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TPS631012 CONVERTER_EN =0 0x2A
TPS6310121(1) CONVERTER_EN =0 0x28
TPS6310122(1) CONVERTER_EN =0 0x29
TPS6310123(M CONVERTER_EN =0 0x2B
TPS631013(M CONVERTER_EN =1 0x2A

(1) TPS631012 Al TPS631012X (X =1, 2. 3 ) {{E 12C Hizbtht A5 i AR .
(2) ZH% 7% CONTROLT.
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6.3 BB &M
TETAELE IR TE R RS (BAES AW )
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Vi R 1.6 5.5 \Y
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Co | AR —
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Reua 4 B 84 °C/W

Rec(top) SEZA5E (TR ) FABE 0.7 °C/W

Rous 45 2 HL R ARIA B 43.9 °C/W
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TE A &5 5030 FEURH g2 15 P B 9050 B Y L P A5 ( BRAE ST A U )
2 ‘ R BAME  RE BAE| R
12c #0
FRUERE 0 100
fscL SCL B g PR 0 400| kHz
i+ i (0 0 1000
PR 4.7
tLow SCL IR [y 1% L~ Ji P 1.3 us
g+ Bt (1) 0.5
PRt 4.0
tHigH SCL it 14 e FLSF J& 1 P 0.6 us
P+ A () 0.26
PR 47
tsur 1A B2 IR S e A I R | PR 1.3 us
i+ i (0 0.5
FrifEpsE 4.7
tsu:sTa HE R BN AL 7] PRIFAL 0.6 us
i+ i () 0.26
o BB 4.0
tHp:sTA T(R%zﬁl’t)ﬂﬁ AR PRI 0.6 us
P+ A () 0.26
[ERiZ SN 0
tHp:DAT B PRI T PO AR 0 s
P+ BEx () 0
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t, SDA Al SCL {3 5 ) L 7+ 18] ST 20 300| ns
i+ iz (O 20
PR 300
b SDA fi SCL 5 fy F Bt Pkt e 3001 g
Bost+ Bk O 20<Voo/ 120
PR 4.0
tsu:sTO STOP Z& At HI%E LI [7] PRI 0.6 s
P+ g (0 0.26
FRAEAR 3.45
typ;pAT B A 0 ] PR 09| s
i+ iz (0 0.45
PR 3.45
tvp:ack BRI E] PRIFARE 09| s
g+ Bt (1) 0.45
Co A BB S e O o
PRI 400

(1) EPREBEIBEARFEE 12C brik
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TPS631012 Al TPS631013 A2 K FH 1H 72 Al U AE v A =4 i) 1 B TR/ T IR 3 o IR SR 6 33 FH S AlR 24
N 2MHz [F[E e AR . W7 RA =M E s TR AR TR Vin I Vour MIEEAS TAEJE R N BLE X
A R e N X ek . e K FE IR Q1 IR FE IR PR ) (G N 3A ) FTHE

7.2 DRETHEE]
L
LX1 LX2
L L
VIN VOUT
g r
] 121 141 A
Q1 Q4
Cin — L Cout
Q2 |« »| Q3
C t Gat Gatt
S::segr Driav:r = — Drie:/eer

Device % Device

Control Control

Vin Vour
Vuax Switch

Lt
AV

EN[

Device Control
VIN = \ 4

Power Save Mode +
Gat Vref g
1 i | ae -
SCL Protection Driver
SDA [} Current Limit
Vour Buck/Boost Control

Soft-Start

GND [
LX1, LX2

7.3 FrE Ui EA
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

Wi e (% 02 4. UVLO FITE AR AT A0 G g AR R . 2R VIN 511 B s J s IR AIR T UVLO B 97 B
B, AT s 47 . il G R = AR T, UVLO R BIEZ 4R (5 5 DA 7 s AT HraR g ikt .

4 VIN S _E R R IR R 20+ UVLO ETHRIE , Fea I Riaq . ERXARET |, PORsid i E A
R T SRR | B B E .
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| |

| |

| |

| |

| |

| |
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| | '
¢ »'e
= (l
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taen) taramp)

71, BRI E AT A
BN T UVLO E7HBIME A EN 5l s 25T 1.2V i B JER |, TPS631012 #1 TPS631013 ¥ /a8 H |, If
FERTET HIAE IR I 8] tyeny 5 I 30

TPS631012 #1 TPS631013 HA W F A ahbLH , HA%kH %7 /745 CONTROL2 1) FAST_RAMP_EN £
7-1 o TR R AN (RE AR, SR ) .

