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VCP(HiGH_LPM) R ThAEAR 2 F H A 252 S T e VEenuveo) = 2V, Viem) = 0V 9.02 10.3 11.8 \
VCP(am_vs_av) BATHEUT Vivs) = 3V IFIAATR AR | Vienuvio) = 2V, Viem) = 2V 8 %
DFERE Vysy= 3V I 1 HLf 22
VCP(pm_vs_3v) L—E: BT Vive) AR VEenuvro) = 2V, Vipm) = 0V 8 \%
V(c_coob) DL BST ANZEHER) G JXah1EH LT+ BI{H 2.2 4 \Y
Iisrc) SRC 5| JHIw F it x(%vl_oz)\f 2V, Vane) =0, 157 pA
(M) =
GATE Izh#4iH ( GATE. G)
l(GaTE) VA 7 FEL IR 0.5 A
l(caTE) Ui FLIRE 2 A
lG) MR 78 8 ( Fr e ) I, SIBRE 100 pA
lG) G U AH E IR 390 mA
B AR U R L A% ( CS1+. CS1-. IMON)
PN i 5 i
V(os_seT) ifji))\/ HRHRIE (Vons % Vawon) ¥ -140 140 uv
V(GE_sET) BWFEZE (Vsns £ Vimon) W) -1 1 %

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS1214-Q1

HERXFIRIF 9

English Data Sheet: SLUSFA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1214-q1?qgpn=tps1214-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSSE1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSE1A&partnum=TPS1214-Q1
https://www.ti.com.cn/product/cn/tps1214-q1?qgpn=tps1214-q1
https://www.ti.com/lit/pdf/SLUSFA1

TPS1214-Q1

ZHCSSE1A - SEPTEMBER 2024 - REVISED DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.5 HHFE (42)

TJ = -40°C & +125°C. V(VS) =12V. V(BST - SRC) =12V. V(SRC) =0V

ZH A mAME  RAME  RKE| B
V(IMON_Acc) IMON *& % Vgns = 6mV -5 5/ %
V(IMON_Acc) IMON % Vsns = 10mV 5 5 o
V(IMON_Acc) IMON 5% Vgng = 15mV 2 2] o
V(IMON_Acc) IMON ¥ B Vsns = 30mV 2 2] o
TR (12t) FIEEELRS (10C. 12t. ISCP)
V(ocp) OCP A 15mV = V(ogpy = 100mV 7.5 75 %
§ 15mV =V, = 100mV
2 12 s gk (OCP) s _ o,
1 12t_Acc) 12t 5] B 1 12 B BT Vens = Vioce) + 50% Vioce) 15 15 %
§ 15mV =V, = 100mV
2 -1 12 B e (ocP) , ) 0
1€ (12t_Aco) 12t 5101 12 BN Vens = Viocr, + 100% Vioom, 10 10 %
§ 15mV =V, = 100mV
2 4112 | v kE (OCP) ’ _ 0
1 12t_Acc) 12t 5111 12 B RS Vans = Vioce) + 200% Viocp) 10 10 %
V(i2t_oc) IR 12t 5 B H R B AT 1.93 2 2.09 \%
l(12t_charge) 12t 51BEZE V1ot ofrsety 1978 HL ALY 5100 A
R(I2t7Discharge) PR 3 G T F FL B 1200 Q
V(i2t_oFFSET) 12t 5] 2 H s 490 500 515 mVv
V(rRerF_oc) 10C 5 %L HE L 190 200 205 mv
REL ek g V(SNS_SCP) =20mV ,
V(scp) SCP BANE % Ruscm = 73202 19 20 21| mVv
V =100mV
— (SNS_SCP) ,
Viscr) SCP IRk Rioep, = 3.92k0 95 100  105| mV
Iscp SCP i N\ i B HL I 245 25 252| pA
FARMEE L% (CS2+, CS2-)
V(LPMm_scP) LPM F f) 6 i s 4 1.72 2 217 VvV
Viowu) P T FEL AL R AL 177 200 216 mv
B3 E R A THET 8 (TMR)
ITMR_SRrc) TMR 5 B3 2 25 3| pA
I(TMR_SINK) TMR i 2 2.5 3| MA
V(MR HIGH) EJJT‘:_ AR T2 ETHEMER) TMR 51 1.04 123 142| v
N ———
VR Low) ii‘; AR TS T REBIMER) TMR 511 015 0.25 039 v
N(A-R Count) 32
FEHEBPAE (CS1-. TMP, ITMPO)
V(REF_TMP) T FE TR 28 N 38 v P 475 500 525 mV
; . R =330Q
150°C T ik ) i th o P (TMP) .
V(immPo) Rorrer = 10k§2725(°C) i Rare) = 3090 (150C) , -6 6.64| %
( ) R(ITMPO) = 255kQ
e e e R =1kQ
150°C T (K73 M 2ty PR (TMP) L
V(mpo) Rourc = 47;21725%)”% RonTe) = 520Q (150C) -6 6.64| %
( ) R(ITMPO) =6.19kQ
lTmp) TMP B 100 nA
HINIZH] (INP. LPM ) RIERRE (FLT)
R(ﬁ)\ R(WAKE) FLT , WAKE THiHH 70 Q
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6.5 HHFE (42)

TJ = -40°C & +125°C. V(VS) =12V. V(BST - SRC) =12V. V(SRC) =0V

ZH WA mAME  RAME  RKE| B
= § § 0V < Ve < 20V
o). lowake) FLT , WAKE L3t oV = VEC\ll-:r)(E) =0V 400| nA
V(Ne_H)s VTPM_H) 2l Vv
Vine L) Vrm L) 0.72 \Y
Vane_rys): INP. LPM ;g 440 mV
V(WﬁHys)
HTOL
6.6 FF A
TJ = -40°C & +125°C, V(VS) =12V. V(BST - SRC) = 11V, V(SRC) =0V
SH WASAE BME  RAME  RKE| B
tGATE(INP_H) INP B LR LR INP t % GATE t , Cigarg) = 47nF 1.2 25| s
teaTE(NP_L) INP W& FE 4 iR INP | % GATE | , Cygarg) = 47nF 0.35 15| s
tc_on@rm) BATIEAE] LPM U4 iR LPM | #G t , Cyg)=1nF 1.8 9| us
LPM { ,G t (&7 Vg coop)) £
teATE_OFF(CPM) BATHERE] LPM B g iR GATE | , WAKE t (k&% 2Z) , 37 51| s
CL(GATE) =47nF
LPM #E B TR AR | i | = !
tGATE(WAKE_LPM) PM ﬁii%& fRBAR A i LPM t % GATE t , Cgatg) = 47nF 3.8 6 us
Co LM BB TR , e (S | OATE T (T Vie coon)) o s
G(WAKE_LPM) TPM fili % 52 £G | ,WAKE | , Cyg=1nF, us
V(m) =0V
toaTE(WAKE Lwuy | SRERMLER W THT Y] GATE S 4% 4% iR Vicsz: - €S2 f V"“""E _GATE s 4 55| us
- Cr(eatE) = 47nF , V(pW) = OV
‘ Vics2+-cs2s) 1 Viowuy » GATE t (&
towake_Lwu) ML IR ) G DR A% JE BB F Vic_coop)) £G | , WAKE | , 9 15| us
CL(G) =1nF , V(W) =0V
tGATE(EN_OFF) EN Wi if iR 5"2 _§2(\3/ATE \, CLeaTE) = 47nF , 3.1 45| s
(M) =
UVLO l E GATE l !CL(GATE)=
teATE(UVLO_OFF) UVLO Xtk i 4EiR 47nF , 4 6.5 s
V(W) =2V
t UVLO % GATE Sifif4&4ER , CBT E;\lr: LFJV'-O I £ GATE 1, Cucate) = - o5l e
GATEUVLO.ON) I 35w - VPORF H. INP {R4F s F | () : H
Vem) = 2V
GATE XWifE#EiEiR |, VS TR T .
teaTE(VS OFF) VPORF H. INP. EN/UVLO f#+F = Hi b (i_@;i VPORFLE_GATE b 25 40 us
- ¥ Cy(catE) = 47nF , V(pmy = OV
ey = N N V _cs1 TV % GATE |
¢ J— ‘ 7 23R (CS1+ - CS1-) (SCP) , 3.9 5 S
sc BATHES N A B R £ IR Clioate) = 47nF , Vpm = 2V M
LPM Flsss R i aein (i | Viesze-cs2) 1 View_sop) % GATE
tLem_sc B 1A LPM ) t, 3.1 45| s
CL(GATE) =47nF | V(W) =0V
i Vvs)=0 £ - 16V £ VGaTE - src) >
¢ 3 VigsT) < Vigst uvior) M, RIRMEH |5V, 120 us
GATE_ON(RPF) PEWITE) GATE FilZEIR Ci(eate) = 47nF , Cpst = 100nF
IR TPS12141-Q1 F1 TPS12143-Q1
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6.6 FFoqE: (42)

