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ouT (2)

Duty Cycle Boost

| _ lout +Vin><D
PEAK " ix(1-D) 2xfxL 3)

Hrp:

D = JHEEA T &2 b

f= B R IT R (( BUARME Y 2.2MHzZ )

L = HUREE

n = RS ECR (R AR & 875 0.9 )

&

WAUEA T MR F 0 M LA 5L

i I SEBRIZ AT 26 AR TSR A K LIRS FL AL PT 45 HE T 5 B e/ USSR TR B o T S DU R AT B e LA 5 A 3
THEAH B S 20% FIHUEES . % 7-2 5 T AT R HU S
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R 7-2. FHEARBRIIR

R~
FEJRASE [uH] YR [A] DCR [mQ] RS Hilsrm () (LxWxH
mm)
1 43 42 DFE252012P-1ROM=P2 MuRata 25 ’1‘ 3'0 *
20x16x
1 4.2 43 HTEK20161T-1ROMSR Cyntec 10
1 2.2 75 MAKK2016T1ROM () Taiyo Yuden 2.0 ’1‘ (1)'6 *
1 2.0 144 DFE18SAN1ROMEQ @ Murata 16 3 g.s *

() HBRE =07 i A7
(2) IZHBERA SRR R .

7.2.2.3 M AR

T AR N R AT RESELL IC 1) VOUT FI PGND 5| JHITSCE (F1 /N B e B e 2 35 o A WA FH (R A ik H P
Hoar AR RS 47 uFo WA TR, N7 ZA I ASRESEIL IC TE R R ES , TS KEAESIF
BRAE ] — A TN R L A A o L AUREX AN/ RSB R R AT BESEALL IC 19 VOUT A1 PGND 51 I
FORRYE 1T 5.3 M ES I ARERE. RIS , NMEES FEA BRI B BN . i th i
(130 2 B AR RO AR ASAT N 1B AT AU, DR P v 1) P o P s o 523 e/ 1 4 1 48 T B 28 i 2 15
R 7-3 FIH TR RER A A AR
ot L AR AT B FR

R 7-3. fEFHRFHIIR

H A #RE [WF] BB [V] ESR [mQ] BT &R RF (2H])
47 6.3 10 GRM219R60J476ME44 Murata 0805 (2012)
47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

() WS 2= 270 5 A
7.2.2.4 S\ AR EEL

TIE B —A> 22 w F RN A 38R 5 A2 A5 OB A AT 0 RS s LR 1 EMIE AT 0. 2 UUR — > XBR B
X7R i LA A3 CE AR /R W BESELT IC 19 VIN Al PGND SRR E o sb e A AT LLERR S n . 4 R A\ B ER
125 TPS631000 Hil JLE~) , IBARR T RSB ARG 2oL, B RERR LA R A RHEA. W | WA EN
ATuF [ HLA A A P RS

R 7-4. HIHEBNRIR

A AHE [WF] BEHRE V] ESR[mQ] S R () R (24)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)
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7.225 FEHHHE

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 PR AS R2 ( 7£ FB 1 GND Z[] ) At 100k Q . 2 4 tHE &M B FHSS (/£ FB F1 VOUT ZJa] )
R1.

