-7. TPS48130-Q1 LA B % , HEBRENTHAEET
¥ FET RDSON

VBATT Rsns Main Path VOUT
T
AN
> Cest
— TO, Ve
CS+  CS- GIPU G1PD SRC BST G2 R,
= ¢{vs _
FLT
Q1 control EN/UVLO Vece
oN[oFF —{ INP TPS48130-Q1 %Rz
Active [ LPM ~ | LPM WAKE

ISCP/LWU TMR SCP_TEST CS_SEL GND

J‘ Crmr _L_
_'l'_ — =

Riscp

& 7-8. TPS48130-Q1 M HLEE , FHHFRNTIREET
ARSI L FE Rgns

] ISCP/LWU A1 GND 51l L fI 5 Rigcp FoFH 5% 50 B A T B8 . (] 75 1230 8 IS & 9 Riscp

18 :
(ISC X RgNg — 19 mV)
Riscp (& 2 pA
Hrpr,

RSNS %Eﬁ,?)ﬁﬁj‘{m%ﬁﬂﬁﬁ FET RDSON {Eo
lsc A& HT s )6 FL UL HL P

(8)

TeFAE TMR 1 GND 5| il %R Crypr S | BHAEEE AR i B f b

2B B H EN/UVLO.
K% — VGS.

iii FLT 76 10 u's PP EARHCE ( TMR SHEITFES ) -
7.3.3.1 7 B3 E XA ER RS

Crmr XIS PRI IEIR (tsc) A1 E B H I [A] (treTry) HEATSAE -

i Lh 80 w A B B FIRIT AR 7E Hi

Crvr RHZE VMR sc) 7
A, ﬁmiﬂﬁﬁ%%ﬁ

G1PD KHifE SRC , FLT ¥ B AKHEE |, AWMHREL FET B ¢ i
Crmr HE#ITUH ﬁﬁzEﬁ THEEFA 2.5pA. HEEF] V

INP 4y 25 m H PR 76 Q1 JFiEE , J@id s G1PD %] SRC ML rl kil 3= FET
—H G1PD %] SRC WHEFEHT V(e1_coop) BH ( XAE AR PR AR FET 3558 )
SCP [hfasft . a3AE CS+ fl CS - L AGIN 3 1y o ik 45 7% 18 € 55 (Vscpiowu)
Ja ST DLk BN A sh E a4 |

 EEl
1 GIPD £H{E% SRC ,
R L I

—H CS+ M1 CS - LFHHE#ITiEES , Crur

o RANIM
1 V(TMR_LOW) %:FF , A

IR, BRI AIRA 2.2uA. E Cyr 1 32 N FBHAMIZ )5 , FET SE¥iJFiE H FLT ﬁ?’j%xﬁ

TEH—UAT, B EUAN 1 (tretry) 25T Crur (HREE 7230 10 TH5E13H )

P[] (trReTRY) /NF10us,

TR A E R | B

5 0 9 Al EEAE TMR F1 GND iR Cryr A PS4 1H .

c _ ITMR X tsc
TMR — 11

©)

20 FERIFIRIE
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ltmr 72 80 1 A F A #8437 FLAL
tsc A2 Pt P B i 97 P [
AR Ctvr EAMSAENT , &IIRE tsc /M T 101 s,
tRETRY = 22.7 X 106 X CTMR (10)
R B K R R AT tse , W FET fR¥FITIE , Crmp I P8R H T8

A

O Truse

I_LOAD

0A

T — —tsc = Tcs

V(TMR_sC) -
0' ‘\
80 pA Lo TSY
. N
12.2 yA Jrid Se
e o
V/(TMR_LOW) A Lo ..
1 G T Ny T &
1st ‘2 d s
|_ S n 32nd
Vcc

TPS4813-Q1

VTMR

I3

FLT

oV

12V

FET
VGS

oV

&l 7-9. 7 B 3 E R 0 B R
7.3.3.2 B E B AR

{5 Crur LEHE—/M20 100k Q KIHEBL , W1FE 7-10 s 5 BB AT BLZE 78 LB 01 P9 £ Crye b 0 SELFE B I 7
SUET Viwr so) FHE , TP IBHT S | IR FLT BRI T A .

