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TPS631012 #1 TPS631013 HA MW F A ahbLH , B A%k %7 /745 CONTROL2 1) FAST_RAMP_EN {7
8-1 xR B0 (AR f gl , s s ) .

* 4 FAST_RAMP_EN =1 i , PRIEBREA K B . H bR AT A&l 8-1 difsi4k Vo Fivs

* 4 FAST_RAMP_EN =0 i , PRIERIEB G . SRR AT &l 8-1 dif 4k Vo Bz

JE FIPROE RS, I R B AN T P R TR tqrampy I AT R RIS, T 6 10 42 o] el R e
P JAE DA B 1R 9 FELAE A DR T R DU B a3 B SRS, B U b TR R T R U R AR (TS B 8-1 i
A M) o TR R, S8 T E bR R G RIKE 52 RS Bl E R R AT A5 1 B v H R R 4 R
far, R AR (S 8-1 i B AR ) o MHLIREHALIRAS S AE A Ve uvey BUERAS TN | i8]
R O H AR HUE IR 90% . 7E B AHZ G |, it oo HRE AR G b i 1 2R bR AR H bR i R o P IR IR R B T Hh 47 2k
ALEATRE. A S HA A 1 F R BR G PR AN E T, I i 27 /7% CONTROL2 1) CL_RAMP_MIN f7#z 4.

* 2% CL_RAMP_MIN =0 i, =531 s A s bR (1 8-1 i) A AH ) 2 500mA

© X CL_RAMP_MIN =1 i, J3 3l 18 () s 5L e i BR 1 (&1 8-1 7R ) A #H ) 2 1000mA

AP RIS | A R 58 A B A R PR R R B R s ] . AR 74 CONTROL2 Hiff) TD_RAMP f =
AN T8 Ui H E R RN (]

VR, RS IR (ILim_ss)) KT ERBE ISR (B TD_RAMP £251 ) Frf (Ui , Biite Hah
T AR B R AR

8.3.3 F{ERE (EN)

EN 51T )5 FHAIAE F a8

© Y EN SIBIAEHUOTI  BRRR
o Y EN SRR AR A

ZF 172 CONTROL1 H1ff) CONVERTER _EN A7t 0] F - J5 FH RN 2% T 44 He s it 4

« XIT TPS631012 , CONVERTER_EN [HEkiAfr = 0.
« XfT TPS631013 , CONVERTER_EN HIERIAAL = 1.
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& 8-1. MR HAMER
5hE8 EN BN A #8 EN (CONVERTER_EN) BRES HHPRES

0 X LT ORWOIRES Tkt
1 0 SRR CLBOE Tkt
1 1 B WE vt e H

TEER L 2 EN SIER B2 TP, BTf 12C W A a MR s BRI AN BRAME . K CONVERTER_EN
WEN 0 X 12C F A7 3 S

8.3.4 IE i) & dr i 451
TPS631012 Al TPS631013 A LA 1.0V £ 5.5V M4 L |, kA 256mV. 7 VOUT TR Bkt &
JE

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

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

2 VOUT W EEAFI B2 [FE |, 774745 CONTROL1 * EN_FAST_DVS [¥3h#4s H 48 iz il 6 4% 5] VOUT #
AR

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

* Y EN_FAST_DVS =0 i , #t/Y VOUT 4% )y 0.4V/ms

8.3.5 ik ¥ (PFM/FPWM)

TPS631012 1 TPS631013 HA PFM A1 FPWM MF#i . 75 PFM TAEBIU | a8 BRA B B, nrfes
A TAE S H IRV B N R RE . 75 PFM B0, 2842 B 3 #E ¥ 83 2 AT B0 CCM T8 BUM Ik A5 % 1
#il. £ FPWM 80T | Jeibfr i Bl | S35 Tl 1247240 R PWM |, DLSZEILE /N R dn H 800k
PFM/FPWM #: Rk B Zi/E#s CONTROL2 H ) FPWM frfzh] -