R1 = sz(\/CJLJT_1j

VFB (4)
Hrp
° VFB =500mV
R 7-5. BRI A A 0 R FEOR

Vout R1 R2

2.5V 365 91

3.3V 511 91

3.6V 562 91

5V 806 91
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7.2.3 /2%
3.3 100
I
3 - T—— P v
/ itV N \
_ 27 80 V@I 7ay N
= 2.4 / / / / \
g - /_/ £ 60 / /
S “ / g / // \
2 18 / 3 f /
3 g 40 /
5 10 // / — V=16V
=12 2 /AW — V=28V
/ by ViN=3.6 V
09—~ P /| — V=42V
= — V=55V
0.6 0
15 2 25 3 35 4 45 5 55 0.0001 0.001 0.01 0.05 02 05 1 2345
Input Voltage (V) Output Current (A)
Vout = 3.3V Vour = 3.3V MODE = /&5 H
B 7-2. #RH BB I SRR E R IR R Bl 7-3. BB 5 B E KRR (FPWM)
3.3 100 ‘ ‘
I
3.28 9 ! ',-5,.:~
\ N
— L N \
s / _ 90 = \
S 3.26 s /:::.-/ \
3 i g g5 7///’ \
= N 2 / \
3 324 = / \ \
3 ViN=1.6V Y e0 =
= Vin=1. —_—ViN=1.6V
00| = Vn=28v — ViN=2.8V
- VIN=3.6V 75 V|N=3.6 V
— V|N=4.2V — V=42V
— V|\=5.5V — Vin=5.5V
3.2 70
0.0001 0.001 0.01 005 02 05 1 2345 0.0001 0.001 0.01 005 02 05 1 2345
Output Current (A) Output Current (A)
Vour = 3.3V MODE = & Hi - Vour = 3.3V MODE = i *F
& 7-4. #EIFI (FPWM) 7-5. FE SR REM KRR (PFM)
3.28 ? ] T T i i
—_—VN=1.6V , Vout(3.3V offset)
—_—\/|N=2.8V 20mV/div
ViN=3.6V
3.26 | = Vin=4.2V
S = \/in=5.5V
S / X1
S 32 E:L-‘ S A1/ ——.r =~ | 20v/div.
z TR~
2 N 5%)
3 SROWAN, e e
3.22 k T Tt Kl e
Inductor Current
500mA/div
3.2 : Time Scale: 200ns/div, , |
0.0001 0.001 0.01 005 02 05 1 2345
Output Current (A) V|N =27V, VOUT =3.3V IOUT =1A , MODE = 1& EE%Z
Vo =3.3V MODE = & H T
B 7-7. 51808 1A FER A FHEBAT AT R
K 7-6. 51 EiFTT (PFM)
14 PR Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS637000
English Data Sheet: SLVSFH3


https://www.ti.com.cn/product/cn/tps631000?qgpn=tps631000
https://www.ti.com.cn/cn/lit/pdf/ZHCSP59
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP59C&partnum=TPS631000
https://www.ti.com.cn/product/cn/tps631000?qgpn=tps631000
https://www.ti.com/lit/pdf/SLVSFH3

13 TEXAS
INSTRUMENTS TPS631000

www.ti.com.cn ZHCSP59C - OCTOBER 2021 - REVISED AUGUST 2026

7.2.3 W% (%)

z*Vout(aﬁav offset) i , Vout(3.3V offset)
20mV/div ] 20mV/div
Xt ; o
L20vdivo | 20vdivo R B DU S-S
1 ‘Mv / \f \f
-2 1 | - e if i i =
., 20V/dv i o, 20V/div | !
[+t Ay b A g i, s "
Inductor Current 1 Inductor Current
500mA/div I ] P 500mA/div
) ___Time Scale: 200ns/div. . | . . e ... ... ..., JimeScale:200ns/div. . . . . .. .. ... .,
ViN=3.3V, Vour = 3.3V lout = 1A , MODE = fikf1F- ViN=3.6V, Voyr =3.3V lout = 1A , MODE = fik #1°F
Bl 7-8. 1A 3B IFFRBE &l 7-9. 1A SR IFF RBY
Zi Vout(3.3V offset) . Vout(3.3V offset) 1
E 20mV/div - 20mV/div i
&:%%MM‘MW
LX1 ‘ LX1
A /v / O i i
v T T T '
! ILXZ \\ | \ / \ | 4 e 4
’uOV/div o o \ud 2.0V/div
Inductor Current Inductor Current
500mA/div | s00mA/div \ ‘ |
R T ___Time Scale; 200ns/div_ i L 3 . Time Scale: 2.0ms/div_, L
VN = 4.3V, Vour = 3.3V louT = 1A , MODE = fit 81 ViN=3.6V,Vour=3.3V  lIgyr=1mA , MODE = fkHiF*
B 7-10. 51308 1A JER A B RIB AT BT SRT] B 7-11. S8R 1mA BTG
FEN 5 e
2.0V/div | EN ]
O=m e e i 2.0V/div PR
Vout \
zmnv ;”“/ 2.0V/div \
i e —— & X1
- 2.0V/div
Lo
2.0V/div 4
Inductor Current ! ‘ Inductor Current
500mA/div. 500mA/div
R ) Tir‘neSGaI4:‘5.0‘ms/t‘iivH N P P 'T_'I"ime‘Scale:S‘O(‘)us/div‘ : R B
V|N =3.6V, VOUT =3.3V Rload =4Q , MODE = ﬂ& HSF V|N =3.6V, VOUT =3.3V Rload =4Q , MODE = e P
B 7-12. 51 EN 53} & 7-13. i EN <
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7.2.3 W% (%)

Vout(3.3V offset)

A ! 1 ‘Vout(3.3V offset) i 1
200mV/div ! i - somv/div L
e @:
| ;

X1 1 LX1
5.0V/div 1 -_5.0v/div l
e e S M S A O - — = e — T s
- 5.0V/div - 5.0V/div