R 5 FEES 11 529 Ryyr = 100k Q B TMR F1 GND 22 8] Zi# B2 1) Crmr 2.

tsc

CTMR = (1)
1
1~ RimR < 80 4A
/\qj ’

lTmR A& 80 1A P S b hr i
tsc A2 T i AR B ] LI [A] o

4 INP 5 LPM F 4% 64 T30 Rz ENJUVLO (15F Vignry) - Bd5 VS Tt EHLEMET Viys_ porey WAS (714
s, IR E , BT O H Cryr . % INP ERIE B RUPH | GIPU L% BST,
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A
Isc ]
Q
<
fe)
j O Truise )
0A
V(TMR_sC) TSC = T;

The resistor across TMR to GND prevents the VTMR to charge to upper threshold
and the counter does not see next counts, resulting in FET to stay latch OFF

VINT

V(TMR_Low) A
80 pA = ¥
2.2 pA 1st
TMR A Vce
100kQ 3
2.5 yA oV

~ TPs4813-Q1

VTMR

FLT

12V

FET
VGS

oV

When INP is pulled low, the timer counter is reset

and TMR cap is discharged
\ "W Starts a fresh

turn ON cycle

INP

& 7-10. 77 B R AR

7.3.4 X/ER¥ (UVLO)

TPS48130-Q1 i EN/UVLO 5| B LR i ] S I R B AR Y (< 22%). Wil 7-11 s, &8 — AN s AL Lt
TR B B SR E -

vIN
:%7
EN/UVLO
R

1
3
124V A M)b
2 114VV

TPS48130-Q1

B 7-11. REGRT RERE

7.3.5 RIFIMERY

TPS48130-Q1 &1 B AT LA AMNECRIT ThaE , WT Bl LE 2 AF A5 A ANt Seb 1 il s 0 8] 2R k. 8 24 i 46 1Y) 22
BRNGEG ISRE 2 A A B o A% RS A3 N\ i R D 4 3 7K 52 I -85V FAY S AP R

FER O, A 2 A 1 S AT J 8] H 07 9% S WIS 110 iy i PR 8 2 R AL RS B R T BB S S L R . FESE R 4t
e, i O T A2 R I TVS B AR BR A

7.3.6 BRI 2B (SCP_TEST)
TR, M RY (SCP) Theg kI izWrdEw EE,

TPS48130-Q1 AA WML R S W IfiE. 1 SCP_TEST #UKAINK AT Rim Ty, WHEl2 (1 SCP thikes
i N B0 R T AREDURE % 0 o B i K P AR B Bh s (G1PUIGTPD) A FLT . WisRAMi AR K 5h 45 22
RS (RYIAEHEST ) B FLT BAMRHE , MISEH] SCP IEF , fRIHLY SCP IhREAIEH

R AAFEH SCP_TEST Thit , NI SCP_TEST 5| liEH:3] GND.
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7.4 B ThEEAE
7.4.1 KEE

ACTIVE MODE
EN/UVLO = High
Main FET is ON/OFF

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

POWERDOWN

LPM = High

Vivs) < 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)

V(vs) > V(vs_PORR)

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
availabl

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

\

EN/UVLO = Low

& 7-12. TPS48130-Q1 REHE
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7.4.2 REEHHFH

\%
A
Voo | o
EN/UVLO pulled LOW to HIGH
EN/UVLO Externally
V@ST-SRC OFF) | — — — b — — e P — — — —— — — —p——— — — — — —
VestsrRe Oy ff === === — e m e o e el e =T
V(BST-SRC)
VEsTwWoR) f—— = — - —— - — -t L Vestonon
INP
_— ITPS4813-Q1 waits for LPM| —
LPM Trigger to T:v:r:sitigL to | LPM pulled LOW to HIGH
Active Mode Externally
BYPASS FET 50—
(QS) V(G2_coob)
VGS = V(e2) - V(skrc) Va(rH)
Main FET  Vio o W T s O Rt
VGS = V(a1pru) - V(src) pulled HIGH Externally
—
<>
S~ te2(WAKE_LWU)
— tG1(WAKE_LWU)
INRUSH |~ == "4 === === = —— e — /
lload o - b 1 ,,,,,,, -
Vdrop
Vourt
“«_  _» T - >="=7"7"7"""—"=
< >
Output Bulk
Capacitor Charging
WAKE WAKE pin pulled
HIGH to LOW internally
-_——————- - —_-—_- - - - ————— — — — - — -t
e e propaiioy o002 52 s e cre [ 2T 2077
POWER DOWN SHUTDOWN Main (G1) ACTIVE MODE
MODE MODE LOW POWER MODE (LPM) Transition LOAD WAKEUP (AM)