TJ = -40°C & +125°C. V(VS) =12V. V(BST - SRC) =11V. V(SRC) =0V

SR A mAME  RAME  RKE| B
. V(VS) =24V & -45V & V(GATE - SRC)
¢ 2 Vigst) > VigsT_uvior) i, >5V, 2 us
CATEONRPP) SR PE AW GATE SBR[ Cueate) = 47nF , Cast = 1uF
IR TPS12141-Q1 1 TPS12143-Q1
tGATE(W_ASSERT) R % A U] ) FLT BAABIER V(CS1+ -Cs1-) 1 V(SCP) EFLT | 15 21 us
tTfATEW—DE—ASSER S e () FLT 8O RGE IR Vicst+-cs1-) ¥ Viscp) % FLT t 3.8 us
tGATE(FLT AsserT B |GATE 95 UVLO #iilfY FLT B =
= il PSS V - IV £ FLT | 30 s
STUVLO) MIEIR (GATE - SRC) (BSTUVLOR) u
tGATE(FIT DE_aAsseR | GATE 353 UVLO Hilal ) FLT BNk ==
- g V - V 2 FLT 15 5
T BSTUVLO) HGER (GATE-src) | V(BSTUVLOR) t v
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6.7 SLAVREE

40
— -40°C
— 25°C
— 85°C
— 125°C
30 150°C

Total System Quiescent Current in LPM (pA)

0 10 20 30 40 50 60 70 75
Input Supply Voltage (V)

& 6-1. RIS IR R RR & 6-2. LPM T LAERA& S mIRRER KRR

K 6-4. AR S IR R A R R
K 6-3. BT T LSS RS RIRRE R R

800 10
— ligsT_am) . — V(ssT_uvLoR), Rising threshold
— lisT_LPM) = _— V(BSTJJVLOF), Falling threshold

~ 8 9
< 600 E
§ — | £

3 — | - 8
2 400 g
5 _ 5

o "_‘“‘—-—-—.__._____‘_‘_ a 7
: — :
£ 200 5

o 2 6
g
&}

0 5

-50 0 50 100 150 -50 0 50 100 150
Temperature (°C) Temperature (°C)
K 6-5. mAF R A SEE AKX R FE 6-6. B84 ZR UVLO W/ 5B E K< R
Copyright © 2024 Texas Instruments Incorporated FER PR 13

Product Folder Links: TPS1214-Q1
English Data Sheet: SLUSFA1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps1214-q1?qgpn=tps1214-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSSE1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSE1A&partnum=TPS1214-Q1
https://www.ti.com.cn/product/cn/tps1214-q1?qgpn=tps1214-q1
https://www.ti.com/lit/pdf/SLUSFA1

TPS1214-Q1
ZHCSSE1A - SEPTEMBER 2024 - REVISED DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 JLAIRHE (52)

BST Loading, ligsT) Current (uA)

8

= ligsT) Loading in active mode
= ligs7) Loading in LPM

0
-50 0 50 100 150
Temperature (°C)
V(BST) =15V V(SRC) =0V

B 6-7. BST f# i (IgsT) SEEMKIRR

5
— -40°C
— 25°C
— 85°C
Hl— 125°C
— 150°C

L~
~

Current Monitor Output Voltage (V)

0

0 20 40 60 80 100
Current Sense Voltage (mV)
Rimon = 5.6k Q Reer = 1240

6-8. MBI (Vomon) SRIVHLE (Vns) FIHIXR
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7TSHNERR
\Y;
A
WAKE

ILOAD

ltwu

Bypass FET VGS Vie_coon)

. V(G_coob)
Main FET VGS
-—r>
{GATE(WAKE_LWU) 4_/ o \._» tG(WAKE_LWU)
Vdrop | . ’\/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
VOUT ! !
—_,———-—_—-——--—---—-—-—- - - - . . —_ —_ —_—_—_————— -t
Bypass FET (G) is ON | Bypass (G) to .
Main FET (GATE)is | Main (GATE) FET ng’naif;%}\%')slfg;
OFF Transition
& 7-1. i AR R R MR FE R e 22 TR
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\Yj
WAKE

—» {WAKE_TPM) —

LPM

Bypass FET VGS /¢-5°

v /
Main FETVGS /
e -
—» Y -
tGATE(WAKE_(PV) g—— >
\* tc(wake_CPM)
Bypass (G) to
Bypass FET (G) is ON Main (GATE) Bypass FET (G) is OFF
Main FET (GATE) is OFF FET Main FET (GATE) is ON
Transition
&l 7-2. @it LPM Shfil R 28 4 R 55 MDA T e iR DUk N 38 715K
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WAKE

INP

LPM

Main FET
VGS = V(GaTE) - V(SRC)

Bypass FET
VGS = V(G)- V(sRe)

V(c_coop) |-

V(G_cooD)

<

\-:» tGATE(OFF_PM)
Main (GATE)
Bypass FET (G) is OFF [to Bypass (G) Bypass FET (G) is ON
Main FET (GATE) is ON FET Main FET (GATE) is OFF
Transition

&l 7-3. 3@id LPM fil R #44 TAEE R BN RThFERER
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8 E4Hi A

8.1 Mk

TPS1214-Q1 & B R A2 Wi hREFIME 1q B e Mgk sh 8% K%, TPS1214x-Q1 Hf5 3.5V £ 73V 1% LI/EH
FEYER ( 74V 455 B RAE ), IZSMEEH T 12V, 24V f1 48V IRE RS

