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System EN R2
GND 91 kQ
&l 8-1. 3.3Voyr RN
8.2.1 i ELR

% 8-1 HAH T &1t =4
% 8-1. #itsH

SR =
LPNCENES 2.7V & 4.3V
T L 3.3V
T HLA 1.5A

8.2.2 YT FE

bR R R R . N T RMLIEE AR | @ BOSAT AR PR 1O L R I R ME T K E . R IR
PR R LA, THVE R A 2 A B
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8.2.2.1 HURB B
HUEER B B2 0 T J LN S H R

L 2O GE

fith LR
HEAA LB O

e

HBHE 82, T IS,

NSRBI, &R BACER B PR RS, DUS AT REI/N ISR . U R RITRRT | ot
B BRI MAR K . FEAE A/ Fy SRR I, RICR PR 32 25 DR A LSS S R S e RIS @
JRERIN T BB R MOS IR . REHEE 1S SO . USRS EOR , HURER SO SRR | R AR
FUEFE MR . MR, BIREHEBOR | ToEbE S N AR . DY G USSR | AR ASISATIN R R AU
FAT ARG 3 TR . BN G I T SO IR G I A 3, BUOIR SR B 1 e m I E IR T H
T LB A T LR AR O I S R AL

V Vv,

Duty Cycle Boost D= ZOuT "IN
VOUT (2)
| _ lout N Vin x D
PEAC  mx(1-D) 2xfxL 3)
Hrr
* D= HEMBATH S
o = EAREITRMAR ((MAE Y 2MHzZ )
© L= HURSE
o0 o= fEEREAR AR (BRI AR L b I ECT e 0.9)

#HiE
WA o T AT B die N AU HEAT 115

il SEBRISAT 26 AT SR K RIS PRI P 45 H P 75 PR i/ FRURR RPN LA o B DG PR A L LA P 75 7 3 3
AT HIE S 20% UK . 3R 8-2 Al 1 T Rep d ks .
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x 8-2. EFHBRBIIR

B R [aH] A [A] DCR B 3T Rt
[mQ] (L x W x H mm)
1 4.3 42 DFE252012P-1ROM=P2 MuRata 25x20x12
1 4.2 43 HTEK20161T-1ROMSR Cyntec 20x16x1.0
1 2.2 75 MAKK2016T1ROM (2) Taiyo Yuden 20x16x1.0
1 2.0 144 DFE18SAN1ROMEQ (2) Murata 1.6x0.8x0.8

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

8.2.2.2 My A SR G R

T4 E A | RS R BT BE5EUT IC 7 VOUT 1 PGND 5| JHISCE (/N R Fa e B 25 2% . G311 2 401 g iy HY L2
PEN AT uFo R FATRMRE , N R A RESE IC E M KA | B HE KBS IR /N
TR | IR E SR ATRESEIR IC ) VOUT #il PGND 5| i E .

WY@ Vs T &P @ EA R SR AEETEE, RS, N RS S ECE 80 25 BRI IR E &%
o i LA A B T R A RS B A AT N [RIHEAT AU, DR D v (1) 2% 2 B AL ok A i I sk o/ v - 84 o
AN ] 2 8-3 I T AT RE A H H LA RS

R 8-3. EEAHARIIR

A AHE [WF] B V] ESR [mQ] ] il g () Rt (2)
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) ST 9.1.1,

8.2.2.3 I N\ HIAARIEA

S P — A 220F [0\ L B8R B A PR A O R B AT AU A LB ) EMIL AT UK — A XBR 8%
X7R P iR 28 EAE /R AT ReHEIT IC /9 VIN F1 PGND 51 IEIALE . i R4 A\ F i eh s e e 2l ad J L~ , B4
BTSN  EREESMORERAA . B ERAY 470F (R AR B A .

R 8-4. HEHAHFBRIIR

MR EHE [uF] Bk V] ESR[mQ] RS il iRy (") Rt (2)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)

(1) ESHY 9.1.1.
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8.2.2.4 HEHHBE

By d s R AR L B o TR 2SR AT R E . W AIE VOUT. FB Fl GND 2 8RR 20 R 8% o it i TR FR AR E N
500mV.

IR R R2 ( #£ FB A1 GND 2] ) ARAIKT 100k Q o & HFH (7 FB 1 VOUT 2 [f] ) R1 7 fEsl 4 1543
to