& 7-13. 5 SRR S PR S B P B

t

24

ey
><\
S
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\%
A
Voo | S
EN/UVLO pulled LOW to HIGH
EN/UVLO Externally
VIBST-SRC.OFF) | — b o e
VesTsRe ON) [F == === ===—————+-———— S AT T~ ____T==
V(BST-SRC)
Vestowor f—m—bo e L NESTOMORY
INP
'LPM pulled LOW to HIGH
LPM Externally
BYPASS FET +— > 500D ;
(Q3) V(62_600D)|— — — e ,,,,,,,,,Z!UEK ,,,,,,, -
VGS =V(e2) - Visre) Vo) - — -4 ____ _ ‘ (
Main FET  Viet_coon) AR Main FET is ON in Active Mode only
VGS = V(Gipru) - V(sre) if INP is pulled HIGH Externally
-
-+
\»tGZ(WAKE_W)
[TRTITY [ . S —— - - tG1(WAKE_LPM)
lLoad |yl m o d e | IS | S
Vour
- - T "> """>""=""""=
-t -
Output Bulk
Capacitor Charging
WAKE WAKE pin pulled
HIGH to LOW internally
-t ——-—-—---—-—- - -k -k - - — = ——— >t

Bypass (G2) and
Main FET (G1) OFF
POWER DOWN

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
ACTIVE MODE (AM)

&l 7-14. B% LPM fil R 22 PR bt 7 B
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\
A
LPM
INP
T T T T T T —
> 10 ps 4—//
WAKE
Main FET V(61_600D)
VGS = V(c1prD) - V(SRC)
Bypass FET V(G2_coob) /
VGS = V(2 - V(sre) /
e -t
-

tG2_ON(PV) ~4—
\> tc1_oFr@TPM)

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

Bl 7-15. W TARBERHE NMETHFEREN LPM AT INP {55 ARl R
7.4.3 B

M VS HUEIET Vivs_pore) » WA FAIRES . TEZHER T | AR PR ARSI . A
IR ( G1PD A1 G2 ) EFR{E T

7.4.4 XBrHERC

VS > Viys porry Il ENJUVLO i % < Vienr) I , BFHHEAT Ig KW, 7EZBRT | M A iTe (R
REERSBEAEIT. PIAMMIRSNH HE ( GIPD A1 G2 ) HSRMEHIT . 7ERLBIR T, 38 PR AT RN g KL , 9 1uA
(MR ) .

© MR AF B ERTFER

B\ ST A e SR IIRERISC | 15K ENJUVLO BRI R (> Vienry) , K LPM SRS 1R PR
i 500ps.
o MRWERFE#HE TIEER :

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

% 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

2 LPM ey EAR AP, 380t AT U TAR R ORI FeE R . M TR R ARSI |, 7T DL
7-15 BTk LPM AT INP {5 5 R4l E 0. 78 LPM Z 30K INP S 2% F 4 S50 FET ( G1 MZEKE)
2% ) b, TS PRUESS I FET (G2 MHRIREhES ) JF@ 2 Ak th s R Z I N %, 78 LPM g B F £ /0
10us Jriks INP Hir K P, AT SZEl A TARE R B Th A R TE a2 e e | 17N 2t EOAE o i o oL P R %

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 51 E Ny s A 2. (RIhFERE T |, TPS48130-Q1 HAMKM g JHAE , 4 35pA (L7
).

FEULNEOLT , #efh o MRIFERE U oy TARR A

o AAERflRAS © LPM AR B A v T
W ER AR A« R AR A 4 VR A B B A R s A (Iowu)

BRI MR A (lbwu) 5, st A Bkl 55 # FET (G2 MHkSKshas ) @ E FET ((G1 MR K
et ), JFH WAKE 2 BN RHTA R MRDIFER 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
) K.

+ W% UVLO @ %4 BST Ml SRC Z M HUEMELT Vigst uvior) H FLT BOMARHIFA 2 |, 578 FET ( G2
DI EBIPS

o EEEORA - ARAEARDIRERE T R A M AR T, Rl i S B T e G T 55 FET ( G2 MR IRE)
a5 ) T E FET (G MARENEs ) LA SR HRTIAEEA . EREmMBRE T , Wk CS+ M1 CS - L
J R U B (R B BB (Vscpwu) o UE FET ( G MHRERBN#S ) F4 G H FLT BOMIRHFA 2. ARIERCE
JE B HAF T B B E a8

7.4.6 TIEH=

24 EN/UVLO A1 LPM RIS 38580 i LTI, 8542 ELHE G ITRE U e 81 TARRE

TPS48130-Q1 i@if LA T 75 AR DAL U e 21 T AR

o SMERARES ¢ MANEKE LPM BRED T
PERAACES © 4 R AU L SRR B (Ibwyy J5 , TPS48130-Q1 & F 30K T 55 FET ( G2 MM IKZ)
@) o TEFERME MK LPM SKa) A w T LAY e ) TR K.

