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4 BFEBR
BT A0 EN FIERA R E®) 12C Hfriiht
TPS631012AM CONVERTER_EN =0 0x2A
TPS6310121A(M (2) CONVERTER_EN =0 0x28
TPS6310122A(1 (2) CONVERTER_EN =0 0x29
TPS6310123A(1" (2) CONVERTER_EN =0 0x2B
TPS631013A CONVERTER_EN =1 0x2A

(1) FEmTURAT. EBR TI L) SREELE .
(2) TPS631012A Fil TPS631012XA ( X =1. 2. 3 ) 14F 12C B Rl FA AR .
(3) &S 7% CONTROLI.
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RESZ M BT S . THRE A R T4 2 1F 5
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(2) JEDEC 4% JEP157 #51! : 250V CDM I gt fE bRtk ESD #5HIAE N 24477,
6.3 BT &M
TE CAESE RGBS ( BRIESA UL )
B/ME FRRRIE B L= XivA
\ RN 1.6 55 \Y
Vo i FL 1.0 55 Y
G EER Ve IPNGER V,=1.6V £ 5.5V 4.2 uF
1.2V < Vo < 3.8V, Vo = 3.3V I FkFHR 10.4 16.9 330 uF
Co |HXdftthz ——
3.6V <Vg <55V, Vg = 5V I [FFF/E 7.95 10.6 330 uF
L RGN 0.7 1 1.3 uH
T, TARGE R -40 125 °C
6.4 MRS R
16 HARIE RS T 1 TARRE S WIS (BRIEA A UL )
TPS631012A TPS631013A
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8 5
ReoJa B INETIAE 84 °C/W
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Reus 7 48 B AR P 439 °C/W
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6.5 A4

TE A 2535 Y0 FRD 23 150 A j Y e R Y B e S ( BRAE B LR ) o MAMERAE V= 3.8V, Vo =3.3V Al T, =25°C &4 FillE
(BRIERA U ) .

¥ \ WL | BME mEE BAE| R
IR
Isp WA VIN {507 HLifi V| =3.8V, Vigny = OV T,=25°C 05 09| uA
la WA VIN (555 Hii V=22V, Vo=33V, Veny =22V, BFF% 0.15 6.1 uA
I TN VOUT [ 2s B V| =22V, Vo =33V, Vey =22V, EIFk 8 LA
Virs 1E[ UVLO BIfE % v, BTt 15 155 1599 V
Vir- L[] UVLO BIME L E V| TR 1.4 145  1.499 \%
Vhys UVLO & H 3R ¥ 99 mv
ViporyT+ 1E[H POR B HLEM A oN 1.25 1.45 1.65
ViPoR)T- 15 POR B {E HE() 1.22 1.43 16| V
o 5%
, EN. SDA.
Ve 1E ) B4 scL 0.65 0.82 \%
, EN. SDA.
V1. 1 1v R L scL 0.33 0.44 \%
Vhys IR L EZL SDA. 210 mv
I ELRE PN £, SDA | View = oo = Visou= 15V 2001 025 A
I R P A LI EEL SDA. 1 Vien) = Viso = Vise = OV . £001 01| pA
s 0N B LT SN SPAY vy = 5.5v 1001 03| pA
BJRTFR
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L FRAE
A H o LU 2.6 3 335/ A
I (PEAK) FF e {5 FlL R A1) @) Q1 Vo =3.3V ket ”LA
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IPFM_entry PFM B30 N BRI (WA ) HIE®@ lo TR 145 mA
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Vs, ) ) .
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EH VP BRI{E
Vs, ) ) :

T+(IVP) T 5.55 5.75 5.95 \%
Tsp_r AT R (0 P T, B 160 °C
Tsp_Hys PO IR T 25 °C
P2

EN 5I_E [ T Sk d R R OT ih 2
taEen) W AEIR 0.87 15| ms
td(ramp) B B R ) 6.42 7.55 8.68| ms
fsw P SES 1.8 2 22| MHz
(1)  POR ( LHEANL ) BIMERE NI VMAX B S RE2RARE AT B S/ IR
(2) FEERFM THAT R RBREAE =M. 2479 A R PR GIR &, BRI T 18 376 1B F0 S R 40 e A
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6.6 FfFER
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E 54 ‘ TR %A B/ME  ARE BORE| Bf