* Y FPWM = 0b0 i} , #54KH PFM LAER

* Y4 FPWM =0b1 i}, 2844 KH FPWM L{ER

8.3.6 HH B

TPS631012 1 TPS631013 #ALA I FHi R , UMELE EN 512 K s F 5 CONVERTER_EN {1 &N 0
A5 i H DR SO o A BD TN ThRE , VOUT JERE Py 5B s B4, TPy 1k “ 827 st AAH 2R &
HBCHR T g AT L F R E I R ARSI . G0 SR PR YR B R S N R R R R S 1T R R Th AR
Sy H TEOHE, LB 2 7 22 B ST P B v R B g 2 R) B TR R AR

s 44 9 EN_DISCH_VOUT /N db AT F s o B H ek o] DAZE F sl i% B o8 = AN AR R IR . 5 9 TEZH
) 12C & & , iS5 M %17 % CONTROL2 H1f) EN_DISCH_VOUT f7.

8.3.7 XM HERIBIT

AR SR FPWM B R 0 1] -UALEAT (HLALAN VOUT SRV VIN IR ) o G R Py 3 h s it L o v 1
HEAERLT | A T R R AR R A . A RIRIEAT S Viy R Vour RUKECTES , ITERTAH
ST H (TR BB ER/THE ) 3T

8.3.8 MRt
PAR &0 B3 2 AR 1
8.3.8.1 AL [ERY

TPS631012 #l TPS631013 AA N ORI DR , P £ HLI M o Hh S JA 170 B N\ e EL a0 AN JC iR E N HLRL (481
o, FURERAR P AR ) BT S SR ARG AT A
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SR s PWM BEAE THORIRES |, AT RN UE , ELEIA R B PR A . —F VIN 5] _E I8 2% A i B
B Vrsqupy » RPZDAERFEE T 22 PWM B0, RV VIN il VOUT. i i A AR T f A B s DR R
)5, AT 5 ) PWM .

8.3.8.2 HHI [E Y

KSR B A L IS ORI ThRE , RIS X EAF IS S AT IR IR . 2 VOUT 51 A b i v I 3k 1) ) Fi s )L
Vrsovp) I, DRI D fE 28 A e Th R GOF AT 56T R BAT i LT

8.3.8.3 fH AR B4t
A RY N A G E A RIREIERE . B 8-2 Bn T &K AF B LR FO i 2 R i) ) B R 23444 T M

Vo

)
|
|
|
|
|
|
|
|
| |
L(PEAK)— - — — — -
|
| !
I ; [
|
|

B 8-2. JE B R4 S 1o ) S BU B8 AT

* wfff4s CONTROL1 H1f] EN_SCP i &y 1 LR MR W SE (RTINS, Wittt i 882 TAF |, K S ad i a] R il
NITUE 9ms , AR5 2eid 22ms HSBISCITIN [A) , S3F S EBTR S, WRAEHIEIUH K, SIS AR T
PR

8.3.8.4 #HKH

N T R R B ASIRN  FEREE R, — BN ER T TR s R AR 160°C |, i g 4 1
1HIZAT . iR M B AL T SR SR MHRE 25°C J5 |, s R B IEH 84T .

8.4 ZRFThBEAE

Zas A PIRhRERE S« RIEATTE . 24 VIN SRR s T UVLO BIEIF HLIF EN 5 B8N T2 8 BT
ZaFREATF R 2 VIN SR SR T UVLO BIEELR EN 51BN A Z AR AT, 28802 AR

