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+ FAST_RAMP_EN =0 06, @77 E—RiZT1—7anEd, HOH70 708z, X 7-1 DX v a
T4 Vo ELTORLET

EH T T B RN TODEE ., 2 T o OFEBENT T I tyravp) EL TEIRSNZ A B IO KU VE
WORINSIVTWDEGE T A RIA L H 72O — 7 B 2 H L CTHNERZHIRL ., AIe7e RO EaE DY 7 hAK —
NeffESZizLET, %@?& Hjjjﬂ? Ix. )771//xfﬁi7/7ct%@<ﬁ;+bia“(l7 1 O A Z5R), A4
—N— o — N eallET A7 02, D EREEIEISESKEBIRI T TNEIET VT 47 &0 BIET T otoﬁa
SN REE LT @x»%ﬁ THEWET, 2, BEDE TIABEET T (X 7-1 ONHE B 25 ),
W7 TEMENDDERIT, VT+<UVp>xv//aﬂ/H W BEEH 1 EBIED 90%) IZ&-> ThtisihvEd, fiiFE B 0)
%, MBI AF BRI+ ic e bSVET, BRI, HAfREEEE—NCLo TRV E T, A¥
—~Tv 7 H#@ EIRHIRICIE 2 DD FiENHY, L A% CONTROL2 @ CL_RAMP_MIN B hCHIISVET,

+ CL_RAMP_MIN =0 O34 EEIRFOUETE FE IR (B 7-1 ONLFE A) 1% 500mA T
+ CL_RAMP_MIN =1 O34 EEIRFOFEAEFFRHIFR (X 7-1 OALFH A) 1% 1000mA CT9°

ERT T BRI TNBIGE . B EIINEHEEELE T 7O — L —MIX-> CRBIHE S E
4, HWBET 7T E A EF T 5720, LU AX CONTROL2 (21 3 ko> TD_RAMP 23H0 £,

B IR | BRI Il PR (ILgim_ss)) N TD_RAMP (2L THIISNDELE T I T DI B EREIVBIRWIGE . &
M=ol \_i%jﬂ][.f( BT D ZEITHERB L TIEEN,

7.3.3 7/N1X 4 FK—Z/l (EN)
EN B NI T ANAREARX—T VT 2—T VL ET,

« EN BV High D& T ARAATA TRV ET,
« ENEV Low 127258, T A RTINS ET,
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L' P24 CONTROL1T ® CONVERTER_EN B i, 2 =IO F—T VT 42 —7 b i S E T,

« TPS631012A D34, CONVERTER_EN =0 OF 74 /L k BT,
« TPS631013A D34, CONVERTER_EN =1 OF 74/Lk BT,

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 B anyy7 Low IZH#i T DL, _TCTD 2C L IUREINI)—0 T o7&, T 74/VMEIL) By & A Z LI
B LE7, CONVERTER_EN % 0 IZFEL Th, I°C LV AXITHBIIHV EH A

7.3.4 L BHEFIE

TPS631012A H LU TPS631013A X, 25mV X7 7T 1.0V ~ 5.5V O JJEEA AL £7°, Register VOUT
L HOEEOBREITHEMALET,

+ 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 0 8 B METT,

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

+ EN_FAST_DVS =1 0,&, VOUT DFEHEZ/L—L —RMNE 7.2V/ms T,
« EN_FAST_DVS =0 ®&X, VOUT DAL—L —MNIHEAE 0.4V/ms T

7.3.5 £— FZ#R (PFM/PWM)

TPS631012A & TPS631013A (21X, PFM & FPWM @ 2 DDOE—RFRRHVET, PEM E—RBIEH | 73R 1L, B
TR E T O E# PRI D To > TR m OB HRZHERF§ 572D DT — 32%7“ =& TWET, PFM =K Tl

T AT BB R —=ZOEEZ CCM Db/ VAT OV E 2 E£3 . FPWM £—RTiX, /18 @om
BRI TN TOEESRMET PWM 26 HL T, AV 7 v 2 NRICEI A 5

PFM/FPWM E—R D& L, L 2% CONTROL2 O FPWM t'y MZL-> THIEEIVET,
« FPWM =0b0 O&&, 7 /3A A% PFM E— R CTEfEL £
« FPWM =0b1 DLE, 7/3A AL FPWM E—RTEIEL 7