* 4 FAST_RAMP_EN =1 B} , PRERIAE R G . Sl R AT vl 7-1 R84 Vo Frios

* 4 FAST_RAMP_EN =0 i} , PRERIAECHZEA . S R T vl 7-1 H R4 Vo Bk

JA P PR RS, R B E AN T A IE R 18] tyrampy AR AR | 3 6 3844 2 ) e SR 28 (i
FEL AL DA PR il YR A FL IR A R R T BE DL R . ARG, i R BT T R ME R R R (S 7-1 R
A M) o TS R ke R H bR R A BIE 52 R Sh  E S R P H A R v i S R R R
fEI, RREHACRE ] (EZRIE 7-1 g B AH ) o ARREH LIRS BRG] Vrvuvey BUERELN | JriZ @
R N B AR H R 90%. 7 B AHZ S5, it f B AR U s i 75 B ARKR B AR LR - FLIE B Bk % f sk
FE #0383 B H R f A P NE I, JF %57 /745 CONTROL2 H1f) CL_RAMP_MIN {7 3% .

« M CL_RAMP_MIN =0 K}, JEsh AR S8 s ymi bR &) (B 7-1 F 9 A A ) A 500mA

* 4 CL_RAMP_MIN =1 &, JE 3R S 28 s ym bR (B 7-1 H g A A ) 29 1000mA

25 P B S | S R 5 4 P R v R R R AR R P . FFF %% CONTROL2 A1) TD_RAMP =
AN 5 SCn R TR

AR, R R SR R BRAE (I gim_ss)) 1K T ERBE LR (B TD_RAMP #2581 ) BT BRI , R4 B3l
TR CA R B H A o

7.3.3 AF/#1EEE (EN)

EN 5| J AT 5 AN ZE F 284k

© 4 EN Sy, SRR
© 4 EN SIEDNRACT RS, S rassE

ZF 172 CONTROL1 1) CONVERTER _EN A7t 0] F - J5 FH RN 2% T 44 e g it 4
« XIT TPS631012 , CONVERTER_EN [HEkiAfr = 0.
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« %F TPS631013 , CONVERTER_EN [HERINSL = 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 IE/ B [EHHI )
TPS631012 F1 TPS631013 wJ LIZERL 1.0V £ 5.5V HufH L |, BN 25mV. 247 4s VOUT H T & fi i i
JE

+ 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 f7#% VOUT H 1) 8 fifH-

% VOUT BB AARF M EZ AR, 274728 CONTROL1 s EN_FAST_DVS f5h& o 48 s dil 7 42 %) VOUT 2
AR

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

* X EN_FAST_DVS =0, #A VOUT E#% 4 0.4V/ims

7.3.5 B FE (PFM/FPWM)

TPS631012 1 TPS631013 A4 PFM fil FPWM WA, 72 PFM TAEEUT |, st B A BB | nrfEs
AT AR RO B AR FE R % . 78 PFM BT | 23002 B 3G 3 4 38 12 TR CCM B8 250 ik v 4 246 1
#il. /£ FPWM BT, T ¥ i | SR AT ST 40 R PWM |, DLSZELER /IS % H 80
PFM/FPWM # ik £ 27 /7% CONTROL2 1) FPWM fi7 4z -

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

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

7.3.6 FHHAE

TPS631012 i1 TPS631013 HAEH I FHi IR , MEAE EN 5] A2 #54% 75, CONVERTER_EN {7 % & N 0
A i H DR SO o A B TN IO RE , VOUT SR 5B s B4, TPy b i B2 ” sk AAH 2R &
HH R T RE AT A b R S AR AR . i SR YR 2 B S N A A RS R, T R s R T AE
it SR HEL S 2 T 22 B R P A HE it R i 2 TR G R R R A

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

3RS HE FPWM B F I 1A RS (T (MM VOUT 31 VIN BI ) o i py s 2 b o T
SEAEFRE | TGS R 2o R N LA o SRR RIS T 55 Viy HUE SR Vour HUELLTEX: | DRI AE T
BAREITHA (FHE. BESRMIEFHE ) AT,

