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TPS631012 8 KLU TPS631013 U x/N\— F v T R =)L Xwor—2 T IC 1
#. 1.6V ~55V AhEBE1S5AABEEI > /N—%

1 B¥R
o AJIEREHHA:1.6V~5.5V

- HAOE

AP =T T WD T SAZANTJFEE > 1.65V
FAHPH (S AT EE): 1.0V ~5.5V

o mWHIIERRES . 3A B —2 Ay F i

< A

VIN 2 3V, VOUT = 3.3V KD IOUT X 2A
VIN 2 27V\ VOUT =3.3V Hjjeo) IOUT 1% 1.5A

AR C DT> TR A T

Fe 1k B A (FRFAH)
HE#) U — —7 E—RBIOH PWM £—
N2 % 7] e

. C—JERABET R 770 F

L — AL AR E—RER

JIE 5 ) 365 L ONf 5 1) e e Eh 1

HEUH T AT AEHIIN LTk BE T Bl
2MHz AA v F 27 O [E 2 JE 1 BEh {E

o TR EBRELRE R

R I L OV Rk

TITAT G T B LY T b A2 —MEREN
Ji

WERE S SO E R #
BN L AE D v M e

JIE 5 1) 3 L ONf 5 (1) 0 B i il [

W EN OF 7 4 /V MR TE

TPS631012 BLTr TPS631012X(X=1,2,3):
CONVERTER_EN =0
TPS631013: CONVERTER_EN =1

INEI ) 2 —gy AR

N AUH A F 4
1.803mm x 0.905mm (WCSP)

LX1 LX2

VIN VouT
Ci Co

O———— SCL
o—— SDA

EN GND

<
RENZT TV —2a >y

27V —ay

- TWS

o VAT LTI FKalb —H (A —hTx T L vk,
R, TL=T AT R)

o RAURAT m—R-LFalb—ar (Gt
NN lr—=TNTHETH RTIN)

« B AT Y (BETFAY—R oy IP Ry RU
— 7+ NIAT)

« BERZETAY (F—Fal, HETa—/ BH
JnzEk)

3=

TPS631012 3310 TPS631013 1%, H/NUT =/ — F
v A —)v Nyl —VICE IS E B — 7 &
T — R A-EE= =2 TH, 3A O — 7 &l
MR (FRYEMHE) & 1.6V ~ 5.5V O AJEBIERPHZ 2 .
AT L FIF 2L —ZLEEAZETAFOER /Y 22—
arzfptlEd,

ANBETELCHBIICHEE—F, BEE—F, 39
ATNFHBEEE—F (ANTBENHE N EBLELZIEZELW
BE) TEMELE T, E—REOBEBIIERSNZT 2—
TA ATV TIEL, T—REOREL2UREZANEET
LNBOTHIELE T NEHOTIENTEET, 8uA
DEILERE T — v—T7 B—R|ZLD, BE RS
A ETORWTIFITE IR EEBLET,

ZNHDT NAAT, WCSP TIHF I/ D Y 2—a
Y YARERBLTOET,

Ny T— R

BB = () AREYAR (B5H)
TPS631012
WCSP 1.803mm x 0.905mm
TPS631013

(1) FIHATRER T R TO Ry —VIZ OV TE, T —F# Y —bDEKRE
WD IELIERESIRL TLIZS W,

100

S
95 s 3
LUK
0 A \
g // T 3 \
: \
g 85 <
N/ I
E 80 / '
—_— V=16V
7 — Vn=2.8V
75 ViN=3.3V
— ViN=4.2V
— ViN=5.5V

70
0.0001 0.001 0.01 005 02 05 1 2345
Output Current (A)

RELHNEREDBER (Vour =3.3V)

a

ZOVY—=ADILOFFHFIHFETT . FIE A E A RITR T 20 0T, HBEY —/L (BBEIR) 2 AL CODZenidh, T TR O IEHEMER X0
PEIZOFEL U —UIRGEV e L EE A, ERROBRFHeE ORI, ti.com TUTEMOIGENEZ S B RIESNET I BNV ZLET,
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https://www.ti.com/solution/smartphone
https://www.ti.com/applications/personal-electronics/tablets/overview.html
https://www.ti.com/solution/automotive-telematics-control-unit
https://www.ti.com/solution/port-cable-adapters-dongles
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75 T T2 e 12
T B LT RT 0T e 14
BTN r—al bR 17
8.1 T TV = a R oo 17
8.2 FRFHIRT U =S E oo, 17
8.3 EIFICEI T AHESE T o, 23
LR O 7 N 23
9 FRARBIUORF A PP R =B, 25
9.1 T /A A H TSP 25
9.2 ¥ 2 A MO F B Z ST IS T e 25
9.3 AR UV =R 25
0L BERE oottt 25
9.5 BB R IR DB T e 25
9.6 JHEBLE ..o 25
O BEETIBIE ..o 25
1M Ah=Hn o — BEOVESTES . oo 26
A ATIZTIIV T B ettt 27

2 BHEHZBTT 57— o2 (DB R BRI &) 255

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS631012 TPS631013

English Data Sheet: SLVSH51


https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/jp/lit/pdf/JAJSPL9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPL9B&partnum=TPS631012
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/lit/pdf/SLVSH51

13 TEXAS

INSTRUMENTS TPS631012, TPS631013
www.ti.comlja-jp JAJSPLI9B — JULY 2023 — REVISED FEBRUARY 2025
4 FINA AR
B PER EN D7 74V hRE?) I2C #—4#'yk TR
TPS631012 CONVERTER_EN=0 0x2A
TPS6310121(1 CONVERTER _EN=0 0x28
TPS6310122(1) CONVERTER _EN=0 0x29
TPS6310123(1 CONVERTER_EN =0 0x2B
TPS631013(M CONVERTER_EN =1 0x2A

(1) TPS631012 & TPS631012X(X=1, 2, 3)|%., 12C #—/ v’ RLAD LR RIZVET,
(2) L¥RZ CONTROL1 &ML TLIZS0,

Copyright © 2025 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 3

Product Folder Links: TPS631012 TPS631013
English Data Sheet: SLVSH51


https://www.ti.com/jp
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/jp/lit/pdf/JAJSPL9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPL9B&partnum=TPS631012
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/lit/pdf/SLVSH51

TPS631012, TPS631013

JAJSPLOB — JULY 2023 — REVISED FEBRUARY 2025

I

TeExAS
INSTRUMENTS

www.ti.com/ja-jp

5 EVBRE L UHHRE

//“\\ //"\\ /“\ //"
{\V|N ) | EN Al ;I A2
~__7 ~__7 ~__7 ~__
/'\\ /\\ /'\\ -
{/ \ I/ \ \ I/
\LX1 | \SDA) B1 B2
~__7 ~__"7 ~__7 ~__
/'“\ RN /"\ —
’/ \ / \ ’/ \ {/
\LXZ | {\GND; \ C1 \ Cc2
= =< FREN -
i v/ \ [ v/
\VOUT; \SCL; \ D1 \ D2