7.3.6 HHOKE
TPS631012A &£ TPS631013A 1%, EN B3 ay v Low D4, T CONVERTER EN EYR2 0 (% ESN T
WA ANS, TIT47 IAE T B CH N2 FERILBELET, ZOKEETIX, VOUT NN HELEIEEH T

FURICE RSN, N7 a—T 4 ZNR D ERR IR BB T 52 }:%:llﬁmwié“ Hjjﬂﬁz* HHEIC KD . EBIR
@z“‘/ | Z T DY =l AN AL —RITIRVET, ZOT NAREE 1L ELRE DG THEHATAEAT. HIEK

REICEREL LIS, HAKERIKICKY, ~ Vv F T L7918 T RO — T DB ﬁ/ﬁkéﬂét&bf
—a—o

H D EE X, EN_DISCH_VOUT &V 4 HITD 2 DOE Yy MIX->THlESET, HOREIXT +8—7 v, 7213 3
SDEIRDHI T L NTRIETEET, 12C RIEDFEANTHOWVTIL, L' 2% CONTROL2 » EN_DISCH_VOUT E'vk
EBIRLUTEEN,
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7.3.7 FE R E

FPWM E—RTlit, ZOFT A AL EFREME (VOUT B2 VIN BV ~DEFROTEN) 2R —FE3, WENE S
TA4A—RNRN 7 EENEREEEIVL B WIS, 2 NX—HDL X o2l — a2k BRA AT T o HRAIVARE
I, WIEREMEIL VN BE E721T Vour BED LML TWETD , T X TOTF A ZEEE— R THE, BT,
AR EEfHTEET,

7.3.8 tREMEE
UTFDO®Zay Tk, FAAADRERREIC OV T L E,
7.3.8.1 AJREEFRE

TPS631012A & TPS631013A (X A fid & E R #EREER 2 TRV, HAmDB AT AV CATRNE R
YIURRWE (B, IR DX A4 —R) Th, 7/\4’z~®£a1ﬁ%lﬁhﬂibiﬁ“

fiﬁ?ﬁu PWM & —RB A2 >TWDIGE ‘//&ééb.hﬁ%lwﬁ CETHETITERD AT ARDZERHVET, VIN

WCANEEAL » T2V R Vryyp) (T DL, PREEEEIZEV T PWM E—R23MEL 2720 | VIN 2°5 VOUT ~
GDEE(;IL@{;MWDZM)#FTéﬂiT ATVBENSANT)EEREREZL TE>72 1%, @il PWM =R HOHEITRY
\iﬁ—o

7.3.8.2 B EREFRE

TR, AN, 7/\47@{@\1‘?%@@@“5&%_ BFRERENDHVEST, VOUT B T AEFEAL Yy aL R
Vs ovp) [T DL REMRBIZIV AL N —Z DT —BENF TR0 Ay F 7 ) —RIR@A B —2 VAT &
—g—o

7.3.8.3 5@#&{R* & / Hiccup

ZDOT AT, RIS T A8 — 7 B HIRMERE A 2 TV ET, (X 7-2 12, FASIRE DR [ AT A<M
BIFET A ZAOREEEEZRLET,

|

|

|

|

|

|

|

|

|

|

| |
LPEAK)— - — —
|
|
|

|
|
|
B 7-2. iR RERFOT /N RADOKRRNIZEE
L'’ 2% CONTROL1 @ EN_SCP b 1 [Z3%GE L CHEMIRERREL AT 5L, Hicoup # A~ —MEE, A1

FA VR EEYE 9 U ?E'JBEL ZO%IEYE 22 VW OA TR ZRR T, T AA AR BEE L ET, FREIRIED iR
HEhDE, TAA AT ABINCIEE OBEE—RICADET,

73849 —<)I vy IOV

TNAADBN L DG % 1T 57280 . XA DREDNEREINET, RS2 E S EEEOREAL v a2/LR 160°
C %ﬁzé’)k FNRARTENMEZRE LT, IBEMERED Y — <)L Ty T EXTYT R 25°C # TEIAE,
— AL OEEICRVET,