1’c &0
FRAERR 0 100

fscL SCL 44z SIS 0 400| kHz
P+ () 0 1000
PR 4.7

tLow SCL B (e Fe - 34 P 1.3 us
P+ gt (O 0.5
PR 4.0

tHiGH SCL i iy e P i 4 PRI 0.6 s
P+ B () 0.26
FRAERR 4.7

tsur fF RS S AE 2 A SRS R | PR 1.3 us
i+ iz () 0.5
PRt 4.7

tsu:sta A BRI LI 7] PRI 0.6 s
P+ gt (O 0.26

) , PR 4.0

thp:sTA f(%i;l;%l’zdg HFAE R PRI R 0.6 s
PR+ B () 0.26
FRUERE 0

tHp:DAT B PRI 7] PRIFAE 0 s
i+ i () 0
PR 1000

t; SDA #1 SCL {5 51y LT+ (] SIS 20 300 ns
i+ B () 20
RSN 300

s SDA i SCL 35 fy F K i PR e 00| s
e+ it () 20xvg% 120
PR 4.0

tsusto STOP {1 LI 8] PR 0.6 s
PR+ (O 0.26
PR 3.45

tvp;pAT H A B0 1) PRI 09| us
i+ i () 0.45
(RSN 3.45

tvp;ack B AR ) PRI 09| us
PR+ B (O 0.45

Co R B SR, ggi igg oF

(1) EREBGRAEARTE 12C frik
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18 4.5
— Vin=22v
16 4| — vin=38v /
v 35 — Vin=5.5V
< / Z < 3 /
k= e
%, 12 4 £ 25 /
2 A 2 / y
T 10 - s 2 7
g o S 15 / / /
Q9 / =] . J /
8 8 /77 » 1 //
6 | — Vin=22V ﬁ/J/
— Vin = 3.8V 0.5 —
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4 0
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7 AR
7.1 b

TPS631012A F1 TPS631013A 7t 4 K FH 18 72 A0 2 U A1 F e A s il ) [ e/ T TR e 4 4 o IK R 360 28438 FH - 5 0
YN 2MHz B e AR . AH 7 = =R e RS TR IZ SR TE Vi AT Vout B LAEVE R BA
TE S B HE NI e o B K A Q1 DA H AR PR 1) (3 A ) FITHE

7.2 ThEETTHER

.

EN[

L

VOUT

g3

at
— —

Current
Sensor

Gate Q2 |« | Q3
Driver = —

Control

g3

Q4

Gate
Driver

Device

Control

Vour
Vuax Switch

VIN

SCL ?‘
SDA [}

GND [:'1

Vour

LX1, LX2

Device Control

Power Save Mode

Gate

Protection —Driver

Current Limit
Buck/Boost Control

Soft-Start

%

1

1

Cour

Vref g

7.3 FetkviHd

7.3.1 X[E8{E (UVLO)

R B RAL T oW = |, W2FREE I VIN 5] A B L. UVLO RiZ1Lo)Eshiitssizir. UVLO A&fe
W #5 F A% 02 5 . UVLO nI7E S FE 4T AR e e 28 A R . a3 VIN 510 i B s H AR T UVLO 1 f 1) 1]
i, gz 1b184T . B B R P2 AR T, UVLO T IR BIEIB #5435 UL 75 AT B g i ik vt

Wi VIN 51 B sy R R E 25T UVLO EARME , Bk Eig1T. EXFRBT , Boashid B E s
T B Bhl R, B i B
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7.3.2 fEEERIE G 5

EN

|
|
|
|
+
|
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|
|
|
|
|
|
+

Vo

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| | '
¢ »'e
= (l

v

taen) taramP)

71, BRI E AT A
M NEEE T UVLO EJHR{E H EN 31 hi £ 5T 1.2V B JER , TPS631012A 1 TPS631013A ¥ /3 H
FFAERT BT AR B 1) tyeny S5 R 30
TPS631012A Fl TPS631013A BA WA ZhHLEI , Rk 77 /74 CONTROL2 #1ff) FAST_RAMP_EN fi#%fil .
Bl 7-1 SR 7 SRR S A A O (AR g, s A ) .
* 4 FAST_RAMP_EN =1 i} , PRERAE R G H . Sl R AT vl 7-1 R84 Vo Fros
* 4 FAST_RAMP_EN =0 i} , PRERIAECRAEA . Sl R T vl 7-1 H R4 Vo Fios
JA P PR RS |, R B E AN T e R 18] tgrampy X R AR | I 6 3804 2 ) i SR 28 e (i
FEL AL DA B il YR A FL IR A R R T BE D R . ARG, i R BT T R ME R R R (IS 7-1 TR
A M) o TS R g T H bR R A BIE 52 E Sh  E S R P H A R v i S R R R R
I, RREHACRHT ] (IEZRIE 7-1 g B AH ) o ARREH LIRS BRI Vryuvey BUERELN | JEriZ
R8N B AR H R 90%. 7 B A2 S5, it f AR D s i 75 B ARFR B bR L o FLIE B Bk % f ik
FE T, 5 shIH I B H R f A P ML, JFH %5474 CONTROL2 1) CL_RAMP_MIN {7 3% .
* Y CL_RAMP_MIN =0 i , a0 AR g dL 3 s PR ( B 7-1 *F 1 A A3 ) 2 500mA
© X CL_RAMP_MIN =1 i, J3 3l 18 ) s 3L ey BR 1 (B 7-1 7R A A8 ) 25 1000mA
2 P R S S R 5 4 i P R v R R R R R . FFE %% CONTROL2 A1) TD_RAMP =
AN 5 SC R R S AT
VRERL , RS TR RAE (Iim_ss)) R T ERBE LA (B TD_RAMP #2651 ) Frfs (iR , Biite Hahi
TR CA R B H A o
7.3.3 #H1ERE (EN)
EN 5| J T 5 F AN AR F 284k

o Y EN 3B RO  BRRRE
oY EN SRR AR A

ZF 172 CONTROL1 H1ff) CONVERTER _EN A7t 0] Fi - J5 FH RN 2% T 44 He g it 4
« XT TPS631012A , CONVERTER_EN [HERiAfL = 0.
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« %F TPS631013A , CONVERTER_EN HJERIASL = 1.
K71 BHEHAER