B
V> Vi, && Vi< Vir_||
EN pin = high EN pin = low
[ off ]
& 8-3. s34 TR
8.5 fiE

8.5.1 AT O HA

I2C & | Philips Semiconductor ( & NXP Semiconductors ) JF &K ) 2 #7100 (ESH NXP
Semiconductors , UM10204 - PC & ZE MR FHF) « Sk ¥k (SDA) Ft b2k (SCL) LA K i &kt
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M. ML , SDA A1 SCL el mi. FiE 5 12C AR 2@ i IR /0 5] . SDA 1 SCL iE#:%
12C M4k, FEhlds it (B RMIEH RSB TS S AT ) Bh M. 257 SCL S S A ds bk
28I 277 AR FR R BUEAL S T AR AN 1L A 2 2 1F . B bR B3 F 78 42 1) 2% 8% 08 1 4 ) T i i B 2R B R R 6 8K
¥,

AR FAE HARasth | 3F B304 12C sy b e SR BL S B AL dap =X,

* ArffEREEL (100kbps)
+ P (400kbps)
+ R+ B (1Mbps)

AR VRN T AP ST S RAE N, (K 2 BT BE AT RE N AR R I B ZOR AR N BT . I L R AR KR AE
Vitspor) WAL, WG N B E S RIFAE.

P A R RS ASE S 0 B A i e AR TR, BRI AE AR SOR ok Rk FIS e A S 7 030k AL
FF 10 A7 FhEFRE A A R . A8 E 7 A2y 2Ah (00101010b).

AT IR 12C ThEEIEME AL , @I 12C M 57E SDA 1 SCL LA EyIgh B2 J57E 12C Bk Bk
M IR AT

8.5.2 pRMEiE . PUEBAM PR + AN

P T P R BN AP BB A . BN AP SCL s PR 76 SDA 25 kR /E s BIME M e |
8-4 k. FiAT 5 12C MR M SR 22 B R BN A

|
|

S . P
[E—— [E——
START STOP
Condition Condition

&| 8-4. START 1 STOP %14

PE A0 5 77 SCL ik, JFAE SDA 2k bRk 7 A AU S N J7 AL RIW . FERTA M ile] | ) de 6 Or
Bl A% AR AT ER SDA ZEAE N Bl ik vk i BN v i~ I R FFAEE (1S BIIE 8-5 ) o A dFAliRA]
PR OB ML | JFR IS AR E kAT b, R B VL EC IR i) H AR g1 A4 i@ 1 A2 58 14> SCL A
(A v TS T AIC SDA Bk AR RN (1S 1K 8-6 ) o FERTIN BN | 42 85 A1 C 52 5 H AR 3%

14 I8AE BEHE

« /TN TN

Data line stable; Change of
data valid data allowed

B 8-5. BT O LKA a5

RS AR 200 SCL A, LUME ) H AR as AR 8 ( RIW 20y 1) s B AR R8s (RIW A28 0) ©
FEAE—MIGLLT | B ERT E NSRS AOR B . BIL , S 5 W] s 8 al H bR s k-4, BRI
TUR— T iU s . 9 WA B P AL 8 NERALAN 1 AL |, AR 7 Ak 4.
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N T RME SRR B AR, PR SRl /e SCL ZRAL T v HL-F 11K SDA 2 M ey L~ R AR SR ™ A A5 1 2% 1
(TEZME 8-4) o 25 SCL ATy T , SDA £ XAl MAK B~ 31 vV RO B BTSSR 7 10 5 Sk
PR RIE GRS . TH 5 12C SRA MR RS L AURANE 1L & fF . TEWEF L& AFIS | FTA #3002
ORI, IR R AT, R UL RC ML .

SARMATT R B 13 A7 de bk B U 2 3 80 00h.