7.4 TINA ADHEEEE— R

ZDOTINARNT, A7 EF D 2 DOBREET—RNHVFET, VIN B OEED UVLO ALy alRInEL, EN BV
ZEWheYy 7 LAULsHIENS S, T3 AE ON B—RIZBITLET, VIN BV OFEILEN UVLO ALy a/LRE T
[E]573, EN EAZ RO Y7 LAULREIINEND L T /31 A% OFF =—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
2=t =2 T e B RR) PSR LT 2 AT A F =T 2 AATE NRL, TNT ISR R OT — 4 T
A2 (SDA) &rmy 7 542 (SCL) THERENET, N"ABTARADLEIL, SDA F1L SCL T4 D J7 73 High iZ
TINENET, PC WG T A AT _C, A—7 2 RLA 1/0 B, SDA, SCL /LT I12C A LEd, 8
i~ Arnarhm—J%03 7 VUG STy ThD IR DS AZHIE L £, Sl E X, SCLIEFET A
AR TRV RAZ AR T HEE > TWET, av b —J1%, 7 —FiRiE O E LA R T REDOFMEL AR L ET,

Z—=0 N TAAAT, arba—7 FAALZOHE T TR EOTF —2%%EL . £ELET,

DT RAAIE =R ELTEIEL, 12C NAIHETER SN TWVDRDT —HfnkT—RE R —FL T ET,

s ARHUH—K E—K (100kbps)

s E#E—F (400kbps)

s @EIHE—R 772 (1Mbps)

ZDAE—=T 2 AAZED, BIRY V2 — 2 a  AKRER DY, 77V — 2 a ORI O BELEIZISE U T IEEAE O
RAFLMEIL T 07 T LT D2 ENAIREICRDET, BIREIED Vit por) & LEISTWSERD, LY AZONFITED
FEMEFISNET,

BT —REEHE—ROT —FHRik 7 0 bW ES 7K FIL THAHTD | KETIE FIS E—REMONET, 2O EIX
7Y ROT RV AR EICHHIGL TOVET, 10 EV O T RU AR ERB IO H L7 R A3 S L ChEE A, T8
AAZAD 7 'y hT R AL 2Ah(00101010b) TT,

TRAAD 1PC FERENIELLY By RSN TWAZ LA R T 572, SDA BEW SCL 7' AT v 7 EIE OB A
%, 12C avbr—F73 12 C A L CIEIEGFABIAT 22 L BEID L ET,

7.5.2 Standard-Mode, Fast-Mode, Fast-Mode Plus ® 27’0 /b

av b —J%, A — bR EAERTHIETT —HEREE ML ET, X 7-4 TRIFILTNDEIIZ, SCL 31 DK
T SDA TANINAPEE—~DBBENTEAETDHE AZ— R RV ET, TXTD 12C BT SAA [T, AX—R5&

PRAFRRL £,

T T
| | |
| | | [l
DATA o\ ! / \ [ A
| | | |
| + 45 t !
| | | |
| | | |
| | | |

T \ 5\ / T
| | | |
| | | |
CLK : s j : P j

START STOP
Condition Condition
g 7-4. PRSI & RS M
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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 FH D SCL ANV DONNAHABEIRIZIT-22>T SDA T4 20— H2E T, 77 /0w (K 7-6 25 8) 2Lk L
FT, COMRERHET5E, 2 —J13X =V eDBIEV I PSS N LB L ET,

. &

« TN/

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,
S5 SCL A7 NVEARLET, ELLDOEAL ., BEMNOEE ST =X L TR T 7 /)y Pk KT W
BERHVET, HERISEE T, 2 =T F 23— D ELOERZEE THHINIL->T, arba—FF 34—
ForDELLENZE o TERESNET, 8 B DT —XE 1 BV DT 7 /)P bR ESND 9 B DO F RN 2T —X#
=l A WBIRTE T T T,