518 EN EH A#E EN (CONVERTER_EN) BHERE MHRZS
0 X ST RWORS Tef
1 0 PRI NSO Tt
1 1 & e f A A

TR, 24 EN S BNERFEBACHE TR |, BT 12C A 47 SAER 2 BIE BRI F R A ABIME . 1K CONVERTER_EN
WEN 0 X 12C T A7 4 R

7.3.4 B A E R
TPS631012A #1 TPS631013A 7 LA 1.0V £ 5.5V Mk Bk |, Bkl 256mV. Fffds VOUT H % & fr
HE

+ 24 0x00<=VOUT[7:0]<=0xB4 i} , VOUT = 1.000 +(VOUT[7:0]x0.025) V ;
. 4 0xB5<=VOUT[7:0]<=0xFF i , VOUT = 5.5V

VOUT[7:0] /& %7 {7 #% VOUT H11) 8 fifH-

% VOUT BB AARF M EZ AR, 274728 CONTROL1 s EN_FAST_DVS 5l i 5 48 s dil 7 42 %) VOUT 2
AR

* X EN_FAST_DVS =1, #4 VOUT E#%N 7.2Vims ;

* X EN_FAST_DVS =0 , A VOUT E#% N 0.4V/ims

7.3.5 B FE (PFM/FPWM)

TPS631012A 1 TPS631013A B4 PFM 1 FPWM Wi, /£ PFM TAERIT | ds R A Bl | nifE
A TAES BV B N DR R R R . 78 PEM U | 88102 B 3 e 23 12 T 10N CCM B8 S50 ik i 451 2% 1
il /£ FPWM BT, Joie%i i i nf] | SR AT S 47 40 R PWM |, DLSZELER /IS f % H 808
PFM/FPWM Bk £ 27 /7% CONTROL2 1) FPWM £z -

* X FPWM =0b0 i} , #8fFKH PFM TAEBL

* X FPWM =0b1 &} , 28/ KH FPWM TAER

7.3.6 ZHHAE

TPS631012A 1 TPS631013A $2 G YR FHiH i , LMETE EN 51182 (K 5 CONVERTER_EN 7% E A
O Wy H P s . fE B T IXANThie , VOUT @it 3 i festh | MR 1B 4« B ” sk AASH 2 R4

R T RE AT A B AT BT F N R ARSI . G0 RAE R YR 2 R A N R e B , TV R R TR
IR Ry i HH 50 FE HEL B 2 T 22 B R FH 2 i L o R 82 M i 2 T) 1) 2 LU B A5 o

i 44 A EN_DISCH_VOUT WAL T35 i ol AZE F sl BN = NS R RIE T . A 59140
) 12C & & , {55 M %17 % CONTROL2 1) EN_DISCH_VOUT fi.

7.3.7 RIABRELT

%A AT SR FPWM R 3K T B R ) FEIRIE AT ( FRAAN VOUT SN VIN SR ) o fn 58 p 3t o e o i s v T
FEAE R | AL 2R S R RN N AR 8S . RIAHIRIE T S Viy BIEEL Vour BB R | RILETE
AT (FHE BREBE ETHE ) AT

7.3.8 (R FFE
PAN &7 iz s R OR PR
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7.3.8.1 BN R R

TPS631012A 1 TPS631013A B A iy Nt 5 AR ThEE |, W 7E FEAT AT H o v [ B N\ g EL 3 N IR AS BE E N FRLIRE (151
Wi, HJEEEA TR AR ) RIS B 2RI T AT R IR .

SRR PWM BEQAL THOMIRES |, IR AT REA N U , ELRIAFIRE IR IR . —H VIN 5] _EaE S5\ i % B
{H Vrequpy » RITIDEERFEE T 22 PWM B3, R VFRIRA VIN il VOUT. i A H IS P 2 (IR fan A i IS DR R
EJa , PTG ] PWM A

7.3.8.2 #HHid KR

XSS B L IR R A TR, AT G 85 AR IE R T HR IR . 2 VOUT 51 BRI Y i I 3K 21 e F T BE
Vrsovp) I, DRI DI AE S48 A e 0 Dh SR ORI 5C T M BAT i LB

7.3.8.3 BRI S
A E R B ORI T B W B IR PR RE . B 7-2 JEoR 1 R AR AR DR B R R 0 3 A I R B AT O .

Vo

IPEAK) — - — — 5 94— —-
|
|
|
|
|
|
|

B 7-2. SEBEORG Y 1A ) SR BR AT

2 wFff#s CONTROL1 () EN_SCP {7 ix & N 1 LR MR E W sE (RTINS, Wi ih iy 88 TAF |, K S Id I ] PR il
NIAUE Oms , R 4id 22ms IRCHTIS A] , SAF 2 EHR S, WREHIEIE KL , S BT T
((FE S

7.3.8.4 kM

N TGS E RGN , SRR R . — BRI RNE L IR IR {E 160°C , IZS A E S F
11847, MR R R T A HCRWHR R E 25°C Ja , RIS IK R IE R 81T,

7.4 S oh s

G MFA PRI REREEC - RHAIAITR . 2 VIN S _E R H s+ UVLO BIMEIF HLIA) EN 58S A2 4 P
B MFREATF R 2 VIN 5L RS EART UVLO BIE SRR EN 51BN ATZAEAR LTI, 1% 8805k NS¢ AR