EMERE R N 2 8 F AT 22 . A BR Sl 28 AN T A AR 4P Shfg o G820 i INP SRS A ey B~ B Ha P A LT3 55 5%
T FET ( G1 MiHIksh#% ) |, MRS |, 558 FET ( G2 MUKzl ) S5l , WAKE 51 I B K B P %5

% LPM B 2SR | 30418 AR I AR D FERL R
TARRZE AT RS D REREE

* I\ UVLO : %4 EN/UVLO EIHIEREZEMNT Vigvior) H FLT BMRHCPA RN |, £ FET ( G1 M IRz0% )
« WA UVLO @ ¥4 BST Ml SRC Z M HUEEEALT Vigst uvior) H FLT BMARHCFA R |, £ FET ( G1
PRBREN & ) KT
© FLERORY 2 CS+ A1 CS - ZIR] ) i 5 R AL UAE (Vscpiowu) 5 5 FET (G MIHRERS % ) %
Wro ssfFos i Pk Bk B s e AR, H FLT EOVRE-FA 2.
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8 N 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

8.1 MR

TPS48130-Q1 & — K BA R FIHZ M DIBE R 100V 1K Iq BB m IR Eh & . Z& R A 3.5V £ 95V % TIEHR
Js i B DA SR B Bl S A8 T BE AL DR 7 T BE S8 MR DI FERES |, 3@ T 12V, 24V A1 48V BLHL RSk, %
IR T LUK ARE - 65V 1) G AL I i I JF PR 37 0 38 e 321X 24 Hi T (R 5

AP AR eI AR, AR R SRR B SRR TR
8.2 JLAINF 1 : fEH B3I T BB T RERIRB) i) it (PAAT) 1138

Q3
Ravyrass rﬁ Low Power Path
¢ Q2 ]—_-
1¥]
Q1
VBATT ) i< L ) Main Path] VOUT
1D AN
"1
| TCBST Vee
CS+ G1PU G1PD SRC BST G2 CS- R+
— Rs
VS FLT
EN/UVLO
Vce
R4
ON|[OFF — INP TPS48130-Q1 R»
— — o0 WAKE i
Active | LPM LPM
ISCP/LWU TMR SCP_TEST CS_SEL GND

R é _—J_LCTMR _L_ _L_ _l_
ISCP p— p— -

& 8-1. 3&F T F B 3h 3R M BE T Re R IR Bh BT 4 L (PAAT) # R TPS48130-Q1 [B7FH Hi %
8.2.1 i/ ZER
% 8-1. ®WitsH

24 B
WAV N, VarT min 5 VBATT MAX 36V & 60V
RIEBERE A, Vinuvio 24v
R SFEHR | lout 40A
LR A | Isc 100A
RIS 25 (tse) 20us
G HZ)E IR
FEERRRE , lowy 50mA
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8.2.2 AR FE
#7#E MOSFET Q; 71 Q;

1 MOSFET Qq Ml Qp it , B E A S HEFE B R FF LI Ips BRINIER R Vpgmax)s BRI L
Vasmax) P IRIE 58 L Rpsone

B R FFERINR FLIAT Ip B0URE A A6 R I e KRR T BT -

BRIRIR S Vpsvaxy LAURH e, DM BLH] o BT W fe e U . 28 i B R P 2 Bl e B LR 9 70V,
A% W ik 5% Vps BE HLE N 80V 1) MOSFET.

TPS48130-Q1 Al BREN I K Vgs N 11V, R Ziik % Vgg S/ NEEE N 15V i) MOSFET.
N T BEK MOSFET il fii#E , G FEE1ER Rpson)e
MRPEBEF R | BB IAUS200N08S5N023 |, HiH EZEZ A

- 80V VDS(MAX) Hl £20V VGS(MAX)
* % Vgs N 10V I, Rpgony FILAYE N 2.3m Q
« MOSFET Qqota 1 A1E A 110nC

TI U CRATER 25 A (IR Vig A Ige ) AL T-Fik FET (Qq 1 Qg ) B SOA JEHEIW |, #ifR KT tse 5.

LFEE#HE55F Cast

PR ELAT AR LUK L) 345 w A LN AMES B 28 LA 4% (4% AL BST A1 SRC SIIZ A ) 78, fHIBL T 230, if
HORB AN L IAUS200N08S5N023 MOSFET itk 1) H 45 L fe/IMEL

CgsT = w = 2 x 100 nF = 220 nF (12)
WP ER T I W] AR EME - 220nF |, 10%.