T —HERIROFE T BB T B2, A ba—F1% SCL AL D NNADIRFET SDA FA L Zu—nb A5 & EiF5
ZETAMN TR EARLET (X 7-4 Z2H), SCL BNEL~LDLEEIZ SDA T4V DMEL LS E L~ VIZER
THE SARIREN., FEESNT-Z—F VR DBEV L 7DMEIELE T, T_TD 12 C AT SARN, Ay 7 5k
TR T AMENHOET, B IS AZE T DL T RTDOT AL RIANADRENT-Z 583 L. e+ 5T7 R
A BRI SRS L £,

ZOBITaNIREN TRV VAR TR AL T — X & Al AIELT-5A120E, 00h g HSnE T,

[ XX X /

|

|

|

|

|

|

|

|

| Not Acknowledge
: $ A
|

|

|

|

: Acknowledge
|

|

|

|

|

|

|

|

—————

|
Data Output by |
Transmitter :

Data Output
by Receiver

{
)

{
)

(
J
SCL from
Controller w M\_
I
1S T
L———2

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 | |

| |

Lo Lo

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
B77. 2 7aka)
7.5.31°C EF>—o >R

1 EOFEFHTIE, ROLDPHETT,

BRAA ST

H#hie 12C Z#—4 vk TRL A
LIAR TR A

T =% AR

BRANDZAGEMEGR T D7D, THAAATE—Dray7 7L AD High #fHH 12 SDA 714 % Low (ZLET, 7
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

B 7-9. 5R%, B BERIIRE—RICEFEIT—IEEXT+—7y bD [HHERY I
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sLRY Iy S

8.1 VLRI DEMA

811 LRy 2w

K81 LRI YT

FRLZ [T LURE4, Ay
0x02 CONTROLA1 HE 1 LRz FoR
0x03 VOUT VOUT Lo &# TR
0x05 CONTROL2 HE 2 LRz FoR
8.1.2 L'2>X% CONTROL1 (LZRX% 7 FLX : 0x02, TZ=/bF : 0x09)
LIRS = ITRD
x 8-2. X4 CONTROL1 DER
\ 6 \ 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

M RIW = 38 L/ESAAR, R = A LEHH
SCP: k{5 #

% 8-3. X4 CONTROL1 D7 1 =)L RD&EA

Evh TA4—IVR FAT UEevh |3

74 NIL[3:0] R 0b0000 .
EBZALBED, ZNHOE YO T — XIS ET, FiAHUEETIX 0 RS E
j—

3 EN_FAST_DVS R/W 0b1 DVS #EHE—RNIZHRELET
0: 2. 1: A —T L

2 EN_SCP R/W 0b0 R Y DA i T S N )
0: 2k, 1: A x—7 )V

1 NIL R 0b0 el L

0 CONVERTER_EN |R/W 0b1 TN—H—H N5 (EN B & AND e
0:DISABLE(TPS631012XA). 1:ENABLE(TPS631013A)

8.1.3 LPXZVOUT (LR 7 RFLX :0x03, =Z4/b : 0x5C)
LAY =y RS

x£84. LRI VOUT 74— v b

| 6 | 5 | 4 3 | 2 1 0
VOUT[7:0]
R/W
JLBI:RIW = G | HEIA T
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%85 LRY VOUT D7 1 —I)L RDEHEA

Evh

TA4—IVE

AT

Dhcod S

7:0

VOUTI[7:0]

R/W

0x5C INbOEyME HABEERELET

0xB5<=VOUT[7:0]<= OXFF m&x. H /7Bl 5.5V

0x00<=VOUTI[7:0]<=0xB4; D4, HA7EE = 1.000 + (VOUT[7:0] x 0.025) V

8.1.4 L'>X% CONTROL2 (L X% 7 FLX : 0x05. =74/ I : 0x75)

LIRS =y ITRD

% 8-6. X4 CONTROL2 DR

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

MBI RIW =

LAY | FHEIAIR

K 8-7. X4 CONTROL2 D7 1 —J)V RDEHEA

Evh

TA4—IVK

ZAF

Ukeyh  |RREA

7

FPWM

R/wW

0b0 R PWM B
0: #E5hk, 1: A/ Rr—T v

FAST_RAMP_EN

R/wW

0b1 FAAL, VOUT o7 kb mE cilgEiL £,
0: 50k, 1: /% —T )b

5:4

EN_DISCH_VOUT[
1:0]

R/wW

0b11 BUBO Vout JZFEDA R —7 )L
00: #E2h{t.