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

TPS631012 #1 TPS631013 AAMA ORI DR , 7T £ HLI M et S 37 170 B N\ i EL A0 AN TS iR E N HLRL (481
a0, FURERAR P AR ) BT R S SR AT TR

SRR PWM BEUAE THOGIRES | IR AT REA N U , ELRIAFIRE IR IR H . —H VIN 5] _EIE S5\ % B
{H Vraqupy » RITIDAERFEE T 22 PWM B, R VFRIRA VIN i VOUT. i N\ IS B3 2 IR T fan A\ IS DR R
EJa , PTG ] PWM

7.3.8.2 #yHid KR

XSS B I IS ORI ThRE RIS R AR IE R AT AROR . 25 VOUT 5l b A H I 38 3 i H PR s 1R AE
Vrsovp) I, DRI DI RE 258 A e e 0 Dh SR GO R AT 50T R BAT i LT

7.3.8.3 BRI SE
A AE R B ORI T B U B IR PR RE . B 7-2 JoR 1 AR AR RR DR B R R 0 S A I R 8RR 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
LA Oms | SRJRZEIE 22ms (GMLARLCITIN [R] , SR RSN WA IR e HEEAN LR 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
Zas AT R 2 VIN 5L ERTE SR T UVLO B Ekl EN SIS AT AR AR AP, Zas Rk A< PR

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

7.5.1 FITEOHH

l2C &1 Philips Semiconductor ( & NXP Semiconductors ) JF &[] 2 £l #HAT7# 10 (iESH NXP

Semiconductors , UM10204 - IPC s ZEHEFH T FHE) - Bk h$iEsk (SDA) flit sk (SCL) u&ﬂfi 1|
Pl BB, SDA A1 SCL kARt fim . ATE 5 12C AR 8@ Fis 1/0 51 . SDA 1 SCL #E#:3
12C Mgk, FEhlds st (B RMIEH IS BT S S A TS ) Eh MLk . 257 SCL S S A dsE ik

%%J W2 P2 A AR IR B AL S T GG AU b (PR B 25 F o H AR AR 70 12 1) 25 28 1R (0 2 1) 1 38 Ik A 2R B USORN ik 2

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

+ ArffEREE (100kbps)
+ PRIERIE (400kbps)
o Pudi+ B30 (1Mbps)

VB IR T MR T R H0 R | A % MU B A % AR RN R BESR R . T e R SRR E
Vitspory BL , B577 58 12618 IR A

P RS AN PRI A 2 B AL S b e AR R] DRI AR SCR ol AR FIS BXe 38R 3K 7 1Tk 5 A
FF 10 B0 - FE AL . % B2 7 Arihk A 2A (00101010b).

AT HPRAZ G 12C DIREIEM B AL , 22X 12C 45H1 2342 SDA 1 SCL _EHi R4 B2 JFHE 12C MLk Bk
M2

7.5.2 frfEAC REBAFIRE + HA DK

P s R A R S Sk AR R sh Bl AR . Bk AF R 2 SCL B I £E SDA £k BB M BRI # 45 ,
Kl 7-4 s . BT 5 12C FA a4 #2 R B 3 2% 1T

|l
]
p

START STOP
Condition Condition

& 7-4. START 1 STOP %14

PEfil4ebE 5 774 SCL ikt , IH4E SDA £k bk 7 Arsthk A U5 A7 AL RIW. FEPITA AR | 28 ) 50 £
BAEA R A REAERAFZOR SDA LEAERS B K o () A T IR R 5AE (TSP 7-5) o A e #RIR )
P g AE bk | R %V\]*Blmiﬂjhbﬁﬁ b, WA B A VLAt i ETT%’%#F?T LRSS U SCL F
(B e FES AT 7 AIC SDA 2ok AR LBl (121 E 7 6) . ERMFNZEIAN , 26 S RIE CEL S Hirds
BT BE RS
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y ~C

« TN TN

Data line stable; Change of

1
|
| 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 -

|
|

|

|

|

|

|

|

|

|

T )
|

|

|

|

: Acknowledge
|

|

|

|

|

|

|

|

-————n

|
Data Output by |
Transmitter :