TPS1214x-Q1 BA M LM IREN & , FIAEA 0.5A WEE S HLIAT 2A J#E HLIAT A AIEAR SR 50 2% SR K Bl 3 42 v 1Y
FET , [FIRXHMRIIFERR AL AT 100 w A HLHUAT 0.39A MERLITAE /). FEVTBEMEH] INP 5IIMEDy GATE 24 A K
KR ARGEITH , SR IKsh 4% (GATE) nl SEELE FH IR FET HE7 iE I

£ LPM A HSP IR IhEE R R | IKIhFERE 12 FET (G IRZh 58 ) {4 538 |, i 3= FET ( GATE IK#)#% ) #E %
Wro MBI T AR Iq, v 20w A (( MLAUE ) o [E B 57 F0 R B R AR RN 400 K 2% 5 PR 48 78 H LY AT DA
H RBYPASS HFHSEAT R AE | 1% AP B AR R IR 12 [ CS2+ 1 CS2 - Tz (], 7F EN/UVLO #%$: Z A% HF
I 2 1uA (HAE ) . Z8FREE —A WAKE f# sl i, A FHaam TER R (BT AR ThFE
it)

Z et B AT RS R BRI (£F 30mV VSNS T4 +2% ) it (IMON) |, il NREIEE L R G iRt k. 284Frp e
BT RSB BT AT 12t Rl R A B AR T RE | 1% Th g AR Rons HRBH 2SR SZHL. W LARC B HBhE
RANBE =T A

FEIE R R R R R T, TPS1214x-Q1 AIETFIR FLT it a8 s il . 4 e iR b 5 2% 1T DA 3 of
SCP_TEST % N\ HAM 5B il kA2 Wi .

TPS12140-Q1 1 TPS12142-Q1 BB E - 65V WM HERT TIEE | TR LM Ao |, BT 725 AN e i
i Al 5 A ) (R4 £ ol FEL IS

I B SN SO ((RE - 45V ) IF, TPS12141-Q1 Al TPS12143-Q1 #5224 GATE K5h#: S8

Za Tt BAAFET NTC MR (TMP) A1 &4t (ITMPO) Thag , Al kil Es FET R #foe , A seiiis
TR G T .

TPS1214x-Q1 K 23 5| i QFN $13#,
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8.2 ThEE T HEIE

Revpass [ i< Q3
vt S o~ o vour

VVV 1

|
‘J_‘ Reer Rntc |
csa+ L cs2- | csit cstl T™P BsTl, catEl  srcl o
L Lt v :I
:F N LF BST | o5A 2A |039A
1T
I
EN

— | + + F
+ I
Eé” / EN GATE_ON/OFF  G_ON/OFF
100 pa(4

GATE_ON/
- | cPuzv)
> G_ON/OFF ~ 38
L > > R N

T i v 600 pA ] WAKE
—»WAKE — BST G H

1 V(RerF_oc) _| |;
111vY ot [@—OC_OUT * + * WAKE
INP ]— Driver SCP, VINT r + [ Charge
2V +_ control Cs- T EN pump

logic

70 Q
:_ VINT enable logic :l T
P 12t Logic * * *
PM t[L 2.5 JA AT 700
2vA | L VGS_OK EN BST SRC
- _>’ 6.5V 6.5V 6.5V
2.5 A, 6.5V Reverse
tl : CS2+—p| protection [PwGATE_ON/OFF
- oc_out logic -
VGS_OK - = 4 [ TPS1214-Q1

1
TMRI IMON 12t I 10C ITMPO GND;g
Ciat

= Rioc Ritmeo

TPS1214-Q1
ZHCSSE1A - SEPTEMBER 2024 - REVISED DECEMBER 2024

|I—

\\
\/

Vipm_sc)
Viwuy

VGS_OK

Internal EN
Regulator

envuveo [}

SCP_TEST
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8.3 ReME Ui A

8.3.1 B RAIM R 54554 (VS. GATE., BST. SRC )

VS

12V
CS1+, _I_'_
To . ,
current :: Rsns
sensmg. csi- < —

Charge
pump

Vaux
V(BsT - SReC)

VCP(HIGH)+ .
VCP(LOW)*

*D1 >
BST ; Reypass

1 '_l | GA:BI'SET _F}m
1 gl
SN s:}

INP

&*_}’ Gate |:
08VVY Drive SRC
PM Control «
t Logic ¥
ﬂ*—}’ |; 039 A 1 o
0.8V G 4
v o ,
[
J q-mo pA
TPS1214-Q1 BST :ERLOAD
<
& 8-1. Mtk Ixzh2%

K| 8-1 T 1 LT S AT AR BIR 5 2 B St 7 22 i T AL I . %8s T 32 FET Q1. Q2 15 0.5A/2A (i Hi
FHL ALV LRI A B 5h 28 (GATE) , PAKH T35 FET Q3 17 100 1 A/0.39A WA(E v H it /W B A AR 3K 5h 2% (G). IX
S5 K IR DX 5 2% AT 2E KD R G SRR FET 56, MO AR 78 M AN [X S BB A8 i B et 1] . AN VS i 7
FPAEE—A 12V (B8 ) . 600 w A BITZE , AT LLACE MR RS0 28 ( BST Ml SRC ) L HIAN S [ 24 HL 25 28
CBST ?EEEO

VS L BRI P . ZEREIN VS H ENJUVLO Mk S i PRSI R | A TR 36 Cast 4
WA, 2 Cosr L IHEMIT Vigst uviory J5 , WHEIRSIE MBS . 1288 PH B 1V (SRS ) Y UVLO
S, AT LR A B 0 1 R ST 5 P . AR AR AN FET Qg M1 FET 5 011w 50 VIO BRI | i %%
Coste TEB(FHIIT | AR ME R IR | 5 BST & SRC HIHLE LS VOPyon_awy » LI AR # 40 F
SR, T VS 31 LG RE . AR S RIS , HF BST % SRC M F i %
VCPow_awy » LI FELA 258 5 4h T 3 PR

FEIBATHLT |, BST A1 SRC (A LK 2 FFEE VCP (igH_am) 5 VCPLow_amy Z 8178 FATECE | R B s
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—P»-Torv_en|lf—
A

V(vs)

EN/UVLO

VCPHIGH_AM)
VCPLow_am)

V(BsT-SRC)

V/(BST_UVLOR)

IBsT)

lsT)

GATE DRIVE
ENABLE (Internal)

& 8-2. FUfRIBATHL

il B 22 2CRT AT ST Aa A SR B 4% i RE B IR

CBST X V(BST_UVLOR)

Tprv_EN =

He,

600 pA

Cgst 7= BST 1 SRC 5| JiI_E ) FEL A 42 HL 2% .