[ XX

—————

|
Data Output by |
Transmitter :

Data Output
by Receiver

X /

Not Acknowledge ﬁ‘

Acknowledge L_/

SCL from
Controller w /:\_/:\_
55
|
S T
|

START Clock pulse for
Condition acknowledgment

& 8-6. I2C H£k LA

T\ OOC00 T OOC T

Qe
J)J

- A -

| | |
| 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 psr
: or : or
LS AcK T ACK L Pl

START or byte complete, clock line held low while STOP or

repeated START interrupt within target interrupts are serviced repeated START
condition condition

& 8-7. B

8.5.3 I12C EH F51

R -

. B

o HH PC R

- AL

. Mol

AT BN | %58 P27 5 Bl 00 T S31W0 6 SDA LR 6 . % HHTE RS — 12 1
WS 5 T BT
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1] 7 AN 8 1] 8 N
| S | Target Address |R/W| A | Register Address | A | Data | A/A | P |

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

Sr = REPEATED START condition
P = STOP condition

&l 8-8. tndfE. PLEAMBPLE+ WA TH “BA” HIEsmigA

|1 7 1] 8 RN 7 RN 8 |11

| S | Target Address |RNV| A | Register Address | A | Sr | Target Address |RIW| 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 8-9. prvfE. PUBAIPRIE+ B TR “EE” BoEARiE

8.6 Ffrasiis

8.6.1 A2 HH

8.6.1.1 F 7751

R 8-2. AFfLAMET

ik 5 FERLHR e
0x02 CONTROL1 e 1 AR L2
0x03 VOUT VOUT 2 f7#% %5
0x05 CONTROL2 e 2 AR Lz

8.6.1.2 77 77#% CONTROL1 ( #F/r##4F - 0x02 ; £(7/ : 0x08 )

IR [ 23 A7 S P B
* 8-3. H774% CONTROL1 ¥,
7 \ 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

P RIW = U B N ; R= Hik
SCP : JH {4
* 8-4. F1E5: CONTROL1 ZEt it HH
e FB eS| $-Z0A P
7:4 NIL[3:0] R 0b0000 | i ff .
TE 55 NAE 111 4 23 237 (KA o 8 3B 397 ] 23R 5] O
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% 8-4. 778 CONTROL1 FE i (continued)

A FB it LA i

3 EN_FAST_DVS R/W 0b1 ¥ DVS BB MR
0: %% , 1: ENABLE

2 EN_SCP R/W 0b0 JE P 6 B T L R A
0: %% , 1: ENABLE

1 NIL R 0b0 SKAd

0 CONVERTER_EN |i/5 0b0 Ja A% (5 EN 5| T 5125
0: %% , 1: ENABLE

8.6.1.3 A7 7745 VOUT ( #7744 - 0x03 ; Bt : 0x5C )

R [B] B A7 s WA
% 8-5. FfF4s VOUT &
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
VOUT[7:0]
R/W

Y RIW = B2/ 5 N

X 8-6. T fras VOUT FREH
fir T it LA LB
7:0 VOUTI[7:0] 5 0x5C X L7 1 58 B H L
24 0x00<=VOUT[7:0]<=0xB4 K , %t /£ = 1.000 + (VOUT[7:0] x 0.025) V ;
24 0xB5<=VOUT[7:0]<=0xFF K , %yt H/E = 5.5V

8.6.1.4 %7748 CONTROL2 ( #7784t - 0x05 ; EPiL - 0x45 )

IR [0 7 A A S
X 8-7. #7745 CONTROL2 &3\
7 6 5 ‘ 4 3 2 1 0
FPWM FAST_RAMP_EN EN_DISCH_VOUTI[1:0] CL_RAMP_MIN TD_RAMP[2:0]
5 R/W R/W R/W R/W

P RIW = BUE A
# 8-8. 172 CONTROL2 Bt

A FE X7 LA BB

7 FPWM 5 0b0 JH PWM #:4E
0:2:H , 1: ENABLE

6 FAST_RAMP_EN |i/5 0b1 B PF R Shid AT R VOUT b
0: %5/ , 1 : ENABLE

5:4 EN_DISCH_VOUT[ | §/5 0b00 J& H BUBO Vout jit

1:0] 00 : DISABLE

01 : 187 (34mA)
10 : 1 (67mA)
11 : PJUd (100mA)
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# 8-8. F 775 CONTROL2 B8 (continued)

fr

TFE

KA

LA

L

3

CL_RAMP_MIN

i/

0b0

S8 SURRR Rk IR 1) e /) B PR B
0 : {KHF (500mA)
1 EHP (2 R HT )