Data Output
by Receiver

{
)

Qe
J)J

SCL from
55
|
1S T
|

START Clock pulse for
Condition acknowledgment
& 7-6. 12C Bk LA

r——-= r——=
| ! | P!
| S—: : T +
| |
| ! ¢ ! |
: | MSB acknowledgement acknowledgement : Sr :
| | signal from target signal from receiver | |
| |
Lo Lo
SCL | | | |
| ! | !

s I's
1S 1 2 7 8 9 1 2 3to8 9 o
: or : 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 I’C B /75

LM ESE T

© ABIEME

« AW 12C H bR hE

o TRAF AR HbAE
. el

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 L] 8 | 1] 8 L]

| 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

7.6 FArAe st

7.6.1 F7#5w

7.6.1.1 FHERBET

R 7-2. FAFRWET

Hht %"y FRBEMR =
0x02 CONTROLA1 il 1 AR 3
0x03 VOUT VOUT %1ias %5
0x05 CONTROL2 il 2 A7 |

7.6.1.2 173 CONTROL1 ( &7kt : 0x02 ; BRI\ : 0x08 )

IR [5] 2 A i S
K 7-3. 477 CONTROL1 #
7 \ 6 \ 5 \ 4 3 2 1 0
NIL[3:0] EN_FAST_DVS EN_SCP NIL CONVERTER_EN
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& 7-3. F17%: CONTROL1 &3 (%)

7 \ 6 \ 5 \ 4 3 2 1 0
R R/W R/W R R/W

Pl RIW = 2B/ S N ; R= HiE
SCP : fHig Ry
% 7-4. 5173 CONTROL1 B i 8

A &35 RA =LA PiBH
74 NIL[3:0] R 0b0000 | 4 Fd .
5 NERVE IR 2 20 I S0 7 s . AR R I ] 53R [5] O
3 EN_FAST_DVS R/W Ob1 ¥ DVS & B i
0: %% , 1 : ENABLE
2 EN_SCP R/W 0b0 ) RV 4 U 5
0: 2/ , 1: ENABLE
1 NIL R 0b0 KA
0 CONVERTER_EN |i%/E 0b0 JE A (5 EN 5| T 5185 )
0: %5 , 1 : ENABLE

7.6.1.3 F 8% VOUT ( #FfEasHiik : 0x03 ; BRIA : 0x5C )

1R [B] B A7 2 SR
& 7-5. FA4% VOUT #
7 6 5 ‘ 4 ‘ 3 ‘ 2 1 0
VOUT[7:0]
RIW

Y : RIW = 20U/ 5 N

+ 7-6. TR VOUT FE Ut H
A FH el Fhr BiH
7:0 VOUTI[7:0] W5 |Ox5C | i i i U
24 0x00<=VOUTI[7:0]<=0xB4 K} , %t Hi /& = 1.000 + (VOUT[7:0] x 0.025) V ;
24 0xB5<=VOUT[7:0]<=0xFF It , %k = 5.5V

7.6.1.4 27773 CONTROL2 ( F778Hdk : 0x05 ; BRIA : 0x45)

IR [ 23 A7 i B S
R 7-7. %772 CONTROL2 #%3\
7 6 5 ‘ 4 3 2 1 0
FPWM FAST RAMP_EN EN_DISCH_VOUT[1:0] CL_RAMP_MIN TD_RAMP[2:0]
W RIW RIW RIW RIW

Y © RIW = B2/ 5 N
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# 7-8. F1E % CONTROL2 ZE i

DA B RA =LA L]
7 FPWM it 0b0 TR PWM $4E
0:%4%H , 1 : ENABLE
6 FAST_RAMP_EN |i%/E Ob1 B SHE AT T VOUT Al
0: %5 , 1: ENABLE
5:4 EN_DISCH_VOUT[ |i/E 0b00 J& F BUBO Vout JifH,
1:0] 00 : DISABLE

01 : 1834 (34mA)
10 : Hid (67mA)
11 : PJUd (100mA)

3 CL_RAMP_MIN /5 0b0 S8 SUIKR Rk 3 R 1) 55 /) B PR AEL
0 : {KHF (500mA)
1 T (2 G )

2:0 TD_RAMP[2:0] w5 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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8 LSt
#E