V(BsT uvLor) = 7.6V (

JiAd )

o

(1)

IR T E AR Tory en » WEHISNEE VAUX B4 FRIE |, B IC)R FB =A% D1 AANXS BST i 13T il &
el 8-3 P fEBIIER |, Tpry en PR 350us.
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3
Reypass Ehil
T 2 LIl°
cs2+  cs2- /)
J;' -
R at VOUT
VBATT SNS ‘L_K_l >
aan B 2
Riscp R ] ; ————Vaux
SET RnTC ¢ CesT *D1
CS2+ CS2-
T T

CS2+CS2- ISCPCS1+CS1- TMP GATE SRC BST G

VS Vee
ON |OFF — - EN/UVLO %m
ON [OFF —»| INP TPS1214x-Q1 FLT
Active | LPM— P LPM Yee

SCP_TEST Rz
I0C ITMPO IMON WAKE

12t TMR GND
Rioc Ciat CrvuR — Rtmpo % Rimon

& 8-3. KA BST SHMERALEAT TPS1214x-Q1 52 FH HLB%

&
Vaux AIEE 8.1V & 15V (AN R AL . SN YR VS a7 BUET D1 U EH:3) BST , MM f%
ik Torv EN-
8.3.2 T E I3

T U094 TE FEL . R X ) o 4 R e it % & S AN RN it i, B3 HA ECU. 1X48 ECU "lRE R AR K
N2 . 3R ECU M HL IR DAA SZ 4 #i 0 77 03T, Wi e &= A RIRIM IR , FF T REFIRTh R FET.

AT BRI 2 A7 B T S BATE] O TR TR B L RIS TPS1214-Q1 #84E F LL R R EHHAR.

8.3.2.1 fH FH{RTh#E5 K FET ( G W3had ) AR ARAH

FE 7 ZAE LR AR IR Z A FET MO AT, AW E FET BHATHMRRIE R 6], BOY FET ZIRIKIRIT
R A AR 2 B FET RFid Ko

TPS1214-Q1 4 5A Tl 78 R RS0 3% (G) , BA L ikl A (LPM) LA Ar T CS2+ Al CS2 - 5l Al I] (55 %
P se, P4t nT B T IR ST R I FESE 1 FET , FE0r &M a8t AT TR7e F , R PR 1) YR VR LA o 8-4 R
TKH TPS1214-Q1 HIMRTIAES 6 FET St r 58 , I T AR M. AMNHA RS Cg vl BRCHIL il s 1 5
F 4 ) YR VA HEL I o
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VBATT
:
.
.
BST !
:;I J_CBST
T a
= R e
J Q2
': §RBYPASS
SRC ¢

e s} —
1 .
< — 1 Q3
7l G A [

le) C
T
VOUT e

S~ CLonD

TPS1214-Q1

&l 8-4. fE FRTIFESS B FET Mk (G) EERZH| N AR AR

7 R RE T | 24 ENJUVLO #h 2 a fE P H LPM gy A T | 234248 1) 100pA 7K G fi 2w P
DLS S5 FET (G K3h% ) , M E 4% FET (GATE) MR ER SRR A .

LR ThFERES (LPM) R, TPS1214-Q1 46l CS2+ A1 CS2 - S|z Al & , LLE 558 FET £ VGS ( G
£ SRC) . CS2+ M1 CS2 - ZIMHIERII S Vitpm_scpy BIME ( SLAUE 2V ) BEATECAL , DA 1 vk A\ R
R, BREE V(G_GOOD) BRE AL

1EIE3) Vie_coop) BIMA)E , CS2+ #1 CS2 - Z I ES 5 AU e E F AT Vowyy BIME ( SLEME 200mV ) 47
Fodt. M iZ 0 En , AR T HE IR (Inkusn) T CABEE N T 3 R B (Iowy) , 38 AT ART S kG F ik
NFEECEEA a0 R R E s
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\

A SCP Comparator active

Load Wakeup Comparator active

CS2+and CS2- ot}
are monitored

CS2+ and CS2- -
are monitored

EN/UVLO is pulled HIGH
Externally

LPM is pulled LOW Externally

& 8-5. A F BB AN ARFE DTSR RN FE

EN/UVLO
LPM
BYPASS FET
(Q3) Ve cooD)fp ———————————— /
VGS = V@) - Visre) Vel =
v scl-—----—---—-- r—
lINRUSH |- — = 3
oAb  wub--f-ccoo - S S
Vour
Output Bulk
Capacitor Charging
WAKE
BB A7 B M PR A AR R M

FEIEH BT, S ECHIE Raypass T B (3L IR LI (. 7EI5 %] VG_GOOD #fH )= , CS2+ fll CS2 -
Z AP F e o 5 A M B SR 1Y) V(LWU) R (SR 200mV ) AT EEAL

Al g A DL A3k RBYPASS -

ViLwu)
ILwu

Rpypass =
% B INRUSH Hi% :
’fﬁﬂ%ﬁﬁiﬁ 3 Efﬁﬁ IINRUSH .

VBATT
Tcharge

IiNrusH = CLoaD X

He,
CLOAD %ﬁlﬁ%%ﬁo
Veart ZHIARIE , Teharge 72 78 FLI [] .

()

®)

lINRUSH R IZIRZ /N TARZHABRE AT R RS BE F AL (ILpm_sc) » Ja & I AR A5
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%
(LPM_SCP)
RBYPASS 4)

IpM_sc =

I RE 5 IR TG Cg fH .

_ CLoap X I(g)

€~ IINRUSH (5)

Hr,
G) 79 100pA ( HL8UE ) .
I Ry 15 Cy — L FIF B EHTINR E Cq MOBhIE. Rg MR/ T 2200 14700 .

St A RS TS LS, T LA B FET ( GATE BXE08% ) , 6w LA AN LPM BREh A & v DLK KR 55 % FET
(G IRzhES ) . LERS , ATRLKE INP KB A& TR SIE T FET (G IB3h3s ) »

8-6 o T FE K HLVR R rh e PRI DA 55 6 i A2 D K R A ) PR 25 2% 7 H 1) IS P PR R

Ravrass E’F_
T
CS2+ CS2- l_N_l
1Yl
Q1
VBATT, Rsvs
1YT -
XX VOUT
CS2+ CZI;-:P Reer % Rnte ¢ ‘
I T CESTT
CS2+CS2- ISCPCS1+ CS1- TMP GATE SRC BST G

- VS
ON [OFF —» EN/JUVLO

FLT
ON [OFF —» INP TPS1214x-Q1
Active | LPM ™| LPM

Vee
SCP_TEST R2
10C 12t T GND ITMPO IMON WAKE
Crm JT_ RITMPO% Rimon

Rocp :I:Cm

K| 8-6. {¥ Ik Th#E35 % FET (Q3) M BLHFH (RBYPASS) A /34K TPS1214-Q1 M F B
8.3.2.2 i ¥ FET ( GATE 3138 ) MR EIE2R4% 4]
FEAAE R ShRES2 B B AR N T o ) W] UE ] 35 FET GATE BR5h 2e 5 i kb AT R A8 76 L o

NTAERA BV L FET S A IR AR B , W6 Ryv Roy Cqv Do, WA 8-7 Fion. Ry A1 Cy Joft
A8 FET MR SRR SR . FET JRERREMMN fo i, AT R ) 2 a8 b SEBL sz B AR

||l—||—§
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BST

.
.
.
]
.
.
| Cast '
— 1
D2
< Q1
— Level Shifter GATE M- %
| 2 3
1

::i SRC L

T

TPS1214x-Q1

& 8-7. FEBRA A TR FE AR A
7750 6 W RATHEE FET S 8] VR I F it

VBATT
IINrRUSH = CLoAD X Teharge ©
063 X V(BST — SRC) X CLOAD (7)

1 R1 X IINRUSH

Hrr,

ClLoap & BRI .«

VBATT 2 NI, Tenarge /278 HLIH 1]«
V(BsT-sre) 7& AT AR L (12V).