01:{%3E (34mA)

10: H (67mA)

11: &3E (100mA)

CL_RAMP_MIN

R/W

0b0 VT IAS—N Zo TR O/ NETHIRE ERLET
0:Low (500mA)

1:High (2x Low)

2:0

TD_RAMP[2:0]

R/wW

0b101 Vo Y7k ZB—k S F DT TR A 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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97 TV T —a  ERE

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,

9.1 77U — 3 gl

TPS631012A. TPSB31013A (3. IR [E# I B OMIET — AR 2 SA—a T, ZDF A2, HEELDE
E, EIEWATJERENOLF 2L — RN ) EEEZLEL T 57 7V — a1l L TV ET,

9.2 RKXNET SV — 3y
i

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

OT VIN vouT T
C| Co
224F 47uF

O——— SCL
O——— SDA
O————EN

GND

<

9-1.3.3Vour PRE|EWAZ T TV r— 3>

9.2.1 - E+
REF TG A—HE F 91 ITIRLET,
RO BREINSA—%

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

9.2.2 F#fix kst FIE

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,

9.221 4 ¥4 4 DiER
AL FTEDERIL, LT DLW DNDRT A= BINET,

o ALEIEDY YT IVEG
o WAEREVYT L
o NU—v—7 B—RNIIERS
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AL Z 72 ZOWTE, £ 9-2 25 L TTZE0,

BEWVENRESDITIE, EIEE A R/ NRICH A 272010 BRI ORNA X TP ELT T, FRZAA T 7 JE
BREWGE, a7 NI RICKRE R EEBE 52 9, /NUTF VT A F 085 FHTLE, BIAZIXOaTEK
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,

Duty Cycle Boost D= OVL_IN
ouT (1)
lbeak = lout N Vin x D
nx((1-D) 2xfxL 2
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,

EBROBIERM AL TR A & 7 2B a it R o8 MBI AL Z7 2 EFET O R/IMEAREVES, fafiE
Wiy, N2 2L CRHELTZAELDS 20% REWALF 7228 IRT D La R ET, WREMRA Z 75 aH 9-212
%Liﬁ‘o

R9-2LHWRAYVH—F

AFIBOM H] | RIS [A] o] WA A== 1) L xW o mm)
1 4.3 42 DFE252012P-1R0M = P2 MuRata 25x20x%x1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec 20%x1.6x1.0
1 2.2 75 MAKK2016T1ROM (@) Taiyo Yuden 20x16x1.0
1 2.0 144 DFE18SAN1ROMEOQ @) Murata 1.6x0.8x0.8

(1) T&Zyar 1011128 BL TSN,
(2) ZOALFIZT, KR ERFIAZ R —RLTOERA,

9.2.22 iAhaArF Y nEER

H a7 912, IC @ VOUT S f-& PGND i - D CEAE T I<ICELE LI/ ML OET7Iv 7 a7 oL
F9, AWM s T U OHESE G EHIEIL 47uF T, B0 H T IC OELICEE TERWKRAFRIL T U4
FEHTRNERHLG AL, RE & T U EWSNNEBEORTIyIar T o EERL, NEEOa T U
IC ™ VOUT %ii1-& PGND i O CELETILICRLEL £ 77,