Inductor Current ! ‘Inductor Current !
1.0A/div . 1.0A/div t «
B i 1

; ; Time Scalé: 100ps/div : ! " g : b Timgé@g; 5.0ms/div. |
VIN= 27V, Vour=3.3V gy = 100mA % 1A , 20us JE ViN=2.7V, Vour = 3.3V lout = 100mA % 1A 194
[EES

Bl 7-15. M\ HUEN 2.7V B9 5 R3TH

B 7-14. BN RN 2.7V B SRR RS

e

T T ..
Vout(3.3V offset) }Iout(3.3v offset)

200mV/div i 50mV/div i 9
Crprpspmatar iy &
" 1

1x1 o
- 5.0V/div 1 ; - 5.0V/div ’ PRI TR RN,

|~ 7 : e et -
— WL e

L i.OVidiv 1 4
] - Inductor Current '
M . 1.0A/div .

‘ ‘T‘im‘e Sca‘le:‘l‘OOp‘ls/diy ‘ Time Scale: 5.0ms/div

S T e A P i

X2
5.0V/div

Inductor Current
1.0A/div

ViN=3.6V, Vour=3.3V  Igyr = 100mA % 1A, 20us & ViN = 3.6V, Vour = 3.3V lout = 100mA % 1A 4

R
Bl 7-17. S\ HUEN 3.6V B i dRiTH

B 7-16. WA HEH 3.6V WIS EBES

Vout(3.3V offset) i F i
200mV/div ] 7V0ut(3.3v offset) |
1 | < 50mV/div i
e ]
- 5.0V/div EIRLY

Inductor Current
1.0A/div

- Inductor Current T ]
-~ LOA/div ! .
Time Scale: 100us/div { E Time Scale: 5.0ms/div

ViN=4.3V, Vour=3.3V  Igyr = 100mA % 1A, 20ps & Vin =4.3V, Vour = 3.3V lout = 100mMA % 1A $134
fLE

Bl 7-19. B\ BEA 4.3V R RRER

F 7-18. SN LA 4.3V BB SRS
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7.2.3 W% (%)

- Vin pem e ———
- 1.0v/div

Vout(3.3V offset)
50mV/div

Inductor Current
500mA/div

Tlme Scale 500us/dlv

Vin=2.7V % 4.3V, 20ps JE
5% Vour = 3.3V

lout = 1A

K 7-20. fE BTN 1A BRI BRRE

Vout (3.3V offset)
50mV/div

Inductor Current

. S00mA/dly

_Time Scale

1100ms/div |

ViN =27V £ 4.3V 31,
VOUT =3.3V

lout = 1A

B 7-21. S BTN 1A BRI

Wmmmm l
- Vout b
- 2.0V/div \“’%-\5»»

7'1'&1“*»\ n
2 /v \U M ‘

| I i
r LX2
- 2.0V/div by
. “ T ———

f

~ Inductor Current J

1.0A/div
mmmwime Scale: 10ps/div._

VN = 3.6V, VOUT =3.3V IOUT =1A, FPWM

B 7-22. b EB YT (BN )

- Vout
- 2.0V/div

Inductor Current
1.0A/div

V|N =3.6V , VOUT =3.3v

IOUT =1A, FPWM

B 7-23. FHEBRAY (KK )

£ 7-6. Vour = 3.3V I S5 g R i o

E-%1:3 BLEE@ BHHS HlxER O
u1 TR TE 1.5A B /FH R etk TPS631000 TP (T1)
L1 1.0uH , 2.5mm x 2.0mm , 4.3A , 42mQ DFE252012P-1ROM=P2 MuRata
C1 22uF , 0603 , P& MR |, +20% , 6.3V GRM187R61A226ME15 Murata
Cc2 47uF , 0805 , P& %Y , £20% , 6.3V GRM219R60J476ME44 Murata
R1 511k Q , 0603 HLFHEE , 1% , 100mW bRtk bRtk
R2 91kQ , 0603 HLFH# |, 1% , 100mW bt bk

(1)
@)

TSR =77 i 5 50
XA L, TR 7-5 T ARG .