SHEB (RS W2 TR - Risce 42
Risce FIT B BLALE (RGP MU | T R LA F A

Isc X R — 19mV
Riscp (Q) — (SC SZNEA m ) (13)

N TR IR B B E N 100A , IR FET 19 Rigcp THHAEN A 48k Q .
e PG I W] FHARHELE : 48.1kQ , 1%

XTI 25 SR T I FE — Crmr L2

KT A SRS T w6, SRVFRE R SRR A8 20 us. BRI FRIRIRG tge ( BTG A3 1F]FE Tog ) AT LB
£ TMR 5| B8 2 [BEF S E N R AL Crvr KR E . FHU N AR THE Cryr MEUMER tsc BE AN
20us:

80 pA x tsc
CrMR=—"737 (14)

MR I I P AR MEAE © 1.5nF | 10%.
TMR 51 AT R R LA tgo < 10 s FRYERIE A B

Copyright © 2025 Texas Instruments Incorporated TR 15 29

Product Folder Links: TPS4813-Q1
English Data Sheet: SLUSFO7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps4813-q1?qgpn=tps4813-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ2&partnum=TPS4813-Q1
https://www.ti.com.cn/product/cn/tps4813-q1?qgpn=tps4813-q1
https://www.ti.com/lit/pdf/SLUSF07

13 TEXAS
TPS4813-Q1 INSTRUMENTS
ZHCSQQ2 - DECEMBER 2024 www.ti.com.cn

XI5 B P B /T2 — Rpypass 77 Q3 2
EIER BT |, B Reypass 558 FET Rpgon — i T 15 & 1 3k e i f v R4

% MOSFET Qz I , HEKBRASH R R RNFFEIWMAER Ip. BAFIEHEE Vosmax)~ B RS AL
Vasmax) PA A IRIE 58 L Rpsone

ARSI EESR |, GBI SQS182ELNW-T1 |, HHEEEZN -

8ov VDS(MAX) 1 £20V VGS(MAX)

4 Vgs N 10V B , Rpson) HLALUE Y 11m Q
MOSFET Qgqtotal) [ HLAE A 26nC

MOSFET VGS(th) i /MEN 1.4V

MOSFET Cgg 4Lt g 1457pF

5 e T R AR [R] A A % BRE L. V(sepowyy IEEBGIEE D 20mV & 500mV. 530 TR EIME 20mV 1{E AT g
DRBIRGMEFE RN . O EIRBME 500mV A T B0k R BB . Oy T SRR DA X Pl AL
HeFE 50mV 1y L 1% R L R s 970 e R o i L

Vi(scpiwuy BT LUARIEFTIL R Riscp HFHIEIE BL T AR AT

V(SCP/LWU) (mV) = 2pA X Rigcp +19mV (15)
EIWJE% Lj\_F/A\\ﬁJiﬁ RBYPASS %Bﬂfﬁ :

V(scp/LWU)

—R
WU DSON_BYPASS (16)

Rpypass =

SR A B B (13 BN 50mA |, Raypass MITHRAERN K2 2.3Q,
AIE R DL A ST 555 e L BELS F-1 2BUE DI

PavG = lwu® X Rpypass (17)
553 Reypass THIThRFEHURZI N 5.75mW
PLR 2 20 AT 15355 1% H BH 28 o A 061 T R FE B

2
VBATT MAX (18)
RBYPASS

Reypass IIEE TR FEHUT 5 45 R VY 1565W
£ LPM FEESIRE LT, b A A UG D R IO (8] AR AR DL R 2 st SRS

Pprak =

v —v
TpyLse = Ciss X ( (GZ‘GO??G)Z) Gs () + 10 ps (19)

Hrr,

V(c2_coop) /=N EIE , BN 7V (AU ) .

l2) ¥ 165 L A ( JLRUE ) .

Vas(th) e E |, Ciss /2fTiks5 s FET MG XM LA .
RIE TR 19 THEE M TeyuLse [ERZIN 601 s,
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AT AEREE TR0 19 R SEAG K Tpyise IR SCRFP IS DR RCRIG (R D) 6 R 1Y, R 2 PIAS 4.7 Q.
1.5W. 1% CRCW25124R70FKEGHP Hif{#5.

T N B 55 R BEL A 32 72 555 55 i L BEL 88 P 1 T 3R RE IO 4 I SR B AT T ) 13
FIRR A LT A S5 55 B R AR v 1 DA R PR

VIN_MAX
IPEAK_BYPASS = Rgypass (20)

AT 16 ik e Reypass » THAH Ipeak_sypass HIME N 26A.

WER[E B E R Ry TRy
I ERAE AT VS EN/UVLO F1 GND 5| 2 [H] 1) Ra Fl Ry #MB 7 He 25 9 4 v i 48 K K8 5E (UVLO). WE /R
JE A BT 7 B R SR AR DL R A R EARH
Ry
V@vLor) = VINUVLO X Rz T R (21)

N7 RATREFEAR M R TR AN B, T O Ry R Ry A AR A FUBELE . (EUR , bl T2 30 i BEL 38 5 1) 4
A VR AR R S X S R R 2 . BRI, R A A B |(Raay 2 ATEE UVLO 51 AN FE IR
K 20 f%.