5 Cq sRIBMBHJE FBE Ry ( K& 10Q ) o T2t 8 AT T35 HARIRIM R T 5 1 Cq 1. Rq Y 100k Q HL
BEAT MR T A R AP s

D, L5 Ry MR PLIE G KT GATE IXzh 4% .
Cy &TE@EARITE Cper L= AANI TR FE . EH AT A AT THE T H ) Cest 1H -

Qg(total)

o + 10 x € (8)

Cpst =

He,
Qgtotal) /& FET FLE M BR BT
AVgst ( #8E K 1V ) & BST #| SRC 5| #_F 800 L .
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8.3.3 IR B R

TPS1214-Q1 BA GRS 12t Thae , WSt & I R Lk . ok 12t THRERAA B e R Dhae , B 7ER
¥ PCB ik, HZABMAA L AIEH | RN AFE 0 R BN R B A a8 78 LS5 S S

A AT RS i BT C B RS R BUE (Isc) , BAA I 78 F i B 8] ( tge = Sps fRAE ) «
8-8 IR 1 BRI BRI [ 45

o BT 12t (R IC EL AR (loc) BRAELAN RV IR R ] ( toc A1 toc_wmin )

o AR BIAE (Isc) A7 P B 2 PR S (tsc)

Time
No
Shutdown
12t based Overcurrent
Shutdown
toc -
Fuse

Shutdown

Immediate

‘°°—tM'” Shutdown

s Current
loc Isc
Maximum adjustable Adjustable short-circuit
continuous current threshold threshold
8-8. TPS1214-Q1 HRI L B FLif 5 I [A) Rtk T 2%
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8.3.3.1 T 12t FI HfR

TPS1214-Q1 1) 12t dhZR@ il AN S HAT R E | B 12t BEahid i BAE loc , PAS 12t 228577 R0 RIE (06 sl

) o AREEIE T loc WEBIMER , W RRT I toc KR 12t B E FEORH E .
W E Pt (R E50E7E , Rioc

12t 4 R ZH R loe i 10C il GND 51 il i 4138 HL L Rioe SR -

TR 9 AT 6 Rioe 11 :

v
Rioc <Q> (REF_ oc)
K x (Ioc)”

Hep

V(Rer_oc) /& W i FEHE #L K 200mV

loc &L iKF

EG A3 R % K AT DL 5 50 10 AT

R
(01 y SNS)
RSET

Scaling factor | K | = I
BIAS

Hop,

IBias 72 A FBEME LI SpA

Rser A27E CS1+ RN H it v 5 1] FE H (¥ LB
Rsns A& R AL B

HE Pt #1246 , Cpz

FFIEIE CS1+ Al CS1 - RAGI AN s At A I FELPE (Rgng) LHIHLE o 4 2 Rons b A 3 B
BHBLE K loc BIERS | Cip MARKITIE R , RHEHWRS lLoap 2 - loc 2 HURELLH].

FERKILPRAA (loc_max) T < Wb ik 3% 30 i 7 st 1) w4 AR 245G e

t 12T factor
OC_MIN \®J = Toc "max X Toc_MAX

&)

(10)

i Rioc H

(1)

#/E
R RE (loc max) # ] DLEL S B AR B (E (Isc) 1% 5% % 10%.

TR 12 AT TR 0 Cogy fH

C K X toc_MIN [I 2 _ 2]
126\" ) = V(12c.oc) — V(12t_OFFSET) 0C_MAX 0oc

Hrp,

Vit ocy 72 12t BRRBIME HUE 2V ((JURE )

V2t oFrseT) /e L HIZAT ] 12t 5] BB A2 LT 500mV (( HLRLE )
toc_min BB KIEFBME loc_max e A3 L mE RIS 1] o

(12)
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8.3.3.1.1 RA A3 EiXZIEHIET 1Pt BT R RY

Ciot PPN AR ZEIR (toc_miN) HATYRAE |, 1 Crvr PIA B S E K 8] (tretry) HEAT40FE. —H CS1+ fl CS1 -
ZIF) R Hs B E A (V(ocpy) » Crae RASEITTAA S/, LIRS lLoaD 2 — loc 2 HIEELH .

£ Cipt 7BHLE V(i oc) Ji » GATE K fik®E SRC , [FIRF <3 FET H FLT B AR AR KAukFtE , A
NERTEEIG. Crvr TR 2.5pA B iR , BERIHRRIER] Virvr mieh) KT NIE. BREIKFZ )G,
AT LA 2.5pA NH AU .

1 B Rk 3 V(TMR_LOW) KPJE , HEMREXLL 25uA LR EBIFHRE. £ Crvr 19 32 MRHEAHZ G,
FET 3@ H FLT B N

L[>
' Jm
v
}

i I_LOAD -

(Iioao)? = (loc)? 0A

I— V(12t_oFFsET) Ciat W Ci

Ciat

12t ( VRSN I O S __(( ______ Cer bl
(12t_0C)
! 12t (ltor0)? — (loc) e Ao - (o]
~[(1woso)? ~ (loc)?]

i

= MAIN FET

VINT VGS

Vee —

FLT

I_ V(TMR_HIGH) | = = = = = = = = = = —— mm o mm e m A — e — poa it thd i

TMR

= V(TMR_Low) .
st214t 0 A4— = f R _* _____ ﬁ} — -t

Crvr
2.5pA

Iz

e

Bl 8-9. AF B ERIIBRKET 1Pt iRy
[ B S (AT BURSE 5 #2500 13, @i K AE TMR A1 GND 512 [l CTMR H A 2sdt T B

V(TMR_HIGH) — V(TMR_LOW
‘RETRY (S) = 64 x Crmr % ( I(Tl\)/IR SR(C) : (13)

Hrp
VtMRr_HigH) 79 1.2V (J62E ) , V(rmr_Low) A 0.2V ( JLRIfE ) )
l(TMR_sRc) & TMR 5] LS H B |, (BN 2.5uA ( L84E )

H N T ot
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8.3.3.1.2 AA I TIBEHIETF 1Pt BT R IRY
£ TMR 310 GND 2 [A)3Z%E42 100k @ Hi[H , ALl ASAC & .

LATCH 7£ INP FF&#5. LPM ZE AR, EN/UVLO (5T Vienr) ) SR L B VS X T Vs porr) IFE L. £
R b, 2 B AL H Crvr SR, 24 INP L3 B i P, GATE 4% BST.