B
N
V) > Vir, && < ) Vi< Vir ||
EN pin = high EN pin = low
[ off ]
& 7-3. SFIREE R
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7.5 4ifg

7.5.1 EfrEEOwW Y

l2C &1 Philips Semiconductor ( & NXP Semiconductors ) JF &[] 2 £l #HAT7# 10 (iESH NXP
Semiconductors , UM10204 - 1PC EZEHIERIE P FHF) « B HEHRL (SDA) MR £hLE (SCL) L& Fhighi
. MMLEZSINET , SDA FI SCL Zk#RbiHi . AT 5 12C A M@ FFIE /0 5114, SDA 1 SCL &E#:3
12C 2k, fEHlasantt (B RIS H R TS S A ) BH L. BHI 7554 SCL 55 M asfF k.

E%U%ﬁ%ﬁi?ﬁ%ﬁﬁ%iﬁﬁﬁﬁﬁ@iE"J%E%ﬁo I b i 1 2 425 1) 25 45 1R (4 ) 1 38 e B e i A R s L

AR AR B AR | JF H3CRF 12C REIITE g S A B AL i

+ ArffEREE (100kbps)

o P (400kbps)

o Pudi+ B30 (1Mbps)

AR VN T AR AR U SR RAEE AR 2 B e A R 08 AR IR I S R AR R . R B LR R ORI LE
Vitspor) BA L, A2 WA E SR FFAE .

AR ORI PRI R ) B A A P i e A AH ), DR AE AR SOR ol LRk FIS e i asfF SCRe 7 frFHk A
R 10 A7 F-HbATIE A A L. %3R4 7 A2y 2Ah (00101010b).

N T R AE 1 12C ThRRIER R AL , @ 12C #Hl287E SDA Fl SCL i sk #I4s F L2 JSTE 12C sk bk
E—ME R,

7.5.2 FRiERA. RERAAIEY AP

Pl A A = AR B S ARk B B AR . B S AFR 2 SCL s HSFRT7E SDA 28 R AE M BRI 45,
7-4 Fin. FTE 5 12C R HIR B2 008 2 %1

S . P
[E—— [E——
START STOP

Condition Condition

B 7-4. B3 KA IR A

PEm 40 5 774 SCL ik, JF4E SDA 2k bRk 7 Al A U S N J7 AL RIW . FERTA M4l e] | 5] de e Or
BAEA R A REAERAFZOR SDA LEAERS B K o () A T IR R 5AE (TSP 7-5) o A e #RIR )
PR OB R AL | JFR IS AR E kAT b, R B UL EC AR A H AR g A A4 i@ 1 A2 58 U4~ SCL A
AR e FEP I TR AR SDA SR A RN (1EZIE 7-6 ) o FERTIENZEIART | 26 8 A8 C @575 Hirds
BT BE RS
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y ~C

Iqe
) \
Iqe

)

« TN TN

Data line stable; Change of
data valid data allowed

B 7-5. B ATHE O _E At

s R 2 0 SCL A, LA H ARSI A2 EEE (RIW A28 1) B B br e icidls (RIW A28 0) o
FEAE—MIEOLT | HIRESH F E ROR S SOR s . BRIL |, BI0E S P b 2 B H AR 3R A, BAREGR
T — 7 AR . 9 LA R T IR E 8 N EARAIA 1 ANFIAGL , WTARYE 7 B AR LR

N RE SRR A R, Pl BB AE SCL ZeAb T i 7 1 1F0K SDA £k M iy it 1 S AR R ™ A= 45 1 55 A
(TEZME 7-4) o % SCL AT T, SDA £ XAl AR L~ 21y LT [ R 4 BSOS 2R 12 1 5 Sk
PREE L RIE SRR . A 5 12C SRA MR H L AURAE 1L AR TEIEF L&A G |, FTA 230 # A B 2R
ORI, IFSEFF R B AT, SR 2 VLRSI L

SRR R () 2 A7 A bk S RO 2 3 803 00h.

Not Acknowledge
45 -

| |
|
Data Output by | |
Transmitter : :
|
|
|
|
|
T )

|
|
|

: Acknowledge
|
|
|
|
|
|
|
|

{
)

Qe
J)J

Data Output
SCL from
Controller _w Ny /:\_/:\_
J)J

by Receiver
L T

1S
START Clock pulse for
Condition acknowledgment
& 7-6. I°C B & 1A
r——-= r——=
| ! | P!
| S—: : T +
| |
| ! ¢ ! |
: | MSB acknowledgement acknowledgement : Sr :
| | signal from target signal from receiver | |
| |
Lo Lo
SCL | | | |
| ! | !
s I's
rS 1 2 7 8 9 1 2 3t08 9 s
I or : I or :
| |
LS| ack § 1 ACK L P
START or byte complete, clock line held low while STOP or
repeated START interrupt within target interrupts are serviced repeated START
condition condition
& 7-7. BE&WHY
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7.5.3 I2C ZE# /75
PBRTEHT TR