*E%E%ﬁﬁ:%/;\jm*% y V(UVLOR) =1.24V., *E%Elﬁﬁ‘%zk y VINUVLO ?'\j 24V, %Tﬂ?%@/éiﬁ ’ ﬁ%lﬁ*% R3 =
470k Q 1 , SR MEH TS 21 RAETFH Ry = 24.5kQ.

WAL IARTE 1% HFHMY : Ry = 470kQ F1 Ry = 24.9kQ.
8.2.3 M/ HIZe

& 8-2. I AN 3L (LPM = €M F , VIN = | [ 8-3. \\ LPM B T/EMAAPRAS# (LPM = fiKH

48V , I113% , CBST = 470nF ) 3, VIN = 48V , EN/UVLO = FH.F )
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& 8-4. T LPM =& F , EN{EAEMERSS |, INP tHE
R G1

& 8-5. \ LPM Z| TR KPR ## ( LPM = &
FE B, VIN =48V , THE )

& 8-6. 24 LPM = {& B P2 PR , INP K85 G1
K% (VIN = 48V |, THE )

& 8-7. TPS48130-Q1 £ i i i B 3 E iAma B2

K 8-8. TPS48130-Q1 %1% izt Uit i Fry P14 i L

& 8-9. TPS48130-Q1 %y Hi 4 B v B
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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
Reypass [—Kj Low Power Path
Q2 l_ R
[_h 3
J-_I-- lCDVDT
VBATT ) [_Nﬁ L — Main Path| VOUT
T 7
il g
Cast Vee
I L Cout
CS+ G1PU G1PD SRC BST G2 Cs- R1
— R4 —
M FLT —
EN/UVLO -
Vee
Rs
ON| OFF — INP TPS48130-Q1 Ro
— — B WAKE i
Active | LPM LPM
ISCP/LWU TMR SCP_TEST CS_SEL GND

+c = =

R é _—L TMR -
ISCP e -

& 8-10. SEF T H B 3h S B M B A 4 Y KA B LA 88 78 P T RESR IR & i it B (PAAT) 513/ TPS48130-Q1 L

FHHE B
8.3.1 #irER
x 8-2. itsH
2 18
MY |, VBarT MiN ZE VBATT MAX 34V £ 60V
RIESEBE S, Vinuvio 24V
R SUEHIE | lout 40A
B KA EEAR , Cour 220 uF
Cour FEHIE |, Tenarge 8ms
JEER ORI BRE | Isc 100A
AR T 2 A (tsc) 20us
A I H2h HiR
FUERMER B | oy 50mA
8.3.2 S EETT AT

AT 8.2.2 TR RSB RE | AN T HE TR

° CBST =220nF

* Riscp =48.1kQ , FIT¥ 100A & & N AR BIE

* Crur=1.5nF , A FHEBAEY ERBE N 200 s

o HIERE 470k Q FI24.9kQ 1EN R4 A1 R5 , DMEY VIN KL E BIEH X E N 24V

XTR I RH T4 7 - Ry A Cpypr £
l%ﬂ'fﬁﬁ L)H%}it%l%ﬁﬁ |INRUSH :
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_ VBATT_MAX 29
linrus = Cour X —r-= = (22)

AU 250, ariRs 77K 28 st S ) inkusn TR Cge

_ CLoap X I(g)

&~ IINRUSH (23)

He

i) ¥ 165pA ( JLALH ) .

AL Iinrush BEE A 1.65A , N Cy EIHE 45 RN 22nF .

FRIEHI Ry 415 Cq 2 TIRHISCHTHINIR E Cq M- L. P Ry {H4 100Q , Cy A 22nF.,

RIS TTHE - Royeass 7 Qy B2
FEERIZATMIN | B Rovpass 5558 FET Rogon — 2 T8 B 51E AR s 7 1.

#4% MOSFET Qq BY , M 3200 A 2 KOG K BB B 37 o SR IR AR Vosguao» BRI
VGS(MAX) D&/ ES S RN Rpson-

FRAE LT ER | R IAUS200N08S5N023 |, HHL R SEH ¢

80V VDS(MAX) Fl 20V VGS(MAX)

% Vs N 10V I}, Rps(on) HIBLAYE N 2.7m Q
MOSFET Qgqtotal) (1 # 4 {E 5 85nC

MOSFET Vgsin) I8/IMEN 2.2V

MOSFET Csgs 18t 4{f )y 5900pF

5 G g R AR ) PO A B LT V sepuwuy VBB 20mV 2 500mV. #2305 T IR 20mV #{E 7 78
SRB| RGN L L IREE 500mV (RS E08 w0 B PR IR . N T BRI A I A
T 5OmMV A DAy He 5 R L Pl s Bl 7 B o L)