R1 = sz(VOUT_q

VFB (4)
Horp
* Vg =500mV
% 8-5. BLAUHH F s [y F PHLIE %
Vout R1 R2
2.5V 365K 91K
3.3V 511K 91K
3.6V 562K 91K
5V 806K 91K
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8.2.3 /2
100 3.4
1T =&
90 /:’ Iy = N N \\
s
80 /// pil i 3.36
o ,/ / \ -
3 / < 7
S 60 ,/ / g 3.32 a1l =
- // / 8
2 50 /- 5
3 // 2
£ 4 a 2
30 v, — V|N=1.6V o b V|N=1.6V
2 v 7/ — V=28V a4 | — V=28V
/ y Vin=3.3V . Vin=3.3V
10l ;// — V=42V — V=42V
= — \/IN=0. = V/|N=5.5V
o == 3.2
0.0001 0.001 0.01 0.05 02 05 1 23455 0.0001 0.001 0.01 0.05 02 05 1 23455
Output Current (A) Output Current (A)
Vour = 3.3V MODE = =i Vour = 3.3V MODE = 1
& 8-2. & S5k IR AIKIR R (FPWM) & 8-3. fiFIFTT (FPWM)
100 ‘ ‘ 3.4
95 s
_..¢==============_/' fl /‘§;~:\ 3.36
A L p \ —
s O AN 2 Al
é / // L % 3.32 =:;§
& /87 g
s p n
/ — V|N=1.6V o — V|N=1.6V
— V|N=2.8V — V|N=2.8V
75 ViN=3.3V \ 3.24 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 23455 0.0001 0.001 0.01 0.05 0.2 05 1 23455
Output Current (A) Output Current (A)
Vour = 3.3V MODE = fi& Vo =3.3V MODE = {iGH°F*
&l 8-4. BFE S5 ABERIKX R (PFM) & 8-5. f# A (PFM)
33 g ‘ AN :
Vout (3.3V offset)
3 20mV/div
7
—~ 27
< // LX1
‘g 24 / 2V/div
3 21 / - | ] |
5 / Coaviv U ‘/ i LR AR AR Ma
g 18 & aned - -
1.5 B - ~ -
é 12 MM;I”/ mw“mmwwﬂ*ﬁmw%*m%wfﬂ Nw‘”""wwf*j‘
// Inductor Current
0.9
/ 500mA/div
0.6 d . Time Scale: 200ns/div )
1.5 2 2.5 3 3.5 4 4.5 5 55
Input Voltage (V) ViN=27V, Voyr = 3.3V lout = 1A, MODE = fiL ¥
Vour =33V & 8-7. A 1A FERAFA RIBATR RN K R ETE
& 8-6. AV IR BE /1 SN HIEH )RR
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7 Vout (3.3V offset)

20mV/div
Bt o o Psmesion, ot ™ e - A
X1 - \ ¥
2V/div
@
X2 \ | [ .
L v
- p , p

Inductor Current

Vout(3.3V offset)
20mV/div

LX1
2V/div

e
2V/div

Inductor Current
500mA/div

VIN =4.3V , VOUT =3.3V

IOUT =1A, MODE = 1% HELF

500mA/div : _
Time Scale: 200ns/div ) T ‘Tl‘me‘Sc‘aIe 209“?“"’, TETEYEL C RN FTRE
VN =3.3V, Vour = 3.3V lout = 1A, MODE = K H1*F* ViN=3.6V , Vour = 3.3V lout = 1A, MODE = fik 1%
& 8-8. 1A SAEHT I R TE & 8-9. 1A A KIFF KL TE
Vout (3.3V offset)
Vout (3.3V offset) 20mV/div
-~ Zemyran - e B NPT %:‘."‘?"ﬂ:%:;:qk%‘z&;;f’*’"&%‘gﬁw’:ﬁh,‘%:w‘““‘ iy m_:j %%“Jm%‘a f’m
LX1 r
2V/div 2 X1
ﬁ 2V/div
LX2 «
K LX2
2V/div 2V/div
'S
V M’W\ Inductor Curren
Inductor Current 500mA/div j
500mA/div
Time Scale: 200ns/div, _ Time Scale: 5ms/div :

VN =3.6V, Voyr =3.3V

& 8-11. i N 1mA B <’

IOUT =1mA , MODE = TEEEEHZ

EN
2V/div

Vout
) w2V/divk

LX2
2V/div

: Inductor Current
500mA/div

& 8-10. MEN 1A H KA B RIBITRAN KT RETH

|

_ Time Scale:

Sms/div__

EN
2V/div

2V/div

~ Inductor Current
500mA/div

. Time Scale: 500us/div. o

VIN =3.6V, VOUT =3.3V

& 8-12. i1 EN J53)

Rioad =4Q , MODE = k1~

ViN=3.6V, Vour =3.3V

&l 8-13. H EN <l

Rload =4Q s MODE = 'ﬂ:& EE%Z
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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 lA/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 8-15. S\ HLFE 2.7V B ISR
B 8-14. MAHERN 2.7V B AR BS
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: 5ms/div B, oo of ]

IOUT =100mA £ 1A E#ﬁ

V|N =3.6V s VOUT =3.3V VIN =3.6V, VOUT =3.3V
= B 8-17. HNHIE R 3.6V EFHI B
8-16. HAHE N 3.6V B KBRS
! ! - " Vout'(3.3V offset) I i ]
- Vout (3.3V offset) " t ; ! ]

200mV/div I\ A

LX1 / - LX1 : :
5V/div 5V/div { ]

5V/div

i Output Current
1A/div

|

F oy _Time Scale: 1

Vin =43V, Vour = 3.3V

8-18. M AHEN

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

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

[ I R |

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

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

16 BXXPIRGE
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VIN
1V/div

- Inductor Current

i =
Vout (3.3V offset) \}‘ ~ Vout (3.3V offset)

s5omv/div || \ | 50mV/div
e | L ¥ i

i - -

| Y E

\‘ i e — QaF - “

n il
L 2
\

" Inductor Current _ ]

_Time Scale: 10ms/div

500mA/div 500mA/div
d. .. . TimeScale: 500pus/div ) S
ViN=2.7V & 4.3V, 20ps JE lour = 1A Viy =27V & 4.3V Hiff
R | Vour =3.3V Vourt = 3.3V

lout = 1A

& 8-20. FERHEFN 1A B LRSS

Inductor Current

!