PAR R h BE BANE T T1 e, TI AR AEm R e 8k . T f% 2 st e oot
@A HHNE , PURIAEAMINR B SeBL AR A R DI fE

8.1 MR

TPS631012 Al TPS631013 52 FA7 I 2 FHL AL A e R P L T I e s o XS BR3P T 7 88 it PEL I OF L
B N PRI LIS T R e T AR T R PR R

8.2 HLAIN A
LX1 LX2
V,=16-55V Vo=16-55V
OT VIN VOUT T
C| CQ
22pi 47pi
o—— ] SCL
Oo————— SDA
EN GND
& 8-1. 3.3Voyr AN H
8.2.1 i/ ER

% 8-1 FAIH T Wit S5
% 81. %t

B iz}
AL 27TV E4A3V
itk 3.3V
vt A 1.5A

8.2.2 JEH R W FE

— Bk B IR AR e . N T AL RR | Y 6.3 AR T H ORI B R I e IME A B K AE . AEIR FRARAR
@ﬁ%@ﬁ,m&a@%ﬁhmc

8.2.2.1 KB HRE
SRR E v g (NI 2 {3 =Al T I
LIRS FELTR
R S0

HEN B
e

HBMER 8-2, TR S

N T SEB AR, TR BARER AR RS, DR REIR/N S JCHGRE R IT KRR T, BN
B R MR MAR K . AEAE /NP QBRI AR PR 3 2 SR A AR RO R B e AEIR R S I He
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JRERIN T BB R MON A . RESHMEE 1B SO . UGS EOR , HRER SO SRR | R AR
FUEFE MO . M, BUIBREHEBOR , ToEBER A NS . DY G USSR ASISATIN R R A I
FAT A2 2 TF AR . ARG I T SO IR SR I A 3, BRI SR B 1 e m U E TR T
TR RS I S

v, v,

Duty Cycle Boost p=_OUT "IN

Vout 1)

lout N Vin x D
nx@1-D) 2xfxL (2)

lpeak =

D = JHEAE R 2 L
= B PR R (( MARE Dy 2MHzZ )
= HREHE
n = SRR (BB AR th 2 AT 5 0.9 )

i

\EF‘
f
L

. . 3 o\p-_lt

WA X T A ST ) doe N AU HEAT 115

il 1 SEBRISAT 26 AF T SR oK LIS FLAL P 45 H T 75 PR i/ FEURR RPN LA o S DO PR VA L LA P 75 A 5 2 3
AT A S 20% KRS . 3R 8-2 Al 1 Al Aen i ks .
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* 8-2. FHBIRIIR

A [uH] WRE AL | ooy B ) N -
1 4.3 42 DFE252012P-1ROM=P2 MuRata 25%x20x%x1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec 20x16x%x1.0
1 2.2 75 MAKK2016T1ROM (2 Taiyo Yuden 20x16x%x1.0
1 2.0 144 DFE18SAN1ROMEO @ Murata 1.6x0.8x%x0.8

(1) iEZAT9.1.1,
(2)  ZHUBESSA SRR SE A e

8.2.2.2 #yHl A SR

T4 EL A S | RS R T GE5EUT IC 7 VOUT 1 PGND 5| JHISCE (/N R R e B 25 2% . i1 i bRt HY FEL 2
SEN AT uF. WHREFAEMERE , NAHTEMHARESEIL IC BE M KEEDS , 56 S KEERIFE /NG
TR | IR E SR ATRESEIR IC ) VOUT #il PGND 5| i E .

RIET 6.3 PREBUES A REREE. RS , NS 3 ECH ROL A PR B W E N . 6
FLZ (19 35 AR AR RS AR AT N Z AL EAT AL, DRI v 14 P 8 o MU A Wi e o/ o 98 e 285 2
], % 8-3 FRAIH T T REMIH LR 4%

R 8-3. EEAHARIIR

HLAAHME [F] FEHE [V] ESR[mQ] BEE Flrg () R~F (A%1)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)
(1) WEZRAT9.1.1.
8.2.2.3 B\ A AR RA

UL —> 22uF BN B R A A0 e 4% (1 BB DR S AT A BEA A YR LR 1 EMI AT EBCKE— 1 XBR Bl
X7R P& i s I B AL R AT BESEIL IC (9 VIN A1 PGND 51BN E . e 2 w] DLG BRI 0. 4n SR 4w A\ re i EE

BRAHEEL L], IBARR TR RS A RN, BT BN E &

Ao MH , WFEEENY ATUF 1 HLE

LS R AR
R 8-4. EFHFBRIIR
FAAHE [WF] Bz UK [V] ESR [m Q] RS xR () R (2A4)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)

(1) ESHY 9.1.1.