2:0

TD_RAMP[2:0]

0b101

TE X Vo BE BRI AR 8]
000 : 0.256ms
001 : 0.512ms
010 : 1.024ms
011 : 1.920ms
100 : 3.584ms
101 : 7.552ms
110 : 9.600ms
111 : 24.320ms
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9 87 A S
Bk

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

9.1 MAER

TPS631012 A1 TPS631013 72 HAT Ik FL Uit 1 i RCR B I /T R A e o X LS8 3E H T 7 B A e IR O L
B N\ FEL U R I AT e B T R T T

9.2 S
[

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

OT VIN vouT T
C| Co
22uF 47pF

o——— SCL

O——— SDA
O———— EN

GND

<

&l 9-1. 3.3Voyr # AR H

9.2.1 It ER
% 9-1 FFIH T &S
£ 9-1. &itsH

S =
LPNCENES 27VE 43V
it AR 3.3V
T LA 1.5A

9.2.2 FH TR

B SRR N B O . 9 T AL RE | T 7.3 R T ERRT A R e M M R KB . FEXE AR AR
TR | IBERA E R

9.2.2.1 B

HUBAS MR R SZ a0 R LS5 e

BB

fith L PR
HEAAE B 5

Hok

WHHE 92, T RIS

N T SEB AR, TR B ER AR RS, DR REIR/N S . JCHGRE I RMR T, B
BRI R MAR K. AEAE /N P SQPRRER I AR PR 3 2 DR A AR RO R B e . AEIR R S (I He
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JRERIN T BB R MON A . REHMEE 1B SO . UGS EOR , HRERSU SO | B AR
FUEFE MR . M, BURESHEBOR , FoEBE A N AR . DY G AR A, RIS AT I R R R
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 D= _OUT 'IN
Vout 0
| _ lout , _Vin xD
PEAK nx((1-D) 2xfxL 2
Hrp -

D = FHER I S 2sL

f= BB FF A (( JAME N 2MHz )

L = HJE 38

n = fGE AR EOR (BB RCR I ek 0.9 )

i

. . . o\

WA T A ST i) die NI AU HEAT 115

il 1 SEBRISAT 26 AF T SR oK LIRS FLAL P 45 H T 75 P i/ FURR B VM LR o B DO PR VAR L LA P 75 7 2 3
AT HIE S 20% RS . R 9-2 A 1 Al Rer i ks .
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* 9-2. EEBRBRIIR

: DCR . Rt
HUR A [WH] HAIHL [A] o BHLE () (L x W x H mm)
1 4.3 42 DFE252012P-1ROM=P2 MuRata 25x20x%x1.2
1 4.2 43 HTEK20161T-1ROMSR Cyntec ( FZHpRlH ) 20x16x%x1.0
1 2.2 75 MAKK2016T1ROM (2 Taiyo Yuden ( APHFHL ) 20x1.6x1.0
1 2.0 144 DFE18SAN1ROMEQ @ Murata 1.6x0.8%0.8

() BB =05 H A,
@) MBS T

9.2.2.2 i I B AE AT

P AR MR ATRESELL IC 1) VOUT FI PGND 5| JHISCE (/N B ) 5 e 8 o UL SR Bkt H FEL 2
FEY AT wFo WER I TAEMER |, N EME ARSI 1IC U E M EA S | W5 KR A SR IFER B
RRHAG , TR/ NS RESEID IC 19 VOUT F1 PGND 3 JHTE .