. B
o HH PC R A
- AL

. Mol

N T NIRRT, AT ARSI Bl kR (0 e 7 IR0 K SDA 2R hiflk. 8 ER)E — DT 25

BIME 5 N BRI IAT ST

1] 7 Ll 8 1] 8 N
| S | Target Address |R/W| A | Register Address | A | Data | A/A | P |
|:| From controller to target A = Acknowledge (SDA low)

A = Not acknowledge (SDA high)
|:| From target to controller S = START condition

Sr = REPEATED START condition
P = STOP condition

& 7-8. riE. BuEMPuE+ A TH “BA” Haafemigt

1] 7 NI 8 L] 7 RN 8 L]
| S | Target Address |RNV| A | Register Address | A | Sr | Target Address |R/W| A | Data | A/A | P |
| |
"0" Write "1" Write
|:| From controller to target A = Acknowledge (SDA low)
A = Not acknowledge (SDA high)
|:| From target to controller S = START condition

Sr = REPEATED START condition

P = STOP condition

& 7-9. e, PUEMBPUE+ AT “SH” HaRfemigt
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8 A7yt
8.1 FAHA
8.1.1 FF 7 s
R 8-1. FIFR LS

bk B4 ER FEBLHK =T

0x02 CONTROL1 PE 1 AERs izl

0x03 VOUT VOUT % fies 2]

0x05 CONTROL2 e 2 FAERs 3|

8.1.2 #7745 CONTROL1 ( &F7F#s it : 0x02 ; B2/ - 0x09 )

IR B 25 A7 7 WL 5
F 8-2. 775 CONTROL1 &=
! ‘ g ‘ 5 ‘ 4 3 2 1 0
NIL[3:0] EN_FAST_DVS EN_SCP NIL CONVERTER_EN
R R/W R/W R R/W

PEH : RIW = HUE N ; R = RiE
SCP : 4 {9
# 8-3. 15 CONTROL1 FEt it H]

(1A FB R =LA PEH
7:4 NIL[3:0] R 0b0000 | 4dif .
105 NBRAE I (8] £ 20 X S 467 (1) B0« 7R S U AR A R) 2z 18] O
3 EN_FAST DVS  |RW 0b1 ¥ DVS 8 At 2t
0: %5 , 1: ENABLE
2 EN_SCP RIW 0b0 i I A
0: %] , 1: ENABLE
1 NIL R 0b0 A
0 CONVERTER EN |R/W 0b1 B (5 EN BIMHHT 5135 )
0 : %54 (TPS631012XA) , 1 : ENABLE(TPS631013A)

8.1.3 FF77#5 VOUT ( &F77# M - 0x03 ; BEiA - 0x5C )

1R B B A7 A AR
F 8-4. T4 VOUT #x
7 \ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
VOUTI[7:0]
R/W
P - RIW = 32805 A\
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% 8-5. & L% VOUT FEUiBH

(VA FB RAY LA B
7:0 VOUTI7:0] R/W 0x5C IX LAy 15 5 R

24 0x00<=VOUTI[7:0]<=0xB4 i} , it Hi £ = 1.000 + (VOUT[7:0] x 0.025) V ;
4 0xB5<=VOUT[7:0]<=0xFF i} , %t HJE = 5.5V

8.1.4 ZfF#% CONTROL2 ( #F7F#as#itl : 0x05 ; Lk - 0X75 )

IR [ 25 A7 75 Lo
& 8-6. % {72% CONTROL2 #%X
7 6 5 ‘ 4 3 2 1 0
FPWM FAST RAMP_EN EN_DISCH_VOUT[1:0] CL_RAMP_MIN TD_RAMP[2:0]
R/W R/W R/W R/W R/W

YEE : RIW = BB A
% 8-7. 775 CONTROL2 ZE: i BH

A B ik =LA B
7 FPWM R/W 0b0 TRt PWM $4E
0: 2/ , 1: ENABLE
6 FAST_RAMP_EN |R/W 0b1 S0k 2 BT VOUT 2l
0: 25/ , 1: ENABLE
5:4 EN_DISCH_VOUT[ |R/W 0b11 & F BUBO Vout JiH
1:0] 00 : DISABLE

01 : 123 (34mA)
10 : Hid (67mA)
11 : HJUd (100mA)

3 CL_RAMP_MIN R/W 0b0 S8 SUIRE Rk 31 R 1) £ /) L PR AEL
0 : {KHF (500mA)
1 T (2 T )

2:0 TD_RAMP[2:0] R/W 0b101 5E X Vo B R BRI A I ]
000 : 0.256ms
001 : 0.512ms
010 : 1.024ms
011 : 1.920ms
100 : 3.584ms
101 : 7.552ms
110 : 9.600ms
111 : 24.320ms
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9 N FH FSLE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 AR

TPS631012A Al TPS631013A /& F A G A LU ) o R I L5/ T I e e s o X S8 ad T 7 A i 1) F I
I HlAm N R PR S T B T B T RS AR

9.2 LN A
LX1 LX2
V,=16-55V Vo=16-55V
OT VIN VOUT T
C| CQ
22pi 47pi
o—— ] SCL
Oo————— SDA
EN GND
& 9-1. 3.3Voyr AN H
9.2.1 i/ ER