8.2.2.4 WEHiHHE
R 12C WE . A OSVEAIM R E | 1S D R R B ) .
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8.2.3 M/ HZE
100 i ] 3.4
90 /:,. = SN
A A N N
80 7 — 3.36
/ / NIl Y
70 N/ -
£ 60 / // / 2 332 =alll| 4
= V4 g
2 50 VAV/ s
kS / / 2
£ 40 / 3 328
] /' /I =
30 / —_ ViN=1.6V o — V=16V
2 A/ — V=28V a0a | — V=28V
Y ’V V|N=3.3V . V|N=3.3V
10 A g "/‘/ — V|N=4.2V — x”\j:g.g\\;
g — ViN=5.5V — Vin=5.
o @:ﬁ% N 3.2 -
0.0001 0.001 0.01 0.05 0.2 05 1 2 345 0.0001 0.001 0.01 0.05 02 05 1 23455
Output Current (A) Output Current (A)
Vout = 3.3V FPWM Vourt = 3.3V FPWM
& 8-2. BE SHiH RIR A KRR (FPWM) &l 8-3. ST (FPWM)
100 ‘ ‘ 3.4
95 hes
T /"‘;.: 3.36
g R \\ -
. 9 oz — S )
& 7 Ll — 1 ) \ g 3.32 == %;;;é
3 /&l ks
2 85|/ )
ko) \ >
= // \ \ | g 328
W gq s
// — V=16V 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 3.2
0.0001 0.001 0.01 0.05 02 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
& 8-4. HE S5 A\ HERKIK R (PFM) & 8-5. fi# AT (PFM)
3.3 ——— - e — . ,
Vout (3.3V offset)
3 20mV/div
_ 27 ~
< / LX1
£ 24 // 2v/div
5 21 z [ [ ’
o 4 // LX2 | f \ / f \ 4/,
5 Cavdiv y T R
g 18 I LJ | I -
% 15 §
g 1.2 MM‘W/MMMWMM«M,/’N MWM
0.9 // Inductor Current V
/ 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=27V , Voyr = 3.3V lout = 1A, PFM
VOUT =3.3V N . — e .
& 8-7. BN 1A FERAF RIBATR NS B R BTE
&l 8-6. #AU4 H IR AE U SR LR AT R 2R
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Vout(3.3V offset) Vout(3.3V offset)
| 20mV/div

20mV/div
3 e, o ’ WY d
X1 LX1
2v/div | 2v/div
T ! 1 LX2 :
i 1 2V/div

Inductor Current

| R -

b Inductor C&rrent
Time §ca[e: 2‘00‘ns/div‘ Time Scale: 200ns/div

- 2V/div

s

V|N =3.6V, VOUT = 33gV IOUT =1A, PFM

& 8-9. HEA 1A FHRHAFERBAT B TS BTH

- L P T |
VIN =3.4V y VOUT =3.3V IOUT =1A , FPWM

& 8-8. fiE A 1 A FHKH KRBT 2%

Vout (3.3V offset)
- Vout (3.3V offset) 20mV/div
20mV/div ] Mg Mot
Potoon - i WO Mt/ oSS o,
LX1
2V/div 20 X1
‘ 2V/div
LX2 A5
2V/div Lx2
2V/div
'S
WW\MW\ Inductor Curren
Inductor Current 500mA/div j ‘ ‘ ‘ ‘ ‘
500mA/div . )
_Time Scale: 200ns/div_ ) . T ~ Time Scale: 5ms/div .
IOUT =1A, PFM VIN =3.6V, VOUT =3.3V IOUT =1mA , PFM

VIN =43V, VOUT =3.3V

& 8-11. i N 1mA BTk

&l 8-10. fiE A 1A FH KA BB TN BT S 3

EN l
2v/div EN ]
2V/div d
r_»;:___vgl_;{: i —.—:\" i
Vout X \ T ]
v/div aviv e ]

LX2

2V/div

Inductor Current
500mA/div

i Inductor Current
500mA/div

Time Scale: 500ps/div.