FHREIL. 7 ar 6.3 OHEREICHE > TIETAZENEETT, &I, DC AT ADHEAEE /5L, H%)
Xy VB APNELTET, BTy S ADOBIRIT, B AXLBEEEDOR — R4 7 THY, Fv/ 2
AMKEVEEBIEIEE DA —N— | T H = a— bR L, i8IS A RN RS0 ET, TRERH 1oy 7 o
ZF# 9-3 |TRLET,
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KO3 WRAVTFUOY—E
:V?[;:/F?@E EREE [V] ESR [mQ] bl A—F— ) PAX (A—PV)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

1) T&Zvar 1011125 BLTLESND,
9.2.23 AAhaArTF U YnEEiR

LR 2L — DT GG E R L IR RS RO EMI S 2 U9 51213, 22uF O AT 7o a it L £,
IC ® VIN E'& PGND B I TELIZF TS0 T X5R F/oidk XTR &Iy 7 av 7o aflE 752 L4 #EE L £
T ZORBITHIRZZUICHROT ZENTEES, ADEFRDZ A= HA T U LN TOD5E, 87307 A
AR 2 T NIIMA TNV FBOBINPSBEIIRDTENDVET, 4ATUF OEMf=a T o EZs 20 207
YD 7R BRI T,

R4 WRIVFUOY—F

“"Tﬁ”ﬁ EHRHE [V] ESR [mQ)] B A—g— ) | PAR (A=)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106 MEG9 Murata 0603 (1608)

(1) TZvar 1011 BRL TSN,

9.2.24 HHEEDHRTE
HAEFIT 12C TRESNETHAIBEOFEHZREICHOWTIL, THAEEHIE OB 5E2 BB TSN,
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9.23 77— 3 2 HIER

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
9-2. R L LHEBFAR L DEBR (FPWM) M 9-3. AL F¥Fal—ar (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 9-4. hE L ANEBRE L DR (PFM) Bl 9-5. AL ¥Fal— 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 9-7. R4 wF UK. 1A AR TOREEHE
9-6. —IRH/ZHNERIEENANERE
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Vout(3.3V offset) Vout(3.3V offset)
20mV/div 20mV/div
T T
- ZV/diV 2V/dIV
A7 A R R S AR AR B e 1
- 2v/di 5 2V/di
iv \ / ‘ / \ ’ /div
\ | Inductor Current
: J \'/ 500mA/div
@ Inductor C&rrent Ml
P SR ‘ L Time Scale: 200ns/div S '3 ‘ Time‘ScaIefZOOns/div
VN = 34V, VOUT =33V IOUT = 1A, FPWM VIN =3.6V. VOUT = 33gV IOUT =1A. PFM

M 9-8. A vy F VK. 1A AR TORBEESE

- . |

Vout (3.3V offset)
20mV/div

Al s N | fg

LX1
2V/div

WW"' W\”‘

Inductor Current
- 500mA/div

_ Time Scale: 200ns/div,

V|N =43V, VOUT =33V IOUT =1A. PFM

9-10. RA wF ik, 1A BRTOBRESE

B9-9. A vy F Uik, 1A AR TORESHE

Vout (3.3V offset)
20mV/div

@ IX1

- 2v/div
‘,

LX2
2V/div

. Inductor Curren
500mA/div j

|

Time Scale:

V|N =36V, VOUT =33V

5ms/div

IOUT =1mA, PFM

EN J
2V/div

Vout
e /div

LX2
2V/div

- Inductor Current
500mA/div

|

B 9-12.EN ICLB R4 — 7 v 7 (TPS631013A THl

1
. Time Scale: 5ms/div

VIN =33V, VOUT =33V Rload =4Q, PFM

)

9-11. AR 1mA ICBIFBRRA v TF U VikE

2V/div

i Vout
2V/div

£

LX2
2V/div
_ Inductor Current
- 500mA/div !
o e
| Time Scale: 500us/div

V|N =33V, VOUT =33V

WAL, PFM

B 9-13.EN IC&B> vy oD Y

22

BHEHZBTT 57— o2 (DB R BRI &) 255
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Vout (3.3V offset)

200mV/div .
2 i n WY A
1 fl
|/
LX1
5V/div ]