WRIESE 7.3 PREBES M AR REAEREE. RS , NEE S 3B ROE A PR B E N .
FLZR (1 e 35 B AR RS AR AT N Z R EAT ALY, DRI et 14 Pl 8 A AU 2 Wi S/ o 5 e 285 e 2
], 2 9-3 FRAIH 1 AT REMIH HE HL 7R 4

R 9-3. HEAEARIIR

A AHE [WF] BERE [V] ESR[mQ] A R () R (24)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) BB =270 5 7 W,
9.2.2.3 N\ B FHEFE

FEUE — A~ 22uF 4N HL 25 2 SR C50E FoUR 2% 1 2R BR R S AT A A s R B BR 1 EMIL AT 0. 80K — > X5R 2%
X7R P& A28 E AL R AT RESEIEL IC 1) VIN FI1 PGND 51 AL E o b H 28 AT DATC PR ) M . o 4\ H Y B
BRI LS, IBARR THESERB A, BFHBEHINIRFERR. B | RFEFMEN 47uF KR
FH 2 2 i H L 7R 3%

K 9-4. HEBARIIR

A 2R [WF] BEHBE [V] ESR[mQ] RS il R () Rt (24)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)

(1) B 5= 2750 % 7% .
9.2.2.4 =L HIE
R 12C WE . AV RS ES I R .
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9.2.3 N HI %R
100 34
|
90 B - =‘~L\
Y A1 TN N
80 V4 Ay \ \IFTT] 3.36
70 f/// / -
= / < 7
£ 60 y ',/ / g 332 =il 4
& VAV/ (i £
kS 50 /l / P
S 5
£ 40 /, v, 2 3.28
30 / / — V|N=1.6V s} — V|N=1.6V
— V|N=2.8V — V|\=2.8V
20 v / ViN=3.3V 3.24 Vin=3.3V
10— 7 7/ — V=42V — V=42V
o = E,:;HH/ — V=55V I
0.0001 0.001 0.01 005 0.2 05 1 2345 0.0001 0.001 001 005 02 05 1 23455
Output Current (A) Output Current (A)
Vour = 3.3V FPWM Vout = 3.3V FPWM
&l 9-2. & S5t BIRAIKR R (FPWM) & 9-3. fF T (FPWM)
100 ‘ ‘ H 3.4
9 = ---==_/‘y~: W 3.36
"=:,===-==|==I===--- N / \\,\ .
90 1 — N h s )
< Y o <
< /4 pall A \ g 332 == %:::é
) //’ =
c 8l 7»‘————7———7——————— X —H )
£ v \ | 3 328
>
8oy —_ Vn=1.6V o — V=16V
— V|N:2.8V 24 — V|N=2.8V
75 ViN=3.3V 3. ViN=3.3V
— V|N=4.2V — V|N=4.2V
—\/IN=5.5V = V|N=5.5V
70 3.2
0.0001 0.001 0.01 0.05 0.2 05 1 2345 0.0001 0.001 0.01 0.05 02 05 1 23455
Output Current (A) Output Current (A)
VOUT =3.3V PFM VO =33V PFM
& 9-4. HE G N HEEH IR R (PFM) & 9-5. F#R AT (PFM)
3.3 T ‘ — AN —
Vout (3.3V offset)
3 20mV/div
Pl
~ 27
< // LX1
g 2.4 / 2V/div
3 241 // x| | / / |
5 ooy NS e f
§ 18 / ¢ et R o
< 1.5 o - o s M
g 1.2 / %%M‘””"%w”/ W%“"‘”m«ﬁfm Mﬁm’“’“m«;/’v’w %%%Wrw
09 // Inductor Current
/ 500mA/div
0.6 d ) Time Scale: 200ns/div L )
15 2 2.5 3 3.5 4 4.5 5 55
Input Voltage (V) ViN=2.7V, Vour = 3.3V lout = 1A, PFM
Vour = 3.3V &l 9-7. AFA 1A KA B AT HFF R
&l 9-6. #AY4 H IR AE U SR LR AT R 2R