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

V(SCP/LWU) (mV) = 2pA X Rigcp +19mV (24)
AT DAE R BA R A g $ RBYPASS FEREAE -

V(scp/LWU)

RBYPASS = — T 1wy

— RpsoN_BYPASS (25)

TN 7 B R R 1 A 50mA | Rgypass HITHEAE RN KL 2.3Q .
FIE L DU 2 20555 i F LR (0T 2 BUE DI

2
Pavc = ILwu” X Rpypass (26)

THHEAH Y Reypass “FHITRFERUKZ N 5.75mW.
DA 28 30 AT 1550 5% 4% r BEL 28 v () WA T SR FE B

2
VBATT_MAX
PPEAK = ~Rpvoace (27)

RBypASS
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Reypass IR FEHUT 545 R VL) 1565W.

£ 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 (v I(G)Z) () + 10 ps

Hop

Viez_coon) & HIE , 9 7V ( L4 )

lG2) 9 165 1w A (S )

Vasany RHHEILE | Ciss RFTk 5 FET M BN 2.
HRAE 77238 28 LY Tpuse AN 182 us.

(28)

N TAERE TR 28 AR Teyise I 1) A SCHRE T X D SR ROMIGAE Th R4 1, F7 2 PIAS 4.7 Q.

1.5W. 1% CRCW25124R70FKEGHP Hi[H#%.

TR TN 5155 B A3 7 0 55 55 B H BEL 25 P B T SR RE IO 2 T SR AT T AR 8

FIRR A DL 22 255055 B B AR o 0 DR R P A

VIN_MAX

IPEAK_BYPASS = Rgypass

FiE 7 #2325 kPN Reypass » 1A H IpEAK_BYPASS HI{E A 26A.

(29)

TI @D\(&ﬁ‘j\ﬁﬁﬁf%%&%}g%ffé (Q3) E]/‘Jj:ﬁz)ﬁ ( VBATT_MAX\ IPEAK_BYPASS ) F SOA Hﬂéﬁ?ﬂﬂ‘]ﬂﬂ“lﬂﬁﬁﬂﬁﬁfﬁ 28

IS Teulse.
8.3.3 W€

&l 8-11. # ¥y 220pF B FVRIEHERMIZE (LPM = | & 8-12. 309 220pF HAE9 0.5A B ¥IRTE B
& F ) M2 (LPM = fFF )
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8.4 TIDA-020065 : fiF ) MEMEE. fH KABE BRI WA BARMA KL 12t )4t
(PAAT) FERFIRERE ReRK 225 W1t

Q3
Rayrass rﬁ Low Power Path
IQ2 1_-- Rs
Y] 1
Covor
il L ECU Load

VBATT | Main Path Rsvs - oyt
' ' T + Wy
T 01
Cast Vce
l L Cout
CS+G1PU G1PD SRC BST G2  CS- Ri
— Ra —
= Vs _ =

FLT
EN/UVLO

Rs
ON| OFF — INP TPS48130-Q1 %&
—Pm WAKE

Active | LPM

To MCU

ISCP/LWU TMR SCP TEST CS SEL GND
T L

Riscp _‘LLCTMR _TL

B 8-13. B XA A TP 12t BETFRREF B TR

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. AL P R BEAT A ORI U (7 a8 2 S0 ) o S 8 )
2. (ENMECORA R A SRR ORYT FET G324 5242 1 AV T F I A B2
3. BRARAI I i S A SRR T 1) AR DI AE

TIDA-020065 5 7F f& 7~ Wi &t X6 iy B L 7 80 78 R G i pe X e sl il . v TR B TPS48130-Q1 #1472 3K B IR
A TS FEBIFEERD , HAAERKORS P IRSME IR Z . AR INA296B3-Q1 2o {46 ) 7 % v i , Rtk
MSPMOL1306-Q1 7] LLZ 17 F T8 AF 1 12t Bk E AR 21T M.

8.5 HJRMREIL

AN MOSFET 7E INP #ifil . IR 325 5140 F G WTI | B N 27 A5 43 1 v 2 (R S N\ i 77 26 TF LR R | T
25 AR R FE T O P A TR 2R 0 B TR 2RI (IBRAE ) (1 DR R M e T 5 S N B R TR A
U5 S S ECHS G AR L ) B | X IR ] e SR ) 2B X R AATE (. R URIBRAS () R T VR LR

o TERINIRF GND 2 [E{EF TVS MR AN B2 B UE I 28 42 R M s B B 4 1) 1E RS

o TERHIEA GND 2 [Hf3F AR TVS A SRl S ok ié

TPS48130-Q1 i1 VS Bl L. Jy T HIMRIEH ST |, B I 1) FUE B AURIFE Vivs_porr) T LA b 0154