T

- Vout/(3.3Voffset) |
SR A S wm

LX1
5V/div

- Output Current
1A/div

» LX2
L sv/div

_Time Scale: 100us/div._ | .
lout = 20us AL—L—kT
100mA 75 1A

VIN =27V, VOUT =33V

X 9-14. AHEBE 2.7V TOAEHEE

Output Current - —
L lA/diVM
r ... TimeScale:5ms/div. R ]

V|N =27V, VOUT =33V lOUT =100mA ~ 1A sweep

9-15. AHERE 2.7V COARRSA—7

~ Vout (3.3V offset)
200mV/div

LX1
5V/div

T2
5V/div

- Output Current
1A/div

- Vout (3.3V offset) I ]
iy ™ el A

LX1
5V/div

| WL

amamnn-me
5V/div

_Time Scale: 100ps/div N
ViIN=3.6V.Vour=33V lout = 20us AL —L—KT
100mA 75 1A

9-16. AHEE 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 9-17. AHEE 3.6V TORARKRSA—T

Vout (3.3V offset)
200mV/div

AV

Vout '(3.3V offset)

m,_,‘kuw%%b « T S _..MM

Output Current
1A/div

LX1 LX1
5V/div 5V/div 1
X2 » X2 ‘
5V/div r 5V/div

Time Scale: 100us/div

Vin=4.3V,Vour=3.3V lout = 20us A/L—L—RT
100mA 7°5 1A

X 9-18. AHEE 4.3V TORTEE

Output Current _
. 1A/div ‘/\“
E L Time Scale: Sms/dlv o ee o b 1

VN = 4. 3V, VOUT 3.3V IOUT =100mA ~ 1A sweep

K 9-19. AHEE 4.3V TOARFGRAA—T
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VIN
1V/div

i

Vout (3.3V offset) g;

0mV/div I \
b, f

Vout (3.3V offset)
50mV/div

il v
AT i ¥ p + \’
F f ity # T

- Inductor Current
500mA/div

_Time Scale: 500ps/div

[ N L

V|N =27V ~ 4.3V (X/I/‘—‘I/‘—‘ IOUT =1A

k 20ps). Vour = 3.3V

&
1

A
2

500mA/div

Inductor Current ”

. Time Scale: 10ms/diy

Vin= 2.7V ~ 4.3V 21—
VOUT =3.3V

lour = 1A

K 9-20. 1A DAFRERBIOS A ViBEILE

Vout Vout
2V/div 2V/div
LX1 s
I LX1
it 2V/div %

X 9-21. 1A DERERICHITZRSA R4 —F

Inductor Current f{
1A/diy,, o,

_ Time Scale; 10ps/div

AN

Inductor Current
1A/div

. .

_ . TimeScale; 50us/div . |

V|N =36V, VOUT =33V

IOUT = 1A, FPWM

VIN =36V, VOUT =33V

IOUT =1A. FPWM

9-22. W hiEiRiRE (FINR)

9-23. i HhEHREE (ER)

£9-5.Vour=3.3VDT7 TV —2 3 VisttiRAR S

V77V R B @ B A=)

u1 VB 1.6A BRIE - FEaL N—X TPS631012A %7213 TPS631013A TXYARA LA VAT
L1 1.0pH, 2.5mm x 2.0mm, 4.3A, 42mQ DFE252012P-1R0M = P2 MuRata
C1 22uF, 0603, E73v7 27, £20%. 6.3V GRM187R61A226ME15 Murata
Cc2 47uF, 0805, E73v7 a7 v £20%. 6.3V GRM219R60J476ME44 Murata

(1) T&7var 1012 BRLTESY,

(2) ZOMOHHEECOWTIE, EHEEZRL TSN,
=N

9.3 BRICRT H#HREIR

N

TPS631012A LT TPS631013A (Zid, AFEIRITG U TREBIZ2 (130 F8 A, ATIEIRO M BRI, #iG
HE, MAEIE, HAEIIIE CERT SUERBIET,
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9.4 LA47V k
941 LA 7O rDHL F51>