511.8 E> YBGWCSP /Ny o—(LEE)

£ 5-1. EVDOHEE
£ ot 807

A EZ5

VIN A1 PWR BIRA BT

EN A2 I TINARAAX—T Iy FINCT DIIETHigh % 2T DIl TLow | 3R ELE T, OBV %

Ta—T 4 7 REOEEIIL TUINTERE A,

LX1 B1 PWR VB DA H 08 A F 2T ) —R

SDA B2 | PC VTN A2 B—T xR T —H, ZOEVERPIRT 2 C ARBIEETHE EIFET,

LX2 C1 PWR FEMDOALF 7 /—FR,

GND C2 PWR BT TR
vouT D1 PWR BB )

SCL D2 | PC VTN A B =T AR Iy I NSJ, ZOE L ERGIEET 12 C NABHEETHIE LT ET,

(1) PWR=&EF. =AM

4 BEICET BTN (DERRBE Sb) EHE
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6 f1k
6.1 B RAENR
PEA SRR EEPE PN (R IFER R RD) ()
B/ME BoAfE| BAD
v AFIFEJE (VIN, LX1, LX2, VOUT, EN, SCL, SDA) @ -0.3 6.0 v
10ns A A ST EE (LX1, LX2) @) 2.0 7.0 v
Ty BRI A HBIRLE -40 150 °C
Tetg PRAFIRE -65 150 °C

(1) THESHROTERS | OFRFASNDENEIL, 7 SA ZDKBEIZRHR GO JFIR L7222 ATREME N DY 97, T B RER 11T, ZhHD ST, F72
X HESR BN RSt | ORSITEZ B A DDV D72 D54 Th | AR IELKENET 2282 BRI 20D TIEHV EE A, T i RER |
DHFFAN T > Th THEEEN RS ORPASN CEEM 358, 7 A AP TERITERE LRV RTREMEDR HY | 7/ A ADEHIME, BERE, PERBIC R
wRIEL, T A AD T aHED D FTREMES B ET,

(2) FEEMEIET T, FHIERORVIRY | Xy b —2 D7 F Rl 2 JEEE L CQOET,

6.2 ESD MiE
() L AA
AEET /L (HBM), ANSI/ESDA/JEDEC JS-001 ¥EHL() +1000
Veso) | HEHE — - - v
F A AMEET /L (CDM), JEDEC #itk JESD22- C101 #EHLE) +500

(1) JEDEC F¥ =22k JEP155 (21, 500V HBM ThHILIXIEUER7: ESD B LY m 2 ALK Z 2R BEN FIRE ChD LB T ET,
(2) JEDEC R%=Ark JEP157 (213, 250V CDM Thiv IR HERYZ ESD &P 7 m e A Z L0 L 2 B EE R fTRE Th DO LELHiSN TV ET,

6.3 #RENFRMF
B8 A DR AR .5 (RS RERY2 BRY)

&/ME AFHME RAME LTinA

Vi BB 1.6 5.5 \Y
Vo |HWEE 1.0 5.5 v
Ci ESSINIE S s V= 1.6V~5.5V 4.2 uF
S - 1.2V £V £ 3.6V, Vo = 3.3V COAFHME 10.4 16.9 330 uF

3.6V < Vo < 5.5V, Vg = 5V TOAHE 7.95 10.6 330 uF
L FALH B A 0.7 1 1.3 pH
Ty BED Y v a R -40 125 °C
6.4 # (BT H1FH
B R COENMEREFIHN (FFCRDR D72 RD)

TPS631012 TPS631013
Pl EE YBG (WCSP) =774
8 B
Roua BB JE P~ D BT 84 °CIW
Roucitop) PEAE D —A (L) ~OEHHT 0.7 °CIW
Rous BEATRD DI A~ D EEST 43.9 °CIW
Yot BRI L ~DEE T A—5& 2.9 °CIW
Yig BEE D DIER A DR T A—H 43.7 °CIW
Reuc(bot) PO DDA — A () ~O BT Py W
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6.5 EXHIHE

RS EDIR L R Jo L OMESE (e BB = Rl 2 2 2 (FRICRLRS 220 IRY) , BEYEfEIE, V) = 3.8V, Vo = 3.3V, T, = 25°C (FiC
FEHDZRNRY)

STA—Y \ TR ROME BB ROKE| WA
BR
Isb VIN ~D vy b7 i V| = 3.8V, V) = OV T,=25°C 0.5 09| pA
la VIN ~O# 1L V=22V, Vo = 3.3V, Vign) = 22V, Ay F o720 0.15 6.1| pA
la VOUT ~D# Ik 7B V=22V, Vo = 3.3V, Vign) = 22V, Ay F o720 8 pA
Virs 51D UVLO AL v a/V REE V) b LAY 15 155  1.599
Vir- B F D UVLO ALy NEBIE V) 3B T A 1.4 145 1499 V
Vhys UVLO AL a/LRBEEAT YA 99 mv
Vipor)T+ EHMO POR ALy a/LREED V) E720% Vo DR 1.25 145 165
Vi(POR)T- 0 POR AL v /LN EFEND 1.22 143 1.6
o 2%
Ve EJF AL Y=V R EELSDA‘ 0.77 0.98 1.2 \%
V. A FEAL v VB EQLSDA‘ 0.5 0.66 076 V
e EN. SDA.
Vhys EAT YL REE scL 300 mV
) . ., EN. SDA Vien) = Visoa) = ViscL= 1.5V
[ LUV A A (EN) - T(sDA) - TSCY : $0.01  $0.25| pA
IH High L~V A Jy ik scL S PR u
I Low LV A S EE‘LSDA‘ Vien = Visoa) = Viscn) = 0V $001 01| pA
I ANTIRAT AE ggLSDA‘ V(EN) =55V +0.01 +0.3 uA
RY— ZLoF
Q1 45 mQ
Q2 V| =3.8V, Vo =3.3V 50 mQ
Sy A REHT B | OV, Vo OV
DS(on) U IRAEHEHT @3 S AN = 0.2A = p—
Q4 85 mQ
B IR
. H 71— R & 2.6 3 3.35 A
I (PEAK) AT =7 BFRHIR @ Q1 Vo =3.3V :
HAs v 78, V) = 3.3V 07 -055 -045| A
—RK D 1 2w g)LR S [=c4 .
IpFM_entry (F;F(Qf TR AR AL AR ENE ) s 145 mA
- JIL
IREHBEE
Vrsovp) [EJ718 OVP ALK 555 575 595/ V
AR
Vrsgvp) ST VP ALy abk 555 575 595/ V
)
Tso_r Pl TRV NI ALy a LN IREE Ty Srh LAY 160 °C
Tsp_Hvs P—v Uy MUY AT YT A 25 <
BAYT IRTGA—F
EN 2O BTy I EIET T
t 0.87 15 ms
d(EN) DB D IRAE
taramp) VTIAZ—b T T e 6.42 7.55 8.68| ms
fow AT 7 S W 1.8 2 22| MHz