Vout Vout
: 2v/div vidiv
F LX1 i
‘ . X1
it | 2v/div

8-21. SN 1A B HIZRBRFHE

| T

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

LX2

Inductor Current

1A/diy, / ‘ 1A/div
i“““ _ Time Scale: 10us/diy TR @i, TimeScale;50us/div, . . . .. |
VIN =3.6V s VOUT =3.3V IOUT =1A , FPWM VIN =3.6V ’ VOUT =3.3V IOUT =1A , FPWM
& 8-22. A MARY (N ) K 8-23. iR RY (KK )
3+ 8-6. Vour = 3.3V I RLFRri: B & 1 oo
it YL@ BHRE ()
u1 IR 1.5A BFJEITHERE s TPS631010 ¢ TPS631011 FENES (TI)

L1 1.0uH, 2.5mmx2.0mm , 4.3A , 42mQ DFE252012P-1ROM=P2 MuRata
C1 22uF , 0603 , PSS , £20% , 6.3V GRM187R61A226ME15 Murata
C2 47uF , 0805 , M& A S , £20% , 6.3V GRM219R60J476ME44 Murata

R1 511k Q , 0603 HLFA# , 1% , 100mW bR FrE

R2 91kQ , 0603 HLFH A , 1% , 100mW bR FrE

(1) w911,
(2) STHMHmLEE , EEPE 8-5 T MM
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8.3 HLYRFHS AN

TPS631010 1 TPS631011 X HoAf N\ MR 3 A Rk 2K o A\ B4 HE FELOR 75 2 e s L e L i Hh Pl e R 1
PRI A £ A 20 2 (RIS

8.4 fiJ&

8.4.1 /G758

PCB fii Jaj & PRI A AT m PERE Y 2,

o R LA AR AT REREIL IC HUE . R B FFRIE AT . AT RE A R ARt R AR AR AT 2 T I B
e AU AT 24 R BN 2 2 R K
o ERF FB MIRINAT RS T AL, LR EEATZRIT A L1 AT L2 T

8.4.2 bl
0000
000 §-§
GND
VIN
o Jo/
o Jo/
o Jo/
GND
8-24. fii Rl
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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 .

9.1.2 FRFZH
9.1.2.1 {1/ WEBENCH L EAI& R &+ TR

R IEAL |, 8 TPS631010 F1 TPS631011 F:{H 8 WEBENCH® Power Designer 1% i | 5 11

1. H% , MANER Vine VouT A lout E3K.
2. fERMRAES IR RCE . B BRSBTS, IR IL T R S EMNGES (TI) WA w47 ik
FEAT R
3. WEBENCH Power Designer $ifit—1 i fill I 2 K] L & ' 1 SER A b ARt A DL It o ehE
4. ERZHEIENTATLL
o BATHAMGE , WEE BRI UK R
o IBAITIVEREMT R, TR FERAR IAERE
o Rl R A R T RS H 25 A CAD K ;
o FTENRT T 2K PDF &S5 RF LR,
5. X WEBENCH T EMHAEE , &7 www.ti.com/webench.

9.2 B SR EHTE A

BHRNCOE B |, 15 FHE ti.com BRI iSO it @Ay #EATIEMT , R ATRE A i £ B 5 gl
o FAREMMEELE | I R T BT SO RS BT I ik

9.3 XFHFHIE

TIE2E™ h 0 it tn & TRIM M EES Y0k | v B L R REToE . St IiF s Mt 5ey. Bk
A R EER T | SR P AR I P T B

VRN B S AN TR “HERE” SRAE. XS AR R TI H ARG | I A —E B T A 530
TI A8 22K

9.4 Hitr

TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

AT B AR NS H TR E IR .
9.5 FrEL B L
HIEOE (ESD) SARFRIXANER L . B AR (TI) EEUCE IS 24 TS 1S M Ab B AT B P B o 1 SR R0 5 T P b B
A RIS | T SR B
A\ ESD Mt /NG SEUMUNAMERS RS | KT A SRR . R OB L B AT RS T 2 5 2 BRI A A 5
Y AR T B 2 B B R B R AT HOSURS AR5
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PACKAGE OUTLINE

YBGO0008-C02 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

YBG0008-C02 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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YBG0008-C02

EXAMPLE STENCIL DESIGN
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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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 ©)
@ ©)
TPS631010YBGR Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 INS
TPS631010YBGR.A Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 INS
TPS631011YBGR Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 10M
TPS631011YBGR.A Active Production DSBGA (YBG) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 10M

@ 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.

:

INSTRUMENTS
www.ti.com




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
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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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