PCB LAT TN, 7/ A ADBHEREAMERS T 212 O EE AT v 7 TF,

© AHAEVF U IC IS TEHETEST TRIBLET, N— AT DU ERBYET, ANBLOHI=
T~ OBLRIEZ AU, AR T DT, BRI T EA L7 7 2 AZBMADZENTEET,

¢ BTSN T DTS A Mo AR B — AT, TRBO R —A, LX1 BE X2 /— R oL ChfE

l./jzj—o
9.4.2 L1470 A
VIN
00000000
00000000
GND

GND
00000000
00000000

VOUT

00000000
00000000

GND

9-24. LA TV I
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10 TNARABELUVRF AL bDOYR—

101 /XA R YR—F

1011 Y= F - /N—F 1 BBICHT S REFE

PR e =T B F T —E R T2 T A AR LAY O HRIIE, B EIIT P ARV LA

YO P —ERE RSN DG B TR =R =T B F 7 T —E ADE AP RE D IERE.
— RN =T R EIY —ERORBOEXAZER T DO TIEIHVER A,

10.2 RFa AV FPOEFBEMZZITMDAiE

R 2 A D EH IOV TOBENZZ T IAITIE . www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, @] 27
Uo7 L TEERTHE, BREINT- TR COMBIERICET I AV AN BRZITAZENTEET, BEOFEMIZ
DNTE, WETENTRF 2 A MIEEN TWDSLFTBREE B30,

103 YR—p-UY—2X

FEA A AL AL AN E2E™ PR —h e T4 —TF AiF. T =T BRI A DRI LR T AL e A%
— ISR DEESDLZEN TEDIGFT T, BEFORIZAZRBELIZD, ME OERAZ LV T52L 7T, Gt T
TR XA RGN TEET,

Vo 7ENTWBIrTUoVE, K HFRE IV BUROFFE BRI NIHL 0TI, ZRHIETF TR A AV LAY DA

BEARERS T AL D TIEAL BT UL TH VR A AV NV ALY O IR E KM LT DTSN EE A, TR AR AR
ALY DER GRS IR TLIESN,

10.4 E5iE

TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
TRTOEEL, TNENOFTAHEICRBLET,

10.5 BESNEICHT S IEEE
ZDIC 1L, ESD IZL»> THEHE T D Al REMEN B T, THF VR AL AV NV A VI, IC BV BICIE I e E B A O L
A EHERLET, ELOROBROBEOR B FIECIEDRV A, 7 A 2B T 5B Zh b T,
Aral\ ESD (CEBHMHRIL, DT DRIEREIE F DT/ A AD SR/ ETLIGI DI T, K72 IC DS, /ST A—FHpF
AT BT TARSNTOB N DLINND TTHEME DB 720, BT A LT <o TVET,

10.6 FIRE
FHH R AL AL A T EE ZOMHFEEICIT, HFEERIKFEO —H R L OERVBTLHINTWVET,
1 ETIERE
BRF S RKEBEORFIILGTERL COET, TOUGTEIEIZAFERICHEC T ET,
B A+ AT b
October 2025 * HIRVY — A
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PACKAGE OUTLINE

YBG0008-C03

DSBGA - 0.54 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—777277
CORNER -

!

0.54 MAX

SYMM

D: Max = 1.836 mm, Min = 1.776 mm

E: Max = 0.938 mm, Min = 0.878 mm

0.27 _A
8XP 23 1

|
|
[#[o015@[c[A[8] SYMM

NOTES:
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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
DSBGA - 0.54 mm max height

DIE SIZE BALL GRID ARRAY

8X (9 0.23)

(0.4) TYP

0.05 MAX
(®0.23)
K" EXPOSED

SOLDER MAS
OPENING METAL

NON-SOLDER MASK
DEFINED
(PREFERRED)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SOLDER MASK DETAILS

" (0.4) TYP *‘

¥

SCALE: 50X

0.05 MIN METAL UNDER
.- —\\/SOLDER MASK

EXPOSED T

(0.23)
SOLDER MASK
METAL OPENING
SOLDER MASK
DEFINED

NOT TO SCALE
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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
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
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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 ©)
@ ©)
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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