\%
[
loc
|_LOAD
VINT 0A
(Ioro) | 100)2 — (loc)?
Vizeog) |- ==-——=-—-—+ **41**:_; ********* **([ ****** Cr 2‘*_*******_*****_****_ ******* -t
f 12t (1104D)2 = (loc) g / ~[(loa)? = (loc)?] " Cizinternal switch for discharging
Ln 1 Vi orrsen T Cm Y W Cua : /bCuz« charging to V(zt_orrseT)
cox I é (loc)2 % I_
L MAIN FET
= 1 VGS
VINT T T
| Vce
(TMR_SRC) S
é) FLT
TVR ( I -t ——-
)
l ( B ittt T rositor aunoss THIR o GND pravemtaine ~~ 17T T
RTmR CTmrR VTMR to charge to upper threshold and counter doesn’t
I I_siv )? I_ TMR 00 next counts, resulting in FET to stay latch OFF
L L V(MR LWy |~ == == == —m o T T SRS S
TPS121 4_-Q1 =
INP When INP l:n;;u_ﬂ;d RIOCZ;? ;/?;7; Zz;suster is reset ‘ if:; Z ,ng;
e e e e ——»t
i =Y D
&l 8-10. BA B ThREIIZET 12t W ARS"
8.3.3.2 AL B ARF
— R v > > N ==
LR R (Isc) PIEId Rigep FRPAE . (EM TR 14 AITHE TR B Rigep fH-
Isc X Rgng — 1.8
Riscp (kﬂ) = Tscp (14)

Hr

lsc A& HAL N 2B I A LR R

Rsns 72 HLA7 A 22 RR AN B ks D FEL R
Iscp /2 25 1 A RPN H AR HL A

PR Igc BIER , £ TPS1214-Q1 1 |, GATE &£ 5us ( S Afl ) WHAKZE SRC , M4 ¥ k1%
FET , [N FLT BRHEFA . RS 25, Covg HIFE EATSCR A B 5 3, BT w4 7 2 k4
FET <Wr G miTrn.

SEAh o R] A I i OR 47 7 5 b Ul B R SR AU 3 QS P
8.3.4 A i ¥ 75 # i (IMON)

TPS1214-Q1 A 36 2 AT U 165 B AR 40, 7 3k e ot I AL 28 S Y (IMON).. IMON 3ty 1~ [ IR YR T B N 54 Rgns
HL AU 00 F BEL ) LR B B A5 o {8 FH AL IMON 3% 7 %1 GND 51 I B BE. Ryvon > T BABFZ FRL IR 54 L TR

Uk A 3 AR A EHT TS AT R — Al R 2 R S i AR K i
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A Z AR TR A 2R R, TPS12140-Q1 Fil TPS12141-Q1 Z45 1) Vmon)-

0.9 x RimoN (15)

Vamon) = (VSNS + V(VOS_SET)) X —RspT

EFHZ AR EEE 12 M5 T, TPS12142-Q1 1 TPS12143-Q1 L5 1 Vimony-

RIMON (16)

Vamon) = (VSNS + V(VOS_SET)) X “RsgT

Hrr

Vsns = lLoap * Rsns

V(os_seT) A& LA T BOCHS i AN B UE 2R LU (£140pV) ( Vsns 2 Vmony P17 )

0.9 J& FLFURR I FEOK 23 A1 IMON 3 FET 2 ) fr) B B R 3

M0 PR IAE B 5 R FL S YL B (V imoNmany) FRIFUABMEL ( [Vivs) - 0.5V], 5.5V)

DA R SE IR M o X 2P Rimon FRPEIIECRME . IMON 51 I N A By 6.5V ( J87UH ) &
LB R BUIRS FE/N T 1% A AN ARATTHE Vimony LE RS FE -

V(0S_SET)

Vons < 100 (17)

% V(MoN) =

8.3.5 ZF NTC Hyid Z#e ) (TMP) R B #5514 (ITMPO)

TPS1214-Q1 $5E — A IR E WIS ( g7t N8 BA S Fr Aaime iy ) o 200 B I Th R i o 2 4>
BOREE S, S5 AN TMP |, Hiti A ITMPO.

iR R EEES  Vitmeo B~ Ryte THIEE . & st #8 BiAE 5 I ITMPO (IRE WML ) &
BEEL

RnTe 72 BEIR ARG NTC #g RS |, M Ryvp A @ HRE |, F 8 80 A TR AT et | 3
CE 5 8-11 Fraw -

VS

csie _L12V
e L

>
;: Rsns
CS1- -
+ V(ReF_TMP)|
’—< TMP_\n—amn
Rtvp RnTc
Vitmpo ITMPO

Ritmpo To

TPS1214-Q1

&l 8-11. Z=T NTC IR BRI AN Wa J % H
Vitmpo T LMRSE R AT

RiTMPO (18)

\' = (V + Vv X
ITMPO ( REF_TMP TMP_OFFSET) (RNTC + RTMP)
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Hrer,

VRer Tmp N 500mV ( JLAY1E )
V1mp_oFFseT M 5mV

Rrwe 7 10k NTC R 3300 (25°C)

Rrvp 7E 47k NTC 24 1kQ (25°C)

8.3.6 #t/EFE AL B (FLT , SCP_TEST )

TPS1214-Q1 R AR 2 UVLO bk, oz il BST-SRC L. W ENT Vst uvio) , W FLT
BB AR EXMIFILT , GATE M G PIAHIER IR 4 th 345, R SCHT 3 FET A1558% FET. 4
BST % SRC MK ETFEIE T Vigst uvioy I, FLT S8 E ATOR , MR IRE) 284 0 o

R 48 B B T 12t AR B A2 UVLO I, TPS1214-Q1 il FLT B ONMRHE-T-H 2%

TE22 AR T | B (SCP) Thak &% Hi2 W (SCP_TEST) 3k H %,

TPS1214-Q1 & B A N R AR 42 W Th it . SCP_TEST 2 Wi il AR AR iz 474 30 F 58 o
o BT FRBRTEHT -

MAEIBAT RN K SCP_TEST MR- m VI, WES(E SCP LLALEs M A L 7tihn it s DUSLIDUE B% 954
FlA s K P AR Kl 2 (GATE) LA FLT. W RUMibl s 45 22 (R (A INP = 5, Sl miet ) H
FLT A9 fICHLSF , MIZR A SCP IEH |, B A SCP TR IEH .

© RIFERA THBE R H -

LRI FERE A R IKE) SCP_TEST MRHIF & LTy, A A fRY" (SCP) LB #: & AR IR DDFEAR X R e
JEH NEB 276 SCP Eb i i N it i o JE RAR RV B S5 . LB o OB 4 ) FLT . iR FLT B4R N H -, T
B SCP 1E% , R SCP Thfit RIEH . 7 SCP_TEST #himiilal | G WEh (R4 IT /S . X Al B fRfEKTh
FERU TS IE , S R ERE RN .

8.3.7 R HELRY

TPS1214x-Q1 a3 fF HA G AMRNECRIM TN BE |, WT B LEZRAF A5 A A HE SR 1 i B BT TA) SR 0o 7 28 0 B0 45 1) 222
ANAEG LR 2 5y B AR RS o 88 R R S A A HE RS2 AR A -85V SR P e g

I I E N L A A (- 65V) I, TPS12140-Q1 Ml TPS12142-Q1 5256 Wi %1 FET (GATE) , LUF
P

RGBS N I RO (IRE - 45V ) i, TPS12141-Q1 il TPS12143-Q1 545 GATE HKzh# &5
e 1ZIhREFEE M TINAGE 7R, AT SR E R AR TP T B D) F FET , A998 22 (M A BOM BiAS .