(1)  POR(SU—% Uwh) DAL v a/LRit, 551 ZABBIET DT LB N VMAX 7 i 2 0/ MRS BT,
(2) FBIEHIRAFET ANE, DC S FCEMESNET, BIEREFOBHHIBRITOCR <, BHGELE & A S A MBI R F L E T
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6.6 91X VUEH
BhVERE A R SEH 3 L OHESE B I B 4G 0H (RFIZRE RO 72 FRD)
P$TA—Y \ F AN BME  OFME BociE| M
2C Y7 —T AR
AZH—R F—F 0 100
fsoL SCL 7y J& 5K Ty AN TR 0 400| kHz
77 Ak '—K 752 (1) 0 1000
ALK —R F—R 4.7
tLow SCL 7rv7 Low #i#] Ty AN E—R 1.3 Us
Ty AN B—R 752 (1) 0.5
AR H—K =K 4.0
thigH SCL 7wy High ] T AN TR 0.6 us
Ty AN TR 752 (1) 0.26
ALK —R TR 4.7
tguF Eﬂ; ~ co o . Ty AN TR 1.3 Us
SR LB DS 7Y —IE[H]
Ty AN B—R 752 (1) 0.5
ARG —R =R 4.7
fsu:sTA ;f%ﬁéiﬁﬁjﬂm ZrAREE 06 Ks
Z7 Ak ®—K 772 (1) 0.26
ARG —R =R 4.0
tpsTA gﬁi’g;flﬁ;ﬁ Ak E—F 0.6 us
77 Ak '—K 752 (1) 0.26
RYH—R = 0
tHo:DAT T =% R—/ LRI Ty AN E—R 0 Us
Ty Ak =R 772 () 0
AL —R F—R 1000
b %ﬁkﬁéﬁ?ﬁéﬂé@uﬁ e 2 300 ns
77 Ak '—K 752 (1) 20
AB K —R ] 300
y SDAfERLSCL 77 AR E—F VDDZ/g_; 300 .
[E B OO F AR
T7 AN T—F 752 (1) VDDZIg.; 120
AR —R E—K 4.0
tsu:sTO STOP 4Dt 7 7 T7 AN B—F 0.6 us
T7 AR TR F7A M) 0.26
AFH—R E—F 3.45
tvp;paT T2 Ty AN TR 09| s
J7 Ak '—K 772 (1) 0.45
AB A —R =R 3.45
tvo;ack FT—=RET 7 ) U] Ty AR B—R 09| s
77 Ak '—F 752 (1) 0.45
AH K —R TR 400
Cp BN AL DEF AR pF
Ty AN ET—R 400
(1)  77—ANF—F FTRATHBERHDET 23, 12C MM ITITHEILL T EEA
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7 SFHAEHBH
71 =

TPS631012 & TPS631013 1%, EREEHE — 7 BT —NHlfEREaL R—2 T4, v =23 § 2-MHz DAL
F o7 SRR A O [EE B R A U ES, 2T 3 SOWMICERSN-EEE—R2RHY, a1 —H (%
VN & Vout O EMEHLFH 2K zbf_of”“ S DALy a)VREHERFLET, I KT IERIE Q1 OB — & il [R
ICh o TRESNET N, Zhdidms 3A T,

7T2@EETOv IR
L
LX1 ,_E J_|LX2
L L
VIN VOUT
T al r
141 141
Q1 Q4
Cin — L Cout
Q2 3
Current Gate E : Q Gate
Sensor Driver Driver
Device % Device
Control Control
Vin Vour
Vmax Switch
EN[ ] g
Device Control * -
Vin - °
Power Save Mode e
1 Vref g
scL [} Protection g?\ir —
SDA [} Current Limit
Vour Buck/Boost Control
Soft-Start
GND [
LX1, LX2

7.3 #BESKEA
7.3.1 (EEFZEBFBLE (UVLO)

TINAAR L "N B —RIZ72WGE | VIN B O A E TR EE R S ET, UVLO 1, 2 R —XEfE
eI FIEBRAE T AD A TT, UVLO 1%, KT A 2ADaT ol o2l 8% RIFUEE A, UVLO 1, 731 2 #hE
El3®7/\4x®77‘7/7‘71\’§:lﬁhﬂibiﬁ‘ VIN B> OERELED UVLO DA F ALy a)V R E Flalszigs, 3
PN T EWERE L LE T, BB OEAST- I ELZRET B2, UVLO 3s2H TRV AL v a/ L RigHEYE 53T o210
BNV T fiREREIET,

VIN BV OBEJRFEIED UVLO 3Lh ERLEVEEY @B LS 6 2 A—=F 3RV £, 20856, Y7k
AZ—bFNAL, TV AT AR LDOAZ —bT v TR LG éﬁ<ﬁx§7 RLETS
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7324 K—=TNEV TP - RZ—F

Vo

|
|
|
|
+
|
|
|
|
|
|
|
|
Vr,ove)  —— 4
|
|
|
|
|
|
|
|
|
|
|
|
|

v

taen) tarane)

X 71. EEMRY T FRY— FEE

ANEEN UVLO EH ALy arRE#Bx, EN RN 1.2V 2B 5B/ ArENnbE, TPS631012 &
TPS631013 251 R—7/WZ7RY | BB tyen) R ICEEIL E9,

TPS631012 & TPS631013 |Zi%, L'-’ 2% CONTROL2 @ FAST_RAMP_EN B> NCHilfficivh 2 DD fEEj A =X
LRHYVET, X 7-1 12, ARAYLEEV S — 2 (K A6, FERZRH R E) 2 RLETS

+ FAST_RAMP_EN =1 O35 @ik T7 7 E—RnA 32 —TNVSET, HOT70 7T OEEE, X 7-1 DFERR Vo &
L ORLET

+ FAST_RAMP_EN =0 06, @77 E—RixT1b—7vanEd, HOH70 7oz, X 7-1 DX v a
T4 Vo ELTORLET

EH T T B RN TODEGE ., 2 T o OFEBENT 7T H tgravp) L TEIRSNZ A B LOS KL VE
WGRINRSIVTWDEGE T A RIA X 72O — 7 B 2 HH L THNERZHIRL ., AIe7e RO HE DY 7 hAK —
NeffESZizLET, %@?& Hjjjﬂ? X V7 7L RABIET T I0L S R LET (X 7-1 OLLFE A 25 8), oA
— N a— N ealET A7 02, D EREEIEISE S EEBIRI T TIEIET VT 47 L0 BIET T otoﬁa
ESNT-REELET @x»%ﬁ THEWET, 2, BEDE T IABEET T (K 7-1 ONHE B 25 ),
W7 TEENDDERIT, VT+<UVP>XI///3/1/M W BEEH 1 BIED 90%) IZ&-> ThetisivEd, fiiFE B 0)
%, MABIEIIAF BRI+ Ic e bSVET, BRI, HAREEEE—RNCLo TRV E T, AX
—~Tv 7 H%%@EE(J.L%IJBE 1% 2 SO FHENRHY, L A% CONTROL2 @ CL_RAMP_MIN By hCHIISVET,

+ CL_RAMP_MIN =0 D54 EERFOUETE FE IR (B 7-1 ONALFE A) 1% 500mA T
+ CL_RAMP_MIN =1 O34 EEIRFOFEAETFFRHIFR (X 7-1 OALFH A) 1% 1000mA CT9°

ERT T BRI TNBIGE . HTEEIINEHEEELE T 7 O — L —MNIX> CRBITHE S E
I, HWBET 7T HM A EF T D720, LY AKX CONTROL2 (21 3 ko> TD_RAMP 2350 £,