£ 9-1 FAIH T WS E
% 91. %t

B iz}
AL 2.7V E 43V
itk 3.3V
vt A 1.5A

9.2.2 JEH R W FE

HB R AR O T A AR |, Y 6.3 MEIR TR RN LA B MR B KB . FE I AR FLRR
AR, VA 22 A0 A0

9.2.2.1 KSR
HURES R R Z 0 R IS EU0 52

o RSO
S e

o A HBE R
e

WBMER 9-2, TR S

NSRBI AR, REMAMBARER A RS , DR REIR/N S JCHGRE R IT R T, B
B R MR MAR K . AEAE /N P SCRURER I AR PR 3 ZE SR A AR RO R B e AEIR R S i He
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SRR I T B RO . RS PUE T RS SO R . BB OK |, AR SO LR | AR
FIEPFER RN . AR, BURSS AR |, RS e NS . ik S HUR AR VAN, RRASIS AT I H B A I R
WA 2 tHEAR . M T TR IR R A, BUORIX R T s s R E AR T H
TIEFEA I HBER I S A

Duty Cycle Boost D= M

Vout 1)
| _ lout Vin x D
PEAK " Mx(1-D) 2xfxL )
L -

o\p-_lt

D = FHEB R 5%

. f= %ﬁ%ﬁ%ﬁi(ﬁiﬁ%zw&>

o L= HEREHMH

o0 = REERESSCE (AR L P EEE0.9)

i

CLTF AT B fie /NN B HEAT 115

i 1 SEBRISAT 26 AF T SR oK RIS FLAL T 45 Hh I 7 PR i/ HEURR R AR M LA
AT ME = 20% AR . 3R 9-2 A 1 AT RER) KR .

K 9-2. EFFHBEIEFIR

AL RN F i EE AR T AR 2

A [H] WRE AL | ooy BmE ) N
1 43 42 DFE252012P-1ROM=P2 MuRata 25%x20x1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec 20x1.6x1.0
1 22 75 MAKK2016T1ROM @ Taiyo Yuden 20x1.6x1.0
1 2.0 144 DFE18SAN1ROMEOQ @) Murata 1.6x0.8x0.8

(1) EZR 1011,
(2)  ZHUBIEA SRR TR IR E .

9.2.2.2 %y i A SRR T

T4 E S | RS R BT GE5EUT IC 7 VOUT 1 PGND 5| JHIRCE (/N B B s B 28 2% . Gt 3 110 2 4 g iy H L2
PEN 4T uF. W FARMEE , N ESHAGESEIL IC BE R KEEDS , 56 S KEERIFER /NG
EHEAL I/ NEE SRS IC /) VOUT 1 PGND 5] i E .

RIETT 6.3 PREBUES N AN REEREE. RS , N5 E 3B RL A PR B W BN . 6

FLZ (1 e 35 B AR RS AR AT N Z AL BEAT AL, DRI v 14 P 8 o MU A Wi S o/ o 1 8 e 285 2
], 2% 9-3 WA 1 AT REMIH H LR 4%
® 9-3. IEFERRRIIR
FUAAHE [uF] Bz HE [V] ESR[mQ] RS il () R (Af])
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) iESHY 1011,
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9.2.2.3 BN\ AL R

A — A 22uF %N FL 2R 25 OR o505 B2 2% 1 2R B 7 2547 A AV B YR LS ) EMIL AT 210K — A XBR BX
X7R V& AR B AR T 5E5E1E IC B VIN Al PGND 51 IR B o ML AT PATCBR S N . a0 B4 N\ m s e
BRI L), AR T MRS AR A 2 AT REIE T BN R S LAY . Y, BN 4TuF [

fipf A R LA 2
K 9-4. HFHFBFIR

H 2 2R{E [uF] BEHBLE [V] ESR[mQ] ] il () R (%4)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106MEG9 Murata 0603 (1608)
(1) HBHAT10.1.1,
9.2.2.4 WERMMBE
R R 12C BB . ARV R BCE |, 1S D AR R
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9.2.3 M/H 2k
100 T i 3.4
L =
920 4”’, = ~ \‘
/ | \ \
80 V4 7 ay T 3.36
-0 f/A / \ -
—_ Y < /
£ 60 ,/ / g 332 |
& 50 / S
S / / 5
£ 40 vay 2 328
] / // 7 =]
30 / —_ ViN=1.6V o — V=16V
20 / /AW — Vjn=2.8V 00| — V=28V
/ 7 ViN=3.3V - ViN=3.3V
10 A g "/‘/ — V|N=4.2V — x”\j:g.g\\;
= — V|N=5.5V — Vi\=5.
o @:ﬁ% N 3.2 -
0.0001 0.001 0.01 005 02 05 1 2345 0.0001 0.001 001 005 02 05 1 23455
Output Current (A) Output Current (A)
Vout = 3.3V FPWM Vout = 3.3V FPWM
&l 9-2. & S5kt BIRAIKR AR (FPWM) & 9-3. L F T (FPWM)
100 ‘ ‘ 3.4
95 hes
S /"‘;.: 3.36
/:== L=y — N \ <
— 90 4 7/ S b
§ / b /f:--/ 1 \ ‘ % 3.32 —/— %:;;é
z /&l £
e 85| /A4~ ]
0 \ >
= // \ \ | g 328
W gq s
// —_— Viy=1.6V o — V=16V
— V|N:2.8V 3.24 — V|N=2.8V
75 ViN=3.3V ) ViN=3.3V
— V/IN=4.2V - V|N=4.2V
— V|N:5.5V — V|N:5.5V
70 32
0.0001 0.001 0.01 0.05 0.2 05 1 2345 0.0001 0.001 0.01 0.05 02 05 1 23455
Output Current (A) Output Current (A)
Vout = 3.3V PFM Vo =3.3V PFM
& 9-4. HEGMNHEEH IR R (PFM) & 9-5. F#R AT (PFM)
Vout (3.3V offset)
3 20mV/div
Pl
—~ 27
< // LX1
g 24 / 2V/div
3 21 y o f /
o // X2 | | / | | /»
5 CAvdivo N
g 18 & \d ot | .
x 1.5 oot e
g 1.2 M‘W/MMMWMM«M,/’N MWM
09 // Inductor Current |
/ 500mA/div I
0.6 d ) L . Time Scale: 200ns/div §o i
15 2 2.5 3 3.5 4 4.5 5 55
Input Voltage (V) ViN=2.7V, Vour = 3.3V lout = 1A, PFM
VOUT =3.3V \ 3 N g Y
&l 9-7. AEA 1A FERAF RIBATR N B R BTE
&l 9-6. #AU4 H IR AR U SR LR AT R 2R