7.3 BRI AN

TPS631000 344X iy N IR A Rk B R . a0

FEL Y Y P IR P BTE Ao

M5 TPS631000 7 HLY A I« At FEL e A 4 R IAD R A2 SN
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7.4.1 #3755

PCB #i J& J& f#4F TPS631000 &t A EE—,

o OB NI RS R AT RESENT IC E . AR AU . RT RS S N RN H H 2R 8 A 28 T T B PR A
24 B BH RN 25 AF HRL RS
o EREF FB HIRGIAG RS T ALk, 1hIX A 2RI B LXT A LX2 F5 A

7.4.2 it

NIA

X1
X
1NON

N
3A0ON
- AN

GND

7-24. A R B
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8 BRI SRS
8.1 B Hr

8.1.1 BE=rr7 =B AFHFEH

Tl KA S B = MRS E RFME R | DR RS 2= s iR 55 sl ARME B 3E B A AT, ASEER Atk
ZKPE B IR 45 B sl S AT TI P2 e IR 45— E R R R BA T .

8.1.2 FRFH

8.1.2.1 ffii WEBENCH® T EA|EEHI it TR

A bAl | fEFH TPS631000 #3444 B WEBENCH® Power Designer 61 % & il % i1 77 % .

1. g%%)\ﬁﬁﬂj\ EEJ_ (VIN) EHJI'ZH EEJ— (VouT) %MBJHZ'( EEJJIL (IOUT) ﬁ‘;k
2. (EHAERRE , RAGZ BT RO , R, (G A TR AR AR
3. KA SEEMACES (TI) S mT A7 A o s AT LU A

WEBENCH Power Designer #2it | & il I B2 & I 2 51] 7 SCI i A A A R B4 0 P RHS .
EZHAEOLR | AT DU R #RAE -

o IBATHAATE , WIS E B DK B R P AR

o IBATHVEREDIR , TR FERAR A RE

o Ff o ) 3 E AT R 7 2 LH A CAD iR

* TEI PDF #& i iH k5 94 5 R gt =

% WEBENCH L EFEZE R | &7 www.ti.com/WEBENCH.
8.2 B U EHTIE A

BRSO BN | 15 FHE t.com BRI i SO ity Ay AT , R ATRE A i £ B 5 Codi
. ARESIEMGER , WEEEM DB SO P S BT 2 iE .

8.3 X WIE

TIE2E™ 2 rgitnd TREMPEESE TR, WTHEMNEFZERERE. SdRIER@SEMRTTEE. B8R
DA AR B O R, SR T 7 R S S B

BRI N A ESATTIRE CIZREE” SRt XEENE IR T FEARMNE |, I HA— @ & TI B A E S
TI A FH 253K

8.4 FHitR

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

FTAE AR N & B T 72
8.5 FrHN L
i HLCR (ESD) SHIRX AR L o N A (TI) UG i 24 1 TS HS s A B Bk Pl 1 LA 5 T Wy b 3
A RIZHALT | 0] B SRR BB
Aral\ ESD RN S RN RS | K E R B PR RS2 TR B T A B 2 5 2 SO | R B e i A i 5
HOH T AG 2 S FCR 5 LR A HO R A

8.6 RiEXR
LNEES RAERIN L HRRE T ARG 17 REAENS 1] R g S
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9 BT P sid

T BURTARCAS B TR AT A8 55 24 FihiCAS () TR AN [R]

Changes from Revision B (June 2022) to Revision C (August 2026) Page
o BN RAHEEZETE /N 10ns AN E (LX1. LX2) 7 F/MEM -0.3 TN = 2., 4
* ¥4 CDM Fr#EM “JEDEC #js JESD22C101” BN “ANSI/ESDA/JEDEC JS-002” o ooeeveieieieieeeieeiee 4
Changes from Revision A (January 2022) to Revision B (June 2022) Page
o HIBR THE “PSIM” TG oottt ettt r et n et e r et e et e s et ae s eneene e 7
S T T 3R T2 oottt ettt te et e e teeteeete e te et e ateeteeteeateereaaeearas 11
S T - RO 14
Changes from Revision * (October 2021) to Revision A (January 2022) Page
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The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this datasheet, see also the left-hand navigation.
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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 ©)
@ ©)
TPS631000DRLR Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes Call TI'| Sn Level-1-260C-UNLIM -40 to 125 2N4W
TPS631000DRLR.A Active Production SOT-5X3 (DRL) | 8 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2N4AW

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 TI'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. TI 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
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TPS631000DRLR SOT-5X3| DRL 8 4000 180.0 8.4 2.75 1.9 0.8 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION
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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)
TPS631000DRLR SOT-5X3 DRL 8 4000 210.0 185.0 35.0
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height
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4224486/G 11/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, interlead flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4.Reference JEDEC Registration MO-293, Variation UDAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE
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SOLDERMASK DETAILS

4224486/G 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO8A SOT-5X3 - 0.6 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4224486/G 11/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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