BN IR | BRI Il PR (ILgim_ss)) N TD_RAMP (2L THIEISNDELE T I T- DI B RERLIVBIRWIGE . &
Vi Ed=E ol \_i%jﬂ][.f( BT AN ZEITHER L TLIEEN,

7.3.3 /N1 X 4 F—Z/l (EN)
EN B NI T ANAREAR—T VT 2—T VL ET,

¢ EN BV High D& T ARAATA NV ET,
« ENEV Low 127258, T AR TS ET,
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L' ¥2% CONTROL1 ® CONVERTER_EN t' NI, 2 N—=Z DA F—T N ET 4t —T MCb A TEET,

« TPS631012 D054, CONVERTER_EN =0 OF 74 /Lh BT,
« TPS631013 D54, CONVERTER_EN =1 OF 74 /LK BN TT,

RT1.TNA R A x—TI)VREER

S48 EN B> P8 EN (CONVERTER_EN) FINRAZDIRKE H 7R ER
0 X FRARA T v T HA7eL
IS A
1 0 TITATITaATIIL T A H—T 7L
A
1 1 FIAART 7747 HIAA K —T

EN BV Zuyys Low (ZHE#Ht 5L, T_TD 12C LIV AN )= T o7&, T 74V MEIZ By hENDZ 8k
B LE7, CONVERTER_EN % 0 IZFEL Th, I°C LV AXITHBIIHV EH A

7.3.4 L BHEFIE

TPS631012 310 TPS631013 1%, 25mV A7 > 7" C 1.0V~5.5V O /)EBEA2 A K TEE T, Register VOUT 13,
HABEOREENLET,

+ VOUT =1.000 + (VOUT[7:0] x 0.025) V. 0x00<=VOUT[7:0]<=0xB4 D&%

+ VOUT = 5.5V, 0xB5<=VOUT[7:0]<=0xFF D&x

VOUT[7:0] i, LY 2% VOUT O 8 B METT,

VOUT BERLEIEM THRESILTWVDEEE . LY A¥ CONTROL1T @ EN_FAST_DVS O#hJEHE A —Y 7 il {f
B I, VOUT BRI 7R A HlEL £9,

+ EN_FAST_DVS =1 0,&, VOUT DFEHEZ/L—L —RMNE 7.2V/ms TT,
« EN_FAST_DVS =0 ®&%, VOUT DAL—L —NMNIHEAE 0.4V/ms T3

7.3.5 £— FZ#R (PFM/PWM)

TPS631012 & TPS631013 (ZiL. PFM & FPWM @ 2 >OE—R23HVE9, PFM E—R8{EH ., T 31 A1%, ?)‘JVE
SaWARER RS NN oY N 4 @fﬁi%fﬁ%'ﬁ_éﬁﬁ)@/\v ’IZ*‘7 FT—RFNZHzTWET, PFM =—F Tl
INAR T HEIZZ R—ZOENEER CCM M5 VAR AT 2 £9°, FPWM ©—RTiX, H1E 55
fR72<, T RTOEESMFT PWM 2L T, Hjjjny/l/%ﬁE'i/J FRIZHNZ FET,

PFM/FPWM E—FR D& L, L' A% CONTROL2 O FPWM t'y MZL-> THIEE IV ET,
« FPWM =0b0 D&&, 73 A% PFM E— R TEIfEL £
« FPWM =0b1 DLE, 7/3A AL FPWM E—RTEIEL £

7.3.6 HHKE

TPS631012 & TPS631013 %, EN B> 23my v Low D6, F7215 CONVERTER_EN B hA 0 IZREESFL TV
%)f/ﬁu 2T 0747 INEy s ERAHE L T 2R BREL ET, ZOMEETIX, VOUT 2ANEIEIEKREHR T/ 7
WZHER S, 7o —T g o TR B T RN EIRRBICBAT T o282 Bh I LET, tljjﬂi&aﬁ’r}% (R N2/ 7]
71"/ | T D —lr AN AL —RTIRVFET, COTNAREE L E R E O RGETHERATAEE1T. B EKEE
WCHEBL TSN, HTERIRICED, ~ VvF 7L o3 1877 RORIZ—E D BRI ﬁ/ﬁkéﬂét&')“(?

Hi A% EN_DISCH_VOUT LWW)4 R0 2 SOy Mo k- TS £, HAOMEIZT v —7 v, 203 3
SDRIRDI T L NTRIETEET, 12C RIEDFEANTHOWVTIE, L' 2% CONTROL2 » EN_DISCH_VOUT E'vk
EBIRLUTEEN,

7.3.7 HERE

FPWM E—RTlE, ZOF A AT EFRENE (VOUT 2235 VIN BV ~DERDOTEN) VR —hTxET, NERH
N7 4—=R R EENEREELIVLE WIS, v X—=FDL X2l —a kY BN AT T o ITiiiA
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HET, WEREBEIL VN BEEZT Vour BEDENLMIIL TWDT2D | T X TOT A ZEEE—RNTHIE, &
JE. FBEEAEHTEET,

7.3.8 fREMEE
LLFDEI arTid, T35 AR HEREREIC DWW CRIAL £,
7.3.8.1 ANBEEFRE

TPS631012 & TPS631013 IX A J7i B E AR RE A 2. TR0 D AN EIR STV T AR B E > 7
TERWEES (B 20X, BIRRE DX A4 —R) Th, T A A~OEEE[EREL £,

gl PWM E—RBNAENIR> TWDEAE . Vo 7EMGIRICET 2 ETIXEIR N~ AT AR DHIENHVET, VIN
EUAZATITEIEAL 2/ R Vo yp) (ST D& PRAEFEEE LV 5RHE] PWM E—R2NEZH12720 | VIN 2355 VOUT ~
DERDOPNDIHVBFFAISINET . ASTEENA T EEREREL TEI-72%, i PWM E—RE2H AT
ZENTEET,

7.3.8.2 HHABERE

TNA AL, TAARAOE G Z AT 5 )M EEREKEN SV ET, VOUT B TH I EEAL v a/LR
Vs (ovp) IZEET D& PRAEFREICEVa L R—F DT —E R A TIZ720 Ay F 7 ) — R EA Ve —H L AZ720 &
R

7.3.8.3 TE#&{R# / Hiccup

DT NARL, BGRB8 — 7 BRI FRIEREZ i 2 CUWVET, X 7-2 12, AR IRE DR [ AR A<M
BIDHT NAZAOREN BN EEZ RLUET,

Vo

Ipeak)— -
|
|
|
|
|
|
|

B 7-2. BRERBERFOT /N ROKRZEME

L 2% CONTROL1 @ EN_SCP E'wh% 1 (2% E L CHSIREMEEZ AT 5L, Hiccup A~ —2MB1&, A1y
FA BRI A AEYE O SURDICHIIRL . ZO%IENE 22 SURDOF 7 Z T, T A ANHEEN L E9, FERR e fE
HENDE, T A AL HBENEE OBEE—RICADET,

7384 —<I) v ¥y

FRAADBN DB 1957280, Z A DIRENER S ET, SR E MEREO IR E AL v a/LR 160°
C 2B, TAAATENERE L LET, IRENMEREDO Y —< /L Sy DU EATIU R 25°C & FlESBE,
— 3@ OEEICRYET,