20 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS631012 TPS631013

English Data Sheet: SLVSH51


https://www.ti.com.cn/product/cn/tps631012?qgpn=tps631012
https://www.ti.com.cn/product/cn/tps631013?qgpn=tps631013
https://www.ti.com.cn/cn/lit/pdf/ZHCSRH7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRH7&partnum=TPS631012
https://www.ti.com.cn/product/cn/tps631012?qgpn=tps631012
https://www.ti.com.cn/product/cn/tps631013?qgpn=tps631013
https://www.ti.com/lit/pdf/SLVSH51

i3 TEXAS
INSTRUMENTS TPS631012, TPS631013
ZHCSRH7 - JULY 2023

www.ti.com.cn
e I

Vout(3.3V offset)

Vout(3.3V offset) I
20mV/div : 20mV/div
o o - ’ PO .
X1 X1
2V/div - 2V/div
e S A 1 2 : ]
i 1 2V/div

\
Inductor Current

\'/ ] 500mA/div
B |

- 2v/div \ / \J/ \j[

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

s

IOUT =1A, PFM

V|N =3.6V, VOUT =33V

B 9-9. HFA 1A FHRHA KRBT B BT 5 BTE

[ Yo L L e el el L L . L
VIN =3.3V , VOUT =34V IOUT =1A , FPWM

& 9-8. fiEA 1A FHRF P& EIF Rz TR B E

W
Vout (3.3V offset)
- Vout (3.3V offset)
20mV/div
Potren W ——y__ o B P e P
LX1 1
2V/div - LX1
‘ ‘ 2v/div
LX2 ¢
2V/div LX2
2V/div
[ 3
‘ MW\N Inductor Curren
Inductor Current 500mA/div j ‘ ‘ ‘ ‘ ‘
500mA/div ' '
TR _Time Scale: 200ns/div, e h ol ~ Time Scale: 5ms/div g
lout = 1A, PFM Vin=3.6V, Vour=3.3V louT = 1MA , PFM

VIN =43V, VOUT =3.3V

&l 9-10. LA 1A FHRA BB T BT S 3 & 9-11. A E N 1mA BT

prmemrorstor | P

EN
2V/div 1
2V/div |
o Rt ER T "
— —
Vout 2v/div \ I 1
@ - T WP R PR s ]

LX2

2V/div

L 2V/div
Inductor Current
Py 500mA/div

- Inductor Current

500mA/div
Time Scale: 500ps/div.

ViN=3.3V, Vour =33V

&l 9-13. B EN 3%

~ Time Scale: f:ms/di\{

Rload =4Q y PFM

VlN =3.3V y VOUT =33V
&l 9-12. #1 EN j53) ( 7£ TPS631013 L& )

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

LX1
5V/div

Vout'(3.3V offset)

- Output Current

1A/div

|

50mV/div
s e »«Wﬁ"ﬁm
LX1
I 5V/div 1 1
¢ i ]
I LX2 7{ T IR
o 5V/div 1

Output Current - —
L 1A/div M

Output Current

R _Time Scale: 100us/div. | A Time Scale: 5ms/div -
VIN 2. 7V VoUT =3.3V IOUT =100mA & 1A, 20[.]5 r VIN =27V, VOUT =3.3V IOUT =100mA £ 1A H#ﬁ
£
B [l 9-15. S\ HLFEN 2.7V B ISR
B 9-14. MR 2.7V B B A BB
N ‘(33\/ ff ) Vout(3.3Voffset)” T BN TR REAEE
- Vout (3.3V offset, i 1 | ; -
L 2oomvay A\ m% - ———
4 “'/“f ‘
LX1 1 LX1 1 1
- 5V/div 1 L 5V/div ! 1
BE TR, ! | |
LX2 LX2 ]
: 5V/div E 5V/div