N WA | T BN LR VS 5112 CE — 4> Rys - Cvs IEUEAE DAUERR ALUEIR A . T1
R KZ100Q ) Rys 1E.
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FEW RAOK dildt BT BL T, RGEANM R A UK AT RE 2 fE CS+ A1 CS - S IZ A AR K Z 05 5 . 1k
BAE T REAE RGP AR H R VL BE ORI OF T Bk . Oy 7oA, TI AR I LB (Rens) LR INA T
o RC JEB AR TR S AL TT i IR SEbr A S (6] R BEAR S (B 7R3 MOSFET VDS Al SEEL i
kT, AR RC JER RO, LG BE ORI o

K 8-14 s 1 HA W GRS IO Y LR ST 56

Revpass FHQZ
s Al y
I our TR
VBATT R~ T € .
Rvs Cast
— t I_l D2

D1 CS+ GIPU GIPD SRC BST G2 CS-

VS

Cvs —
l: TPS48130-Q1

Q@
pd
o

|||—

& 8-14. KR WA e TPS48130-Q1 B S &

8.6 i[5
8.6.1 7 /G 75

Rk LB (Rens) 521 TPS48130-Q1 I E , AR A M HIJT /R SCHIARERE Rense EZ A RIT/RCEARKIER
B L FF 2 #9120 1 A e o

N TET VDS BRI | iELE MOSFET A AR [E AT /R SCHOR .

XTRAEMNA 78 VS 3§ F1 GND Z (A& —/> 0.1uF SuE 3 S P & LR AR . A L8 LARLXS FER
LRESTH , AT REAE R g R S| (VS) 4% RC M4,

SRy 5 R PR FEE D/ IN A % EL I o R A i N 381 67 28 ) K HL T B A DA BR (R B AR A ELSPAT BB SR .

B A MOSFET ST 2 ) e M Bk 50 51 I (G1PU/G1PD) JE , M8 MOSFET F MR 52 1T 12 1 28 M A 3K 5
5| BIFTE S — AN MR B . 2 EE I I — A A7 FE P S AN 458 MOSFET FOMIR Ef B¢, DAE7E 75 2
] AR o

TEST NI E — A TVS AR CUF 78 SRR 56 W =1 30 1) B o F R 245

P4 A 26 A B ST BST Ml SRC 5 TR LATK R AR S (131 1%

¥ TPS48130-Q1 Ji Fl &Aoo it e th 7 82 E B b B |, JFiEH:S) TPS48130-Q1 GND |, 2R J5 &3 R it
B—AN . T2 K R R R S 5 AT A B

Copyright © 2025 Texas Instruments Incorporated TR 15 37

Product Folder Links: TPS4813-Q1
English Data Sheet: SLUSFO7


https://e2e.ti.com/blogs_/b/powerhouse/posts/choosing-the-right-sense-resistor-layout
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps4813-q1?qgpn=tps4813-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSQQ2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQQ2&partnum=TPS4813-Q1
https://www.ti.com.cn/product/cn/tps4813-q1?qgpn=tps4813-q1
https://www.ti.com/lit/pdf/SLUSF07

13 TEXAS

TPS4813-Q1 INSTRUMENTS
ZHCSQQ2 - DECEMBER 2024 www.ti.com.cn
8.6.2 7/ fl

- Top Layer

[0 Inner Layer GND plane

Via to GND plane

- Inner Layer PGND plane
©
©

Via to PGND plane

RBYPASS

Schottky
Diode *

ISCPILWU

8-15. A IhFER A TPS48130-Q1 Ju%! PCB #i F
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9 BRAFF SRS
9.1 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REEIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 Hin
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B A E I .
9.4 F A EE
Fr LR (ESD) SR X AN LR LS o AN A (T1) BESGEE 2 00 TR 18 M A B AT A SR AR B o SRS I3~ I A 3
A FIZETRT | 7T 2 PUR R L .

m ESD MR/ NE FEBUNOITERERE , KBS FEE IR REE A 5 R BIBUE |, R BV IEH A2
HOE R AT e 2 BT 5 H R AT R AT

9.5 RiE%R
Tl REX RAVE RS IR T ARE. 8 ZREIE A E X .
10 &7 i Bid 3%
vE o DAATRRAR I TTAS TT §E -5 2 BT RRCAS () TS AN [
B EITHR A R
December 2024 * WIUE AT

1M U, BEEAATITEE B

AR DU S AU, BRI IS B X5 B R E a T s s . B i, A SATER
HANE X SO BT BT o A7 R EER R PSS AR ROA 15 20 B 2 ) S i
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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 ®3) (4/5)
(6)
TPS48130QDGXRQ1 ACTIVE VSSOP DGX 19 5000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 4813

@ 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
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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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGX0019A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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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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