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS6371013A

English Data Sheet: SLVSIJ1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps631013a?qgpn=tps631013a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ12
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ12&partnum=TPS631013A
https://www.ti.com.cn/product/cn/tps631013a?qgpn=tps631013a
https://www.ti.com/lit/pdf/SLVSIJ1

13 TEXAS

TPS631013A INSTRUMENTS
ZHCSZ12 - OCTOBER 2025 www.ti.com.cn
Vout(3.3V offset) Vout(3.3V offset)
20mV/div ! 20mV/div
& o - S— i ‘ 4 g
2V/div T 2V/div
e A R 1 [T 1
2V/div I ] 2V/div
\ ‘ / 5 f i
\ 1 | Inductor Current
- & J \} \'/ 1 500mA/div
@ Inductor Current I Wl
‘. Time Scale: 200ns/div ‘ ‘ Time Scale: 200ns/div |
IOUT =1A, FPWM V|N =3.6V, VOUT = 33gV IOUT =1A, PFM

VIN =3.4V y VOUT =3.3V

& 9-8. SEN 1 A FERABEFRIBITHRAN KR | & 9-9. 5iEN 1A KA RIBITHRA AT 5B

Vout (3.3V offset)
- Vout (3.3V offset) 20mV/div
20mV/div ] o Y
o, R S ‘
LX1 ]
. 2V/div - LX1
‘— ‘ 2v/div
LX2 s
. LX2
Al 2v/div ‘ ‘ ‘ ‘ ‘ ‘
'
WMW\ Inductor Curren
Inductor Current 500mA/div j ‘ ‘ ‘ ‘ ‘
500mA/div :
TR _Time Scale: 200ns/div, . ~ Time Scale: 5ms/div g
VIN =3.6V, VOUT =3.3V IOUT =1mA , PFM

VIN =43V, VOUT =3.3V IOUT =1A, PFM

& 9-11. FiE N 1mA BTk’

& 9-10. FEA 1A FRRA R TE AN KT KRB T%
N A i o o o AR P
EN 1 l b EN !
2v/div i‘ v/ , ,
" | R T o Sy - ]
2V/div ! 2V/div I
LX2 oo s e e S e e e
2v/div LX2
2V/div I
- Inductor Current " Inductor Current
500mA/div . 500mA/div |
f A ! s ST
i ] _ Time ‘Sca‘le:‘ﬁms/‘div‘ o | . Time Scale: 500ps/div. N
VIN =3.3V, VOUT =3.3V ‘i:l‘:;’%k\ PFM

Rload =4Q , PFM

VIN =3.3V s VOUT =3.3V

&l 9-12. H1 EN j53) ( 7E TPS631013A L& )

& 9-13. B EN <l
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A A Vout'(3.3V offset) 1
Vout (3.3V offset) I;‘K 50mV/div 1
200mV/div PN '\ EwIYSPET e~
: * v \ g ]
1/ ‘ |
V E
LX1 LX1 ‘
5V/div E 1 5v/div } 1
Q ‘ ; :‘} ’ ! Mj
1 LX2 MR LA DR SR AR SR IR
5V/div i

i Output Current
1A/div

|

Time Scale: 100us/div_

lout = 100mA % 1A , 20ps E
EEEES

Bl 9-14. B NHLEN 2.7V B HI 8BS

Vin= 2.7V, Vour = 3.3V

Output Current - —
L lA/diV M
r Time Scale: Sr‘ns/‘d‘iv“ ‘ ]

IOUT = 100mA % 1A £

B 9-15. B FLIECA 2.7V I B S BT

VIN =27V , VOUT =3.3V

— T ————————

; ‘ " Vout'(3.3V offset) " IR RRRRE

" Vout (3.3V offset) A ] | ! o
200/ mﬁw s = ——

5 PAMARAMAAANAAMMAAAA ﬁr-':'é‘“ ARV 1 1
‘n/“ ]

X1 1 ‘ LX1 1 ‘

5V/div E E 5V/div i ]