7.4 TINA ADEEEE— K

ZDOTNRAANE, AT EF D 2 DOEREET—RBHVET, VIN BV DELEDN UVLO ALvia/LRENEL, EN BV
ZEne Yy LAULsHIInENS S, T34 AE ON B—RIZBITLET, VIN BV DOFEEN UVLO ALy ia/LRE T
[E57s, EN EAZfWa Yy 7 LAULREIINEND L, T3 A% OFF E—RIZBITLET,
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N

V> Vi, && Vi< Vir_||
EN pin = high EN pin = low

(-

7-3. TN RDBEEE— R

7.5 7553045
7.51 2 UFN A28 —=T 4 XDFEET

12C X, Philips Semiconductor (%1 NXP Semiconductors) /NXP Semiconductors, UM10204—1? C-Bus {154 CF
22—t =2 T e B R B LT 2 AT A —T 2 A AT, NRT, ST TSGR OT — S T
A2 (SDA) &rmy 7 542 (SCL) THERENET, N"ABTARADLEIL, SDA F1L SCL T4 D J7 73 High iZ
TINENET, 12C T SAATTRT A =72 R A 110 B SDA, SCL #/ LT 12C SRR L £3, il
I~ Arnarba—JF37 VOUE T ayh ThHHIEEE D S A HIEL 9, Hil#EEE L, SCLIEBET N
AR TRVAZEARTHEEN ZHS>TCWET, arbe—F13, 7 —HREOBRIGEZIEEZ R T REDREL AR L ET,

Z—2F N TAAR X, arba—7 TAALZAOHE T CTRALOT —2%%EL, HELET,

DT RARIZ =L TEMEL ., 12C NAHAR TEZRSN TWVDKRDT — Xk —R a2 R —h LTV ET,

. fEUE—F (100kbps)

s 77 AL E—N (400kbps)

s 77 AN E—R 77X (1Mbps)

ZDOAH—=T 2 ARZIY BIRY V2 — 2 a AZFTHMER DY, 77V —ar ORIRFOERIZIE U T ZEAE DR
REEZFTLVMEIC Y 07 T AT 52 LN ATREICRV E T, BIREED Vits (por) & LRI TWDIRY, LY RO NFIZZED
FFEHERFINET,

AR —RNEEHHEE— DT —HIRE T o b /U EFESTK R THDHD , AETHE FIS T—REMFUET, ZOEEIT
7 EVRD TRV AR EICKHGL TWET, 10 B DT RL ZFEERB IO RIEH L7 FL RIS L T ER A, T
AAD T BT RLAIL 2Ah(00101010b) T,

FINAAD 12C BEEENELLU By SN TNDZ AR T 5720, SDA BL N SCL 7V 7 v 7 EIE D0 BN A
%, 12C a2 ba—F08 12 C NA L TEIEGAERMG T2 BEIOLET,

7.5.2 Standard-Mode, Fast-Mode, Fast-Mode Plus ®=70 /b

arha—J%, AX— R AR T HIETT — IRk 2 BAA L £7, X 7-4 TRENTWDESIZ, SCL B ADIRKE
T SDA FANINADHR—~DEBINFEAET L A —PRIELIRVET, PCIEDT RTOT /AR, 24—

PN Y ADE S A
T T
| | |
| | | [l
DATA o\ ! / \ /]
| | | |
| - 4G ; |
| | | |
| | | |
| | | |
T \ / 55 \ / T
| | | |
| | | |
CLK : s j : P j
START STOP
Condition Condition
B 7-4. FtaRM S FIERG
12 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS631012 TPS631013
English Data Sheet: SLVSH51


https://www.nxp.com/docs/en/user-guide/UM10204.pdf
https://www.nxp.com/docs/en/user-guide/UM10204.pdf
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/jp/lit/pdf/JAJSPL9
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPL9B&partnum=TPS631012
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/lit/pdf/SLVSH51

13 TEXAS

INSTRUMENTS TPS631012, TPS631013
www.ti.com/ja-jp JAJSPLIB — JULY 2023 — REVISED FEBRUARY 2025

FD%, a2 b —J0% SCL 7V AZARK L, 7 E Y O T RUAEFH AR/ EZIALFIHE Y RIW % SDA A2
BLET, T RCOEEH, avha—J13 7 =X ORI EHZRLUET, AT —25&ETlE, 7av 77O 2D A
WM 2RIZHT=>T SDA FAVDNEFE L TCWDMLENHVFET (K 7-5 #5H) , TXTOT AL AIL, 2vba—I05
EESNTETRUVAZREHKL ., ENENTEE T RUAL L ET, —E T DT RV RERFOX—F vk TRARTET D,
9 % H®D SCL VA7 VDA RIRIZIHTZ>T SDA AL 520 —IZTHZET, 77 /0oy (X 7-6 25 0R) 4K L
T, ZOEERERH T DL, 2L he—FF X~ e DBEV I ML SN2 L 2R L £,

. &

« /TN T

Data line stable; Change of

1
|
| data valid data allowed

7-5. U7 A9 —T A RATDE Y Mg

arvha—JF, =7 vMIT —ZEEETDH(RIW E VR 1), X—F b7 —2%5%(59 % (RIW Bk 0) 72D,
BT SCL A7 NVEARLET, WTIOEAL, ZEHITEEHEDLREINT —F el T o0 ER’HYET,
ERINERB FIL, v e —JF 32—y hDELOLNRZEE ThHAIMIES T, avr b —JF 34— 7 v hDEL L
MMTESTERINET, 8 BV DT —#E 1 BV OMERINEND/2D 9 B NDF RN T —H 2 —r Ak, MBI
Uk TEET,

T —HERIRDOFE T BB T 572012, A ba—F1% SCL AL D NADIRFET SDA FA v Hu—nb A (25 & EiF5
ZETAMNY TR EARLET (X 7-4 Z2H), SCL BREL~LDEEIZ SDA T4V DMEL <L SE L~ VIZER
T DL NANRIREN ., FEESNTA =7 o hEDBEV 7MEIELET, T_TD 12C RS T /3o A, 51k b4
BT AMENHVET, B ILREE2ZETDE, TRTOT A RAIANAPRRENT-Z 2L, T 5T R A
Wi BB S 2 L £,

ZORILaATTHEEHEIN TN DAY TRV ZINST —H &5t HEHE 5L, 00h 235 A HHEN £,

[ XX X /

|

|

|

|

|

|

|

|

| Not Acknowledge
: $ A
|

|

|

|

: Acknowledge
|

|

|

|

|

|

|

|

—————

|
Data Output by |
Transmitter :

Data Output
by Receiver

{
)

{
)

Q
J
SCL from
Controller w M\_
55
|
1S T
L

START Clock pulse for
Condition acknowledgment

7-6. 2C NADT L/ )y
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r——-= r——=

| ! | P!

| S—: : T +

| |

| ! ¢ ! |

: | MSB acknowledgement acknowledgement : Sr :

| | signal from target signal from receiver | |

| |

: ! : |

SCL | | | !