VIN =3.3V s VOUT =3.3V

&l 8-13. B EN &M

~ Time Scale: f:ms/di\{

Rload =4Q y PFM

VIN =3.3V s VOUT =3.3V

& 8-12. H1 EN /23 ( 7 TPS631013 Lill& )

Rload =4Q , PFM
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Vout (3.3V offset)
200mV/div .

LX1
5V/div

Vout'(3.3V offset)

- Output Current

1A/div

Vin =27V, vOUT =3.3V

Time Scale: 1

|

50mV/div
s e »«Wﬁ"ﬁm
LX1
I 5V/div 1 1
¢ i ]
» X2 AL RAASE ST DRSS HAEAT RARSE SARRE BERRE
5V/div 1

O0us/div. .
lout = 100mA % 1A, 20us & F
RS

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

Output Current - —
L lA/diV M
Time Scale: Sms/div_ ]

IOUT = 100mA % 1A £

VIN =27V , VOUT =3.3V

&l 8-15. BN FLIECA 2.7V I B S BT

B ; ‘ " Vout'(3.3V offset) " RS REREF
- Vout (3.3V offset) A 1 L " o
ooy Mﬁ -

LX1 ] LX1 1 ‘

5V/div 1 L 5V/div ! 1

: I % | 1
; X2 i i

E 5V/div i E

‘ X2 o
- 5V/div

Output Current

1A/div

V|N =3.6V s VOUT =3.3V

l

Time Scale: 1

O0ps/div

lour = 100mA % 1A 20ps &
oz

8-16. MIANHE N 3.6V B BERES

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

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

& 8-17. BN FL A 3.6V A i St

- Vout (3.3V offset)

200mV/div

LX1
5V/div

LX2
5V/div

i Output Current

1A/div

B . Time Scale: 100us/d|v B
ViN=4.3V, Vour =3.3V

|

- Vout/(3.3V offset)

LX1
5V/div

.l R
5V/div

lour = 100mA % 1A 20ps &
R

8-18. BN HLJEN 4.3V B HI B BRS

- Output Current : 1
: lA/diV m
! Time Scale: 5ms/div :

I R | e

ViN=4.3V , Vour =3.3V lout = 100mA 2 1A

&l 8-19. By NN 4.3V B sk

22 [ERXFIRIE
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VIN
1V/div

i

Vout (3.3V offset) 3;‘

50mV/div I \
o

Vout (3.3V offset)

o b
4 T " e\

- Inductor Current
500mA/div

‘ ) _Time Scale: 500ps/div
ViN=2.7V & 4.3V, 20ps J&
f%%: s VOUT =3.3V

[ - | |

lout = 1A

& 8-20. FERHEFN 1A B LRSS

50mV/div 1
& = it o
¢ e | st ke
2
Inductor Current _
500mA/div |

. Time Scale: 10ms/diy

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

& 8-21. SE AN 1A I KL BRI+

lour = 1A

Vout
2V/div

P S e i

LX1
2V/div

R it

LX2

i, ‘
{[ 'MWMMMw:v.w‘wmxN,wwwmwwwwww;w,'w,m~w.m-,w~lv,w‘vw‘mw
Inductor Current f Inductor Current
1A/diy,, ) 1A/div
@ ..., TimesScale: 10us/diy pooh e, P ‘ Time Scale: 50us/div | ‘ ‘
V|N =3.6V, VOUT =3.3V IOUT =1A , FPWM VN = 3.6V, VOUT =3.3V IOUT =1A , FPWM
& 8-22. A MARY (N ) K 8-23. iR RY (KK )
% 8-5. VOUT = 3.3V Hﬂ‘E‘Zﬁ?ﬁ‘ﬁ %&B‘anﬁ‘
i B BHRE il
U1 R E 1.6A BT R d TPS631012 5 TPS631013 TENACES (TI)
L1 1.0rH, 25mmx2.0mm, 4.3A, 42mQ DFE252012P-1ROM=P2 MuRata
C1 22uF , 0603 , M&EH AR , +£20% , 6.3V GRM187R61A226ME15 Murata
C2 47uF , 0805 , M& A S , £20% , 6.3V GRM219R60J476ME44 Murata

(1) EBH9.1.1.
(2) XTHAWGEEEE , EEET AHEEE.