FES O, A 2 AR I W AT WIIR) T R SR W Ik F) e 4 P 80 2 AR R R B b i R BRI S T TR . FEBESE R G
e, R AR T A2 R I TVS B AR BR

8.3.8 X/E{7# (UVLO)

TPS1214-Q1 f#i[ EN/UVLO B B2 ks i (1 R B AR 47 ThBE . 24 EN/UVLO 3 I RS T 1.2V (S 84H ) i),
GATE 1 G %4 MK H .
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Rs
EN/UVLO '
v A UVLOb
(UVLOR),
RG unVLOF)v
e TPS1214-Q1

& 8-12. RIERY REHRmE
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8.4 A ThREAE
8.4.1 K&K

LOAD WAKEUP

ACTIVE MODE

POWERDOWN

EN/UVLO = High

Main FET is ON (GATE = High)
Bypass FET is OFF (G = Low)
LPM = Low; WAKE = Low
All Protections & Diagnosis

available

EN/UVLO = High
Main FET is ON/OFF (INP based)
Bypass FET is OFF (G = Low)
LPM = High; WAKE = Low
All Protections & Diagnosis
available

LPM = High

V(vs) < V(vs_poRF)
Main FET is OFF (GATE = Low)
Bypass FET is OFF (G = Low)

EN/UVLO = Low

EN/UVLO = LPM = High

If lLoao > lwu (Load Wakeup Threshold);
then LOAD WAKEUP Detected
(Internal Trigger)

V(vs) > V(vs_PORR)

LPM = High
(External Trigger)

EN/UVLO = Low

LOW POWER
MODE
EN/UVLO = High
Main FET is OFF (GATE = Low)
Bypass FET is ON (G = High)
LPM = Low; WAKE = High
Bypass FET VGS Monitored
CS2+ and CS2- Active
CPUMP UVLO
available

SHUTDOWN
MODE

EN/UVLO = Low
Main FET is OFF (GATE = Low)
Bypass FET is OFF (G = Low)
WAKE = High

EN/UVLO = High
LPM = Low (till V(s_coon) is reached)

& 8-13. R&HE
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8.4.2 K& E I /7
\
Voo | e
EN/UVLO pulled LOW to HIGH
EN/UVLO Fél;((t;!rnally °
VCPAM HIGH) | — — — - o e e e e P — — — — — — — ———— — — — —
N R e e i T A e E—
V(BST-SRC)
VEST WLOR)p — = =+ = === — = —— — — 4 e
—_ TPS1214-Q1 waits for LPM| —
LPM Trigger to Transition to | LPM pulled LOW to HIGH
Active Mode Externally
— > 500 ys— P>
BYPASS FET v m
VGS = Vi - V. (6GOOD) = - e e e - ——
TV s s R - N
. V(c_coop)
Main FET VGS
> -
<>
\-> te(WAKE_Lwu)
P {GATE(WAKE_LWU)
1TV Y "R e ——— 1 -
IINRUSH |- == == === === === === ——— —— = 3 /
17 VY O S S I A
Vdrop
Vout
- T
Output Bulk
Capacitor Charging
WAKE WAKE pin pulled
HIGH to LOW internally
———————————————————— —_——_— -t
- Bypass (G) and Bypass (G)
szi,fiséﬁéﬂg) Main FET (GATE) Bypass FET (G) ON to Bypass FET (G) OFF ng’naiSE.';E(é gﬁ'f;g;
OFF OFF Main FET (GATE) OFF Main Main FET (GATE) ON | ™4 ~11ve MODE
POWER DOWN SHUTDOWN LOW POWER MODE (LPM) (GATE) LOAD WAKEUP AM
MODE Transition (AM)
& 8-14. & 5 B MR S RS Fe it 7
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v
A

V(VS) 7/\/(\/57PORR)
EN/UVLO pulled LOW to HIGH
EN/UVLO Z:Ieemally °
VCPAM HIGH) | — = — - — o o e e e p——— e — ——— — — — — — — — p— i — — — — — —p—— — — — — — —
VCPamtowmp———bm oo~ T/ T~/ T/ T/
V/(BST-SRC)
VST UWVOR) === — e e e e et = e e
LPM pulled LOW to HIGH
LPM pquternallyo
— > 500 us— P>
BYPASS FET S
VGS = V(G) - Vi(sre) VG800 |- — e o oo e b it e K
Vo) - - — b __ L _
. V(c_coop
Main FET VGS
—» -
<>
oot sobmm oo I P S~ towake_PW)
INRUSH| = === === m e e e el e e e - — {GATE(WAKE_LPM)
lLoAd  woloo ot | A S S
Vour
-« T
Output Bulk
Capacitor Charging
WAKE WAKE pin pulled
HIGH to LOW internally
——————————————————————— >t
- = Bypass (G) and
MBV."EFS;T(GG)/ﬂg Main FET (GATE) Bypass FET (G) ON Bypass (G) Bypass FET (G) OFF
ain P T (GATE) OFF Main FET (GATE) OFF Eg/“\"_lf’l';'; Main FET (GATE) ON
POWER DOWN SHUTDOWN LOW POWER MODE (LPM) Transition ACTIVE MODE (AM)
ity MODE
& 8-15. 7 LPM fil R Z8HIRES e &
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\Y;
A
WAKE
INP
LPM

Main FET Vi(e_cooD)
VGS = V(GaTE) - V(SRC)

—— — ——— — — — —— —— — ——

Bypass FET V(6_coop) 3 /
VGS = V(6)- V(sRc) /
——_———_—_—_—_——_——_——————— = -t
>
te(oN_TPM) 4_// -
! \-» tGATE(OFF_PM)
Main (GATE)
Bypass FET (G) is OFF [to Bypass (G) Bypass FET (G) is ON
Main FET (GATE) is ON FET Main FET (GATE) is OFF
Transition

Bl 8-16. \ TIEAHENIRIIFERER A LPM A INP 15 S 861 B3R

8.4.3 i

R VS HIEIET Vivs_porr) » MBI FAFIRE . 7EZMNT | A I (R A . i
HIRIREN ! ( GATE A1 G ) B fE T,

8.4.4 B

M VS > V(VS_PORR) H EN/UVLO i &/ F V(ENF) i, 2R AR lq KW . EIZBT , B R AT A
DREPREIEASAE L . S SRS ) ( GATE A G ) B9 iR SRR BN 2V FE MK Iq , M 1o A (LY
fH) -

© MRBTERAFHHERTFER

B\ ST A e BARIIFERESC |, 15K ENJUVLO SR AT R (> Vienry) , [AIICE LPM SRS 1R F R
it 500ps.
o PRBrEE R 2 TR -

E MW R TR | 35 EE EN/UVLO F1 LPM ¥5R3h i BT
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8.4.5 LT #H = (LPM)

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

2 LPM i B AR P, #$0F AT U TAE R o R ket . M TR 2 AR Sh eI | 7T LL4% I
| 8-16 Frikid/F LPM A1 INP {5 S sk E B . £ LPM Z B INP H. 2% F 458+ FET ( GATE 3K
g ) kW, B SEAES M FET (G K3he% ) SB i R 2 R . 78 LPM b 20 HEF 27> 10us
ik INP f AR, AT IS g8 55 B PR T RERE 20 | AR £t BT A it P BB o

IR, 2B ABEAEA G M IRshgs. AHIRA R , 32 FET ( GATE IKahgs ) kWi , 558 FET ( G Ka)
) T8, H WAKE 5]l B A A 2. TPS1214-Q1 7EARIHFER R T 24K 1g , v 20uA ( #L78{Y ) .

FEULNEOLT | ae ko MRIIFERE U 08 TR

. SRR : TPM SR T
PR SE + ORI B R A R B (o)

FEG AR U I R AR (lowu) J5 , SFE e B3l Sl FET ( GATE WKzhds ) |, 558% FET ( G Wahas )
SAEE FET ( GATE Hzhes ) e Sl n ok |, 1 WAKE 2 BOVRHFA R, RoniB HARThAER .