| ! | |

! S 1 ! Sr |

L 1 2 7 8 9 1 2 3t08 9 Lsr

: 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

B 7-7.x2 Zabkail

7.5.31°C EF>—o X
1 [FEOFEF T, ROLODBNLETT,
o BHRASME

H#hie 12C Z#—4 vk TRL A
o LURZ TRLA
o T—H Ak

BRANDZAZERERTHIZDIT, TAAATHE —~D7ays 7L AD High $1EH1Z SDA 742 % Low IZLE T, T
NARIK, Tt DA MK HERISBEE 5 OIS TR Ty U TR ZFITLET,

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

B 7-8. &%, BE. BEISRADFGE—RICETS IFEAH] T—IEXRT+—< v b

1] 7 NI 8 L] 7 L1 1] 8 NI
| 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

K79 %, BE. BERTSRAE—RICHBIIZT—IERXRTI+—< v bD T5RAEY ]
76 LRI S

7.6.1 X2 D584
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7611 VSR v

K712 LRSS

TRLVAR BEFR LVORZA, I ary
0x02 CONTROL1 HE 1 LRz Fo=
0x03 VOUT VOUT Lo A% TR
0x05 CONTROL2 HE 2 LRz FR
7.6.1.2 L X4 CONTROLT (WP RY 7 KL R : 0x02. 7 #JV b : 0x08)
LAY = RS
F£ 7-3. L R4 CONTROL1 DR
7 \ 6 5 \ 4 3 2 1 0
NIL[3:0] EN_FAST_DVS EN_SCP NIL CONVERTER_EN
R/W R/W R R/W
M RIW = B UIEZIAA R = FiA H LEL
SCP: G
R T7-4. LR CONTROL1 D7 4 —)L KDEHBA
Bk T4—F AT |Ukvh  |BE
7:4 NIL[3:0] R 0b0000 | sk fH,
ELALBWET, ZABOE Y DT — 2T ERSNVET, S UBMETIE 0 2SS E
_dr—
3 EN_FAST_DVS R/W 0b1 DVS Z @t —RNICRELES
0: 5k, 1: A R—TF L
2 EN_SCP R/W 0b0 BRI O PR E T D
0: 42N 1: /R —T L
1 NIL R 0b0 Sef i
0 CONVERTER_EN |R/W 0b0 L N—H—EHINZT5H(EN B L& AND #556¢)
0: 4R, 1: A —T L
7613 LRSI VOUT (LPRY 7 RLR : 0x03, T7#JV | : 0x5C)
LIRS =y IZRD
K75 LZSRZVOUT 74— v b
7 6 ‘ 5 ‘ 4 3 2 1 0
VOUT[7:0]
R/W

LB RIW = G HRD [ FHEIA

R76. LAY VOUT D7 1 —)L RDEHEA

Evhk T4—VE

ZAF

Ueyh  |BEE

7:0 VOUT[7:0]

R/wW

0x5C ZNHOE Y NI, HEEERELET
0x00<=VOUT[7:0]<=0xB4; D&, HJJEF = 1.000 + (VOUT[7:0] x 0.025) V
0xB5<=VOUT[7:0]<= OXFF m&% . HA7ETEIL 5.5V

Copyright © 2025 Texas Instruments Incorporated

BRI T 57— RN 2 (ZE S B 7 PE) 25 15
Product Folder Links: TPS631012 TPS631013
English Data Sheet: SLVSH51


https://www.ti.com/jp
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/jp/lit/pdf/JAJSPL9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPL9B&partnum=TPS631012
https://www.ti.com/product/jp/tps631012?qgpn=tps631012
https://www.ti.com/product/jp/tps631013?qgpn=tps631013
https://www.ti.com/lit/pdf/SLVSH51

TPS631012, TPS631013
JAJSPLOB — JULY 2023 — REVISED FEBRUARY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

7.6.1.4 L2 X% CONTROL2 (LY R4 7 R R : 0x05. T7#J b : 0x45)
LIS =P ITRD

&R 7-7. LR CONTROL2 2=,

7 6

5 ‘ 4 3 2

1 0

FPWM

FAST_RAMP_EN

EN_DISCH_VOUT[1:0] CL_RAMP_MIN

TD_RAMP[2:0]

RW

R/wW

R/W R/W

R/W

MBI RIW =

LAY | FHE AR

& 7-8. L R4 CONTROL2 D7 1 —JL KDEEEA

Evh

TA4—IVE

AT

UEeyh |BEE

7

FPWM

R/W

0b0 i PWM B
0: Rk, 1: A x—T v

FAST_RAMP_EN

R/W

0b1 FRAAX, VOUT 7o 750t End i 8 c& 4

0: fE5h{b, 1: A —T )V

5:4

1:0]

EN_DISCH_VOUT[

R/wW

0b00 BUBO Vout J{EDAr—7 /v
00: fiExh{t:

01: {3 (34mA)

10: # (67mA)

11:&H (100mA)

CL_RAMP_MIN

R/W

0b0 VIIRE—b T T RO R NETHIRA ERLET
0: Low (500mA)

1: High (2x Low)

2:0

TD_RAMP[2:0]

R/wW

0b101 Vo Y7k RE—h o7 DT TR ERLET
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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87TV —a RE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D EMENES s 2 ME B RFEV =L A, 8% @ H L _xﬂ“é;@ LOWEATEIZOWTIE, B
FEREROBEETHW L QU272 872 Ed, - BEFRITE B ORGH BEEZRIELTANTHZET, v
AT LOEREZ MR T DM ENHVET,

84 77U — 3 gl

TPS631012, TPS631013 (%, mizh=:  AKFF ILERDOKEET — AL AL N—ZTH, ZOT A, HAHEELYEL
THESCTOIWATER POV Fab — b BEZ L EET LT 7V r—a AL TOET,

82RK‘XNET SV — 3
i

LX1 LX2
Vi=16-55V Vo=16-55V

OT VIN vouT T
C| Co
224F 47uF

O——— SCL
O——— SDA
O————EN

GND

<

K 8-1. 3.3-V our DREENGET TV —> 3>

8.2.1 Rl Ef+
REF TG A—HE F 81 ITRLET,
R 81.BREI/NSA—%

IRGA—H fE
AJJEE 2.7V ~ 4.3V
H A TEE 3.3V
A B 1.5A

8.2.2 Fifix kst FIME

A DAT T IIH 17 4NV EE L OEIRTT, ZOT v R&HF (T 57-0, 7/ ar 6.3 1ITAF 757/22:* =
DE/MBEERE REOBER RENTWVET, AFRA L I Z L AL AR B IRINT ARSI, AELT AL —T 4TI
BL TR,

8.221 4 ¥ U9 DEER

AL FTEDERIL, LT DLW DNDRT A= BINET,

o ALEIEDY YT IVEG
. MAHEREIYT IV
o NU—v—7 B—RNIIERS
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IRMEAZ I ZZHONTIE, £ 8-2 ZZ L TTEEY,