1A/div

Time Scale: 1

l

00ps/div

lour = 100mA % 1A 20ps &

Output Current -
L 1A/div m
’ Time Scale: Sms/div_ TR B

IOUT =100mA £ 1A E#ﬁ

V|N =3.6V y VOUT =33V VIN =3.6V , VOUT =33V
e &l 9-17. Sy ALy 3.6V It i ok
& 9-16. A HEN 3.6V B B A
! ! - " Vout'(3.3V offset) I i ]
- Vout (3.3V offset) " t ; ! ]
200mV/div i\ ki #m”“‘“w"‘% R R e
X1 V . LX1 } 1
5V/div 5V/div { ]
1 T2 1 o J
5V/div

i Output Current
1A/div

|

F oy _Time Scale: 1

Vin =43V, Vour = 3.3V

El 9-18. NN

OOus/dlv P
louT = 100mA % 1A, 20ps &
R
4.3V AR BES

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

[ I R |

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

B 9-19. B HJEN 4.3V BB
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VIN
1V/div

i

Vout (3.3V offset) g;

Vout (3.3V offset)

50mV/div I N
bl dnin e

- Inductor Current
500mA/div

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

- L

lout = 1A

50mV/div
] l ——
i i
2
Inductor Current ”
500mA/div

. Time Scale: 10ms/diy

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

lour = 1A

& 9-20. FEHERA 1A FHLBRBES
‘Vo,ut‘ IR R L RS LEa
2V/div

LX1
2V/div

B 9-21. SE AN 1A I HIZRBE I+

e SRR FOLELIT AT

Vout
2V/div

P S e i

LX1
2V/div

|
!

LX2

i, ‘
,{ ‘w'Wvmw,‘w.'N‘v,~N‘\e,tN,w*wwmwwwywmwmw;ww"N‘.wmwwww
Inductor Current f Inductor Current
1A/diy,, ) 1A/div
" S B _TimeScale:10us/div . .. @i ... TimeScale:50us/div . i
VIN =3.6V, VOUT =33V IOUT =1A, FPWM VN = 3.6V, VOUT =33V IOUT =1A, FPWM
& 9-22. #r AR (HEN ) K 9-23. W EBRY (KK )
i% 9-5. VOUT = 3.3V Hﬂ‘E‘Zﬁ?ﬁ‘ﬁ %%B‘anﬁ‘
SE(HE i@ RS )
U1 RN 1.6A B /T s TPS631012 5 TPS631013 TENACES (TI)
L1 1.0uH, 25mm x2.0mm , 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

() EBRE =07 Bri A1
(2) T HAAE LR, EER TR

9.3 RJEHREN

TPS631012 Al TPS631013 % Hifiy N\ AL UE VA RF PR ZEKR o i\ A st P VR 75 S B R PE e L i S P A i

HL IR AT G A L0 5 (A

9.4 fi 7

9.4.1 fi)21Ew

PCB fii Jaj & tr¥F s mPE e B2 — 20 .

o R LA AR S AT REFEIL IC UE . R BRI AL . AT BE A R A ) R AR AR AT 2R T T B

PeR AL A 2 PR BELAN 25 A FRLURK

o ERR FB MR E T AL, LR EEATERITE R LXT AT LX2 7 k.
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS631012YBGR ACTIVE DSBGA YBG 8 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 10L
TPS631013YBGR ACTIVE DSBGA YBG 8 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 1P7 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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

DIE SIZE BALL GRID ARRAY

BALL A1—
CORNER

0.5 MAX

0.20 _|
0.14

BALL TYP

®
TYP

r
TYP
1

Q S\((LMM D: Max = 1.793 mm, Min =1.733 mm

E: Max = 0.895 mm, Min =0.835 mm

A

T

|
|
02 |
27 1

8X P23 SYM

(€ Jo.0150 [c[A[B] ¢

4224718/A 12/2018

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

DIE SIZE BALL GRID ARRAY

r (0.4) TYP

8X (0.23) — 1

04T
- = |
B
‘ SYMM
o -
|
© Q | Q

|

|

|

SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 'V”N METAL UNDER
(@0.23) ,ﬁ SOLDER MASK
METAL
\
SOLDER MASK—" EA@‘XEED EXPOSED/ SE%?_I%?R MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4224718/A 12/2018

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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