BEAF A A LPM 5 5728 e v P U e 8 T ARG .
RDFERE T B AT AR Dh e R4

* HI\UVLO : 4 EN/UVLO LI EMEMLT Vigvior) I, 55 FET ( G JRE1#E ) k.

© HLFZE UVLO : 24 BST Al SRC Z Al LR 2K T Vigst uvior) H FLT BENARA-PA RN | 558 FET (G
WREh &) SR

5B FET EBRARY (JEBRMER ) @ iZ(RY"— ELRRERE|S5EE FET I VGS (G £ SRC ) 1A% Vg goop BN
ihe WIS CS2+ A CS2 - [HJf) L B e (M ALK I ME Vpm_scp) » MIFRFRTE tipm sc ITEIA Tl
FET ( GATE Jahds ) , i 5 S Btk s

TGRS, W RSB TR SRR g HUBRI B MR BB (Vscp) , W& PF & 1E tse I IRI P ORI 3 Bt 4%
( GATE 3kzhds ) M55 FET (G Wahds ) o A RAEPHER B A ) Eils A8, H FLT BV
THA

8.4.6 =T = (AM)

1 EN/UVLO Fil LPM [N 4 3030 g e FLPIR 882 ELEE OGRS o e 8 T At

TPS1214-Q1 Jlid A 77 MR FE R U e 8 TAEREA -

NI EE ¢ AN LPM SRS P
PERARES © 7E GO TR GO BE (Ibwy) 5, TPS1214-Q1 2 3 S E FET ( GATE K33 ) Jf 5%
W55 FET (G WKalids ) o EGUERMERF RS A LPM 3RSy i v AU 8 T AR

SRR N 2 8 A AT 22 . MR BR Sl 2 A0 T A AR 4P Thfg o G820 5 INP B3R N e P B T, v DL S s el e
Wi FET ( GATE 3&h#% ) |, IR T |, 55 FET ( G Iksh#8 ) #ioet , WAKE 5 B N B A %%

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

* HI\ UVLO : 4 ENJUVLO L EFERACT Viuvior) I, 22 FET ( GATE 33045 ) S HOCHT .

* BBFZE UVLO : 4 BST I SRC Z Il HEE 2% T Vigst uvior) H FLT BAMRHEFA RN |, & FET ( GATE
WBhas ) PR

o BB PLIRY 2 CS1+ R CST - ZIMAHUE R T 12t RS BIME (Vocp)) » HAFSERS [AAE] i 12t PRIEEE T
Cipt M BLE IR AR, 3= FET ( GATE K508 ) 2k SR LR BN B 3 ERlsn i, B
FLT E VKT 2L
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o EBRBERRY 4 CS1+ M CS1 - IR R I R R R E (Viscr) B, 3 FET ( GATE X34 )
SR, SRR Pt i BN B 3 R EA B, B FLT BV RE-FA 2
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www.ti.com.cn
9 [N FH A ki

#HiE
H?F”Jﬂ*ﬁ’\ﬂlﬂﬁ’ﬂu EAET THICEs , TOAEGRILAERR A S R TI B 5T o2 &
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 MAER

9.2 JLRINIF 1 : fEHH B30 TR Th RERIXBh it it (PAAT) 41388

Reveass

YWy

CS2+ CSs2-

Rsns

VBATT
' - VWA
Riscp Rset 7 .__|
:[ C§r2+ QISZ— % % CBSTT
— R3

CS2+CS2- ISCPCS1+ CS1- TMP GATE SRC BST G
VS

EN/UVLO
R4

FLT
ON [OFF — 1 INP TPS1214%-Q1

—  Active | LPM P LPM

Vee
SCP_TEST Ro
10C 12t GND ITMPO IMON WAKE
Rioc :I: 2t JT_ RITMPO% Rimon

|||—||—§

& 9-1. i 5 3 f M EETh Be R IR BN 2 L HE (PAAT) # 3R 1 TPS1214-Q1 RLF FE %
9.2.1 & ZER

£ 91. ®iSH

SH (iR
SR N, Veart MiN 2 VBATT Max 8V # 16V
RIFPEBE L, VinuvLo 6.5V
BRFBHER , lout 35A
12t JEERAE |, loc 40A
12t 97 R 3000A2s
KR BAE | loc_max 120A
TR R | lse 130A
HCBEE I 32 EEIE X"
H 3 E AR I ] 1000ms
FURMER B | lowu 200mA
9.2.2 JEH R T/ T FE
FL YA I FEL R Rgns FIIERY
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ST 2t L B HIE Visns_ocpy BRI A 6mV 572 200mV. HEE FIREIAH 6mV (4 T it 25 51
F GO (. BT E IR 200mV A T £ 5 B0 Sk I o L 72 B AR, A T ORI e o
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VBATT inductance Rsns bq{—l vouT inductance
. - Y
1Y)
Riscp Rser
Ciscp Cest
CS2+ CS2- q
T T t 1 D2

D1 [CS2+CS2- ISCP CS1+ CS1-  GATE SRC BST G
VS

I TPS1214x-Q1
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VB S R) EFF B3 HI 17 H 5 A7 e o

o EFTANAT , TIEAE VS i 1A GND Z [A){# ] 0.1uF B850 St 1 Mg & Al 2 28 . el 25 R8 DAN S He
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Via to GND plane

L

- Inner Layer PGND plane
©
©

Via to PGND plane
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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 ©)
@ ©)
PTPS12140QRGERQ1 Active  Preproduction  VQFN (RGE) | 23 3000 | LARGE T&R - Call TI Call Tl -40 to 125
PTPS12140QRGERQ1.A Active  Preproduction  VQFN (RGE) | 23 3000 | LARGE T&R - Call TI Call Tl -40 to 125
PTPS12141QRGERQ1 Active  Preproduction  VQFN (RGE) | 23 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
PTPS12141QRGERQ1.A Active  Preproduction  VQFN (RGE) | 23 3000 | LARGE T&R - Call Tl Call Tl -40 to 125
TPS12140QRGERQ1 Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12140Q
TPS12140QRGERQ1.A Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12140Q
TPS12141QRGERQ1 Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12141Q
TPS12141QRGERQL.A Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12141Q
TPS12142QRGERQL1 Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12142Q
TPS12142QRGERQ1.A Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12142Q
TPS12143QRGERQ1 Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12143Q
TPS12143QRGERQ1.A Active Production VQFN (RGE) | 23 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 TPS
12143Q

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

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional

waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

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

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

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

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. 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
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 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & |
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)
TPS12140QRGERQ1 VQFN RGE 23 3000 330.0 12.4 425 | 425 | 115 | 8.0 12.0 Q2
TPS12141QRGERQ1 VQFN RGE 23 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
TPS12142QRGERQ1 VQFN RGE 23 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
TPS12143QRGERQ1 VQFN RGE 23 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
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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)

TPS12140QRGERQ1 VQFN RGE 23 3000 367.0 367.0 35.0
TPS12141QRGERQ1 VQFN RGE 23 3000 367.0 367.0 35.0
TPS12142QRGERQ1 VQFN RGE 23 3000 367.0 367.0 35.0
TPS12143QRGERQ1 VQFN RGE 23 3000 367.0 367.0 35.0
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