BEWVENRESDITIE, EIEE A R/ NRICH A 272010 BRI ORNA X TP ELT T, FRZAA T 7 JE
BOSE WA a7 MBI RICKRER BB L 52 59, /INUTF o7 A B IR EFRTHE, T Fr2OaTHEK
BN 57280 BhRIME T LE T, @A F V258N HEEE, a7 BEREEBETILERDVET, 1 F 74
DYy T IVERIL A FIZDEIZE S TIREVET, A FTZENREVEE | A F 7 ZD) 7 IVETRITNSLR0,
TN —HOGERRITELeET, W, A X I XDfEE RELTHE, ARFBEIRE D E D ET, A X 72D
FERET D20 EFIREIETOA X 72O —7ERRITNA 2 THESINET, 7—AF T—RIZBITEAAMvTE
MEERTLHBRAOLEZRUET, 2L, KbEWERMEETEMLL | WY1 ¥ 7 2RI 570 O BE/RE
ExE£THHTT,

V -V
Duty Cycle Boost D= _OUT 'IN
Vout )
| _ lout N Vin x D
PEAK —
nx((1-D) 2xfxL @)
ZZT

« D=7 —ANE—RKOT a—71 AL

o f= Al R—HDASTF T EWEE FEUHEE 2 MHz)

o L=ALEIEDHE

o n=HEEI S8R GRS EAE A 320 IEEL T 0.9 ZfiiH)

E
T =R B—RIZBIT DR/ ATIEBIETOFHEDBLETT,

FEROEERM AT L TRRA L # 7 2E i a it i T DL B A 2 7 2 BN Of/ MEA R E £, fafnE
TS, 2 2L CEHARLIZELDS 20% REWALZ 725 RIS DT LR ET, AlRERAZ V253K 8-212
RLET,
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K82 WRIVFUOY—E

. DCR A e (1) P AX
A 72 DIE [uH] FFIEGE [A] [mQ] =g A—T (L x W x H mm)
1 4.3 42 DFE252012P-1R0M = P2 MuRata 25%x20x%x1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec 20x1.6x1.0
1 2.2 75 MAKK2016T1ROM (@) Taiyo Yuden 20x1.6x1.0
1 2.0 144 DFE18SAN1ROMEO @) Murata (£ FH S41ERT) 1.6x0.8x0.8

1) TEZvar 911122 RBLTLIESN,
(2) ZOAEIHE, R ATEREHEZ AR —RLCOERA,

8.222 HAhar T UmER

HA= 5 2, IC @ VOUT #i§-& PGND 5D CELT L ICE E LI/ NLDO®TIv 7 avF o3 2L
F9, A 12 T o OHELEAFHEIL 4TuF T, (OO BE T IC OFELICEE TEXRWKRERI T T
FERT2HLERSLEGA T, KEEI T VeI NRREOEIIvIar T oy E AL, INREOa T Y%
IC ® VOUT ¥ & PGND 87D CEA7ZTEICARELET,

TN EIL, BI a 6.3 OHEREIZHE> TIRETHIENEETY, &I, DC AT AOHBLEETIHE, HL)
FX T HADNELIRVET, IR XU H L ZOBRIT, EL ﬁ%xkﬂfﬁéb{’ﬁ@l\l/ A7 THY, Fy/Z
ANKEWZEBPEISE DA — S — | ToH —a—b RN U, BEISE R RIS R ET, et a7 o4
3% 8-3 1T RLET,

K83 WE VT UY-HE

:‘/T[;:{@ﬁ EREE V] ESR [mQ] WS A—gp— (1) PAR (X—IV)
47 6.3 10 GRM219R60J476ME44 | Murata (K [ $1(Ef7) | 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) TEZvay 911 BTSN,

8.2.23 AAhaVF YRR

L X2 —ZDTA B E L EIR I 2E O EMI Fift 2 E T 51213, 22-y4F O AT12 T o2 #ER L E
9, 1C D VIN E'> & PGND B AN TEAZITITS317 T X5R £721% XTR D& T73v7 ar T oA EE 5253
F7, ZOFREITHIRZRUICHECT 2N TEET, ANERDRI R =205 A F UL EBEN TWA 1T, BTy
I INARA AT TN CGEMDO NSV FENMBERDZENHVET, 4TUF OFEMas T E iz 21 a
AN RIS PASE N aG

K84 WRIVFUOY—F

"t EHEE V] ESR [mQ] BEEE AA= 0 FAX =)
22 6.3 43 GRM187R61A226ME15 | Murata (f[H#L{f77) | 0603 (1608)
10 10 40 GRM188R61A106ME6GY | Murata (4 [H#L{FRT) | 0603 (1608)

(1) TEZvar 9112 HLTTZEN,

8.2.2.4 HHEREDRTE
HAEET 12C THRIESHETH EEDFEMRCITHOWTIL, THAEERE O S A2 B TLIEEN,
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823 77— 3 2 HIkR

100 34
\ \
s SR
A A N N
80 / 7/ Y \ \ T 3.36
70 —HHIE A /—75———— M S
S { / 3 332 LS
e i / g7
g s / s
%—) 40 // /‘/ ) :§ 328
30 / — Vin=1.6V o — V=16V
A/ — ViN=2.8V a4 | — V=28V
20 v y V|N=3.3V . V|N=3.3V
10 At — V=42V — V=42V
//4 L~ — V|N=5.5V " — VN=5.5V
0 é .
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 FPWM Vour = 3.3V FPWM
8-2. X L WNEBR L DBIR (FPWM) M 8-3. AL F¥Fal— 3> (FPWM)
100 ‘ ‘ ‘ 3.4
% A )"‘;.: 3.36
o Y
A — ‘\ S
S i Al Ty \ o =l
< / A ] 3.32 ===
) /851 g
s % \ 2
: v MY g om
i g
80 =
// — V=16V 6 — V=16V
— V/|N=2.8V 3.4 — V|N=2.8V
75 ViN=3.3V . ViN=3.3V
—\/\N=4.2V — Vjn=4.2V
— V|N=5.5V — V|N:5.5V
70 3.2
0.0001 0.001 0.01 0.05 0.2 05 1 2 345 0.0001 0.001 0.01 0.05 0.2 05 1 23455
Output Current (A) Output Current (A)
Vour = 3.3V PFM Vo =3.3V PFM
B 8-4. hE L ANBE L DR (PFM) B 8-5. AL ¥al— 3> (PFM)
Vout (3.3V offset)
3 20mV/div
P y
—~ 27
< V- X1
T 24 / 2v/div
g / 2
a 21 74 X2 | [ \ / [ | 4
§-18 / “Z‘V/div““ RS ‘}‘ o ) )
E ’ ¢ V-, o - \wpd
< 1.5 o - 4
g 1.2 M%“'W/ MW"“”MW’” ijMW‘f %mﬂ
0.9 // Inductor Current
/ 500mA/div
0.6 “. . . . Time Scale: 200ns/div ) ‘
1.5 2 2.5 3 3.5 4 4.5 5 5.5
Input Voltage (V) ViN=27V,Vour=3.3V lout = 1A, PFM
VOUT =3.3V . . .
B 8-7. R4 wF UK. 1A AR TOREEE
8-6. —IRHI/R N N ERIEBEENANERE