] X2 o : X2 ! 1
5V/div F 5V/div 1 1

Output Current
1A/div

l

Time Scale: 100ps/div

V|N =3.6V s VOUT =3.3V

lout = 100mA % 1A , 20us &
EEES

9-16. B A HLJE N 3.6V BB

Output Current -
t 1A/div m
: ... TmeScale:5ms/div ]

VIN =3.6V, VOUT =3.3V IOUT =100mA %= 1A Fif

B 9-17. BN FB A 3.6V B i St

- Vout (3.3V offset)
200mV/div ) I\

LX1
5V/div

LX2
5V/div

i Output Current
1A/div

I Vout/(3.3V offset)

@)

LX1
5V/div

_Time Scale: 100us/d|v B

lour = 100mA % 1A 20ps &
R

9-18. B\ HLJEN 4.3V BB BES

Vin =43V, Vour = 3.3V

5V/div
- Output Current . |
: lA/diV m

Time Scale: 5ms/div

ViN=4.3V , Vour =3.3V lout = 100mA Z 1A Hi

Bl 9-19. By N\ H N 4.3V B sk
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o
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\%

1V/div

i
Vout (3.3V offset) \}‘

i |
PP PPN TR\ el
P

- Inductor Current
500mA/div

VIN

50mV/div :1 A

~ Vout (3.3V offset)
50mV/div

R T

& s 9 . o
[0, . W Lo

L
1| R

LI

. _ Time Scale: 500ps/div
N=2.7V % 4.3V, 20ps &

lout = 1A

f%%: s VOUT =3.3V

2

" Inductor Current _ ]

500mA/div
_ TimeScale: 10ms/div, |

ViN =27V E 43V H
VOUT =3.3V

9-21. SN 1A B RIZR BRI

lout = 1A

In

i

: 1
LT ‘
[ W M%w,Mm‘w,w,\o:w.wﬂN,w*MWMWM‘NM‘NMWNWN\W,\&WMWWM

ductor Current

1A/diy, /

_ Time Scale; 10ps/div e

L Vout
r 2V/div
X1 ;
2V/div ]

LX2

Inductor Current
1A/div

b

Time Scale; SOus/div, . . .. ... ..

- L i . L L " " - - L - L L L . L
VIN =3.6V s VOUT =3.3V IOUT =1A , FPWM VIN =3.6V ’ VOUT =3.3V IOUT =1A , FPWM
&l 9-22. i A B ARY ( HEN ) Kl 9-23. Hi i EEE Ry (KK )
%E 9-5. VOUT =3.3V Hﬂ‘E‘Zﬁ?ﬁ‘ﬁ %&B‘anﬁ‘
Hife P RS RO
u1 TN ERE L 1.6A BT Rt TPS631012A 5 TPS631013A TEPHAX A (TI)
L1 1.0uH, 2.5mmx2.0mm, 4.3A , 42mQ DFE252012P-1ROM=P2 MuRata
C1 22uF , 0603 , P24 , +20% , 6.3V GRM187R61A226ME15 Murata
C2 47uF , 0805 , MR HLAS: |, £20% , 6.3V GRM219R60J476ME44 Murata

(1) EZBH 1011,
(2) XTHAWGEEEE , EEET AHEEE.

9.3 HIRMREWR
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YBG0008-C03

PACKAGE OUTLINE
DSBGA - 0.54 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—77/7/
CORNER

!

0.54 MAX

0.20
0.14

SYMM

|
LS
0.27 l
R e
[ [0.0150 [C|A[B] SYMM

NOTES:

D: Max = 1.836 mm, Min = 1.776 mm

E: Max = 0.938 mm, Min = 0.878 mm

4231725/A 03/2025

per ASME Y14.5M.

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

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YBG0008-C03 DSBGA - 0.54 mm max height

DIE SIZE BALL GRID ARRAY

" (0.4) TYP *‘

11 21

s
w

8X (9 0.23)

(0.4) TYP

_—

(01O
(1O

|
|
|
|
|
|
|
|
|
SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

SOLDER MASK—" EXPOSED EXPOSED/», » (@0.23)

OPENING METAL METAL OPENING

SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

METAL UNDER

[—7 0.05 MAX 0.05 MIN
(©0.23) T RN SOLDER MASK
o \Q ‘/ \

SOLDER MASK

4231725/A  03/2025

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBG0008-C03 DSBGA - 0.54 mm max height

DIE SIZE BALL GRID ARRAY

r (0.4) TYP T
8X ([J0.25) —~ - (R0.05) TYP

(0.4) TYP

|
I
|
| |
N | [ )
J(_P | \o==/ symm
METAL . ¢

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4231725/A 03/2025

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

i) TEXAS
INSTRUMENTS
www.ti.com
30 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS6371013A
English Data Sheet: SLVSIJ1


https://www.ti.com.cn/product/cn/tps631013a?qgpn=tps631013a
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ12
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ12&partnum=TPS631013A
https://www.ti.com.cn/product/cn/tps631013a?qgpn=tps631013a
https://www.ti.com/lit/pdf/SLVSIJ1

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 25-0ct-2025

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 ©)
@ ©)
TPS631013AYBGR Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 1XQ

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS631013AYBGR DSBGA | YBG 8 3000 180.0 8.4 1.02 | 202 | 0.63 | 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS631013AYBGR DSBGA YBG 8 3000 182.0 182.0 20.0
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