8.3 HRMREWR

TPS631012 Al TPS631013 i HA A AL YR EAT RPARZEK o iy N\ FEL VR A L P VA 75 4 PR U R I L i L v P R

P £ AP IS 200 2 (I RS

8.4 fiJF

8.4.1 i 75H

PCB fii s /& (REF S AF i ML RE M 20,

o CRERAI L LA AR R AT RESET IC E . R BRI AT . AT REE R A R AR AR A R T T

Pee AL A 2 R BEL AN 5 2 FRLRK
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9 A TR HE
9.1 B

9.1.1 BE=77= B A FHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

9.2 SRS SEHTIE A1

BRSO EERE R |, 75 PHIE ti.com ERIEF SO Ie . mit @Ay BEATIEN RV AT ARG 5 R
o AREHNEMEL , WER MBI O S IET i .

9.3 XFHEWR

TIE2E™ thaCscfFivla e TR EESE TR, T EENE ZETARE . L i@ s Mt # . #%
BUA MR B E TR RS, SRAS P AR I DR - 3 B

HERRA R BB DTS IR fefit. XS EIF AR TI BRI, IF A2 ek TR 521
T A 25K

9.4 FHbr

TI E2E™ is a trademark of Texas Instruments.
B iEAs Y NS B TR E = .

9.5 FHN B L

R (ESD) SRR AR L . DS (TI) e UG i 24 ) TS HS 6 A P B L . RS 05 TE Ay A 2
A RIS | T A SR

m ESD HIHA/NE SERUNITERE RS , KBS, K IO G R L BR 7T RETE 2 5 2 BIHUR | IR BNARF M S
K DCER AT RE 2 S BRSO A AR AAT .

9.6 RiF%

TI Rk AARERYI IR TARE . &R A .

10 BT P sRid sk

T DR RRCAS B DURD AT BE -5 24 RS 1) TR AN (]

Changes from Revision A (January 2025) to Revision B (February 2025) Page
o BR T T RRTIRAT 7 T ettt et te et e et et eeabeeaeeabeereares 1
1 T -2 T 1 < FO ORI PROO 3
Changes from Revision * (July 2023) to Revision A (January 2025) Page
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1.1 HUREE
PACKAGE OUTLINE
YBGO0008-C02 DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY
D
0.5 MAX
L SEATING PLANE
0.20 |
0.14

| |
w
|

D: Max = 1.823 mm, Min = 1.783 mm
| SYmum E: Max = 0.925 mm, Min = 0.885 mm
3O
TYP \
B0
A

0.27 j

85 025~ 2

[ [ 0.018) [C[A B| SgMM

4231390/A 12/2024
NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YBG0008-C02 DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY
(0.4) TYP—‘
8X (5 0.23) P ”
(0.4) TYP |
SYMM
. o
|
|
|
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 ’V”N METAL UNDER
@ 0.23) ‘_] r ,ﬁ SOLDER MASK
METAL
\
SOLDER MASK—" EXPOSED EXPOSED—/ 9.23)
OPENING METAL METAL SS,'E‘BE\,%MASK
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
4231390/A 12/2024

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-C02 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

=~ (0.4) TYP~
8X [ 0.25) (R0.05) TYP
g ﬂ N
T — + | ! 1 + -
A | LJ
- ‘ //
|
S EEE
L]y
Do )
| .-/ SYMM
+ _ ¢
‘ \/ \,
D| ' ' ]
SYMM

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

4231390/A 12/2024

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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 ©)
@ ©)
TPS631012YBGR Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 10L
TPS631012YBGR.A Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 10L
TPS631013YBGR Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 1P7
TPS631013YBGR.A Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 1P7

@ 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 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
YBGO0008 DSBGA - 0.5 mm max height
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.

:
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EXAMPLE BOARD LAYOUT
YBGO0008 DSBGA - 0.5 mm max height
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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
YBGO0008 DSBGA - 0.5 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X
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NOTES: (continued)

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