20 BRHIHT ST — PN 2 (ZE RSB G PE) G
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Vout(3.3V offset) Vout(3.3V offset)
20mV/div 20mV/div
I T ' ] X1 !
2V/div 2V/div
T r - 1 [T 1
- 2V/div 1 ] 2V/div
Y S O R T 2
\ I | Inductor Current
s & J \j \'/ ] 500mA/div
@ Inductor Current I Wl
e B/ PO ~
) ‘ o Time S‘cal‘e; 2‘00‘ns/div‘ haps b ‘ ‘ Time‘Sc‘aIe 2Q0n§/div TR ‘
VN = 34V, VOUT =33V IOUT = 1A, FPWM VIN =3.6V. VOUT = 33gV IOUT =1A. PFM
K 8-8. R4 vy F U B, 1A AR TORBEESE 8-9. R4/ vy F V. 1-A A& ER L/=EES
(3
Vout (3.3V offset)
Vout (3.3V offset) 20mV/div
20mV/div oy
r W ol i P B a o
LX1
2V/div > 1X1
- 2v/div
LX2 %
R - X2
v 2v/div ‘ ‘ ‘ ‘ ‘ ‘
°
WMW\ - Inductor Curren
Inductor Current 500mA/div j {
500mA/div ]
by ey | ~ Time Scale: 200ns/div, T P T I T Time Scale: 5Sms/div o
V|N =43V, VOUT =33V IOUT =1A. PFM VIN =36V, VOUT =33V IOUT =1mA, PFM
8-10. RA v F V. 1A AR TORESE 8-11. AT 1mA ICBIFT B RS v F Vi
V EN I ‘
2v/div EN
03 2V/div ]
T Vout
Vout 2V/div
LX2
2V/div .
L 2V/div
- Inductor Current f © Inductor Current
500mA/div { . 500mA/div
‘ L  Time ‘Sca‘Iezl'ﬁms/‘di\/‘ . LB . Time Scale: 500us/div, oy
ViN=3.3V,Vour=33V Rioad = 4Q. PFM ViNn=33V,Vour=3.3V Rioag = 4Q. PFM
8-12.EN IC& %R — b7 v 7 (TPS631013 Tl B 8-13.EN &S vy hU Y
)
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~ Vout (3.3V offset)
- ZOQmV/div__‘ .

gy Wi/

S Veut(33Voffset) T
50mV/div i L

b e U e iR RN o TR i‘“‘””‘”‘“ﬂ ﬁmﬂl’rﬂ

2

LX1
5V/div

- Output Current
1A/div

7 LX2
L sv/div

_Time Scale: 100us/div_, T
lout = 20us AL—L—kT
100mA 75 1A

VIN =27V, VOUT =33V

X 8-14. AHEE 2.7V TOAEHEE

Output Current - —
L 1A/div M

‘ Time Scale: 5ms/div

V|N =27V, VOUT =33V

louT = 100mA ~ 1A sweep

8-15. AHERE 2.7V COARKRA—7

~ Vout (3.3V offset)
200mV/div :

LX1
5V/div

2
5V/div

- Output Current
1A/div |

~Vout(3.3Voffset)” ' T T o SAERERRE
- L .
, g s s i " Ly
LX1
5V/div

@

L j
W e

e
5V/div

_Time Scale: 100us/div S
IOUT = 20“5 A)—L—RT
100mA 75 1A

V|N =36V, VOUT =33V

8-16. AHEK 3.6V COATHEE

Output Current
I 1A/div /M\w
‘ Time Scale: 5ms/div ‘

V|N =3.6V, VOUT =33V

lout = 100mA ~ 1A sweep

B 8-17. AHEE 3.6V TOARKRSA—T

Vout (3.3V offset)
200mV/di

5V/div

LX2
5V/div

Output Current
1A/div

|

| Vout'(3.3V offset) ! ]

LX1
5V/div

2

| il

e
5V/div

 Time S‘cale:‘lo‘Ous‘/di‘v B

V|N =43V, VOUT =33V

lout = 20us A/L—L—RT
100mA 75 1A

X 8-18. AHEE 4.3V TORMEE

Output Current _
. 1A/div A/—“‘“\M
s Time Scale: 5ms/div ]

ViN = 4.3V, VOUT =33V IOUT =100mA ~ 1A sweep

K 8-19. AHWEE 4.3V TORAHGRAA—T

22 BRHIHT 37— PNy (ZE RSB B DY) K E
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VIN VIN I
1V/div W/div e }
Vout (3.3V offset) | i Vout (3.3V offset)
SOmV/dlv | \ 50mV/div
i Y 1 ]
] y ‘?i““ y . e
- Inductor Current w
500mA/div Inductor Current
500mA/div
a ... .  TimeScale:500us/div. | | Time Scale: 10ms/diy ‘
vIN 2.7V ~ 4.3V (A —L— lour = 1A VN =27V ~ 4.3V AAf—F lour = 1A
k 20ps). Voyr = 3.3V Vour = 3.3V
8-20. 1A DAFTERBD S 1 »BELE ] 8-21. 1A DAFERICEITESFA R4 —F
et — ] [ o ST LAV VL % LA PR L L VB SR
Vout Wy, | i Vout
2v/div ol 2v/div
LX1 i i L
I i g LX1
bl ! ]  2v/div
T N R
o T
ﬂ
i ‘
i T—
Inductor Current f 1 - Inductor Current
1A/diy,, ™, ; 1A/div
& Time Scale: 10us/diy Moo ... . ..  TimeScale:SOps/div. . . .. . . . ...
VIN =36V, VOUT =33V IOUT =1A. FPWM VIN =36V, VOUT =33V IOUT =1A. FPWM
8-22. W HAEHRIRE (BAR) 8-23. (W HIEHREE (HR)
£ 8-5. Vout = 3.3V D7 U s —2 a Ut diiR AR Sy
Y77V A e @ HaES A—Fr— (1)
U1 EE VL 1.5A BT - FEav /N —X TPS631012 %713 TPS631013 TXYARA LA VAT
L1 1.0pH, 2.5mm x 2.0mm, 4.3A, 42mQ DFE252012P-1R0M = P2 MuRata
C1 22uF, 0603, E73v7 a7, £20%, 6.3V GRM187R61A226ME15 Murata (A7 H 54/EFT)
C2 47uF, 0805, ¥F73v7 a7, £20%, 6.3V GRM219R60J476ME44 Murata (#F FH 844E7T)

(1)  TErvar 91.11EBRLTIES,
Q) ZOMOHAEEICONTIE, HFUEZBIRL TS,

BRICET 5H#REIR
TPS631012 3310 TPS631013 (Zid, AAEFISH L TR B ITHY A, AJTEROHIETRIL, Hia
JE, /B, HABRIOSC CERTOMERHYET,
84LA47D b
841 L1470 PDH1L 51>

PCB L AT UL, 7/ A AD B ERE&AERF 5120 O BE R AT v 7 T,
¢ AN TR IC IS TESEIE ST TRELET, N—ATEK T DR ESHIET, ANBLOH )=
FUA ORI L, AT 57T BMHEHE B A5 75 AR RN R BT N TE T,

i
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o FBIZEHGEN QWA EVR L —RTE B —RATT, ZHDR-—R T, LX1 BLULX2 /—R2bEEL Tl &
LET,

84.2 L1417 FAI
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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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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
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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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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
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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

DIE SIZE BALL GRID ARRAY
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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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