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6.5 HHFE (42)
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6.6 HLAVERE: (42)

ViN=3.3V, Vour =5V, Ty =25°C ( RIER AU )

22 7.5
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17 35
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
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IOHFE 0. 1pA (IR, A RES el A K Fib F fiy . 76 PWM 34T 1) | 28540 8800 1 38 1 58 S B I A) 23
A s ) 7 58, RSEBLH i 2R M B R M Gk R R | JF R /N FER SR A P L R B . N SRR
AMETRIAL T BTt R TR B R PR B k> T AN oA A

7.2 ThEETTHEE

SwW

vinl 1 N Undervoltage VIN  VOUT "—Ei|_| _1 /\ 8 | VOUT
Lockout l l _J:

_J%
ENJ| 2
Gate Driver - Valley Current
Logic -
Sense
MODE | 3
6 |GND
K I__
A —
Thermal
Shutdown o

A

|_ VREF

PGOOD

PG| 4 >
Over Voltage
VOUT and Short PWM Control c FB
—> Circuit
|rcw. Soft Startup EA+
Protection
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7.3 Frtk Ui A

7.3.1 XEBE

TPS61033-Q1 A — 1MW E KEHE (UVLO) HEERIIRAFIEH T/E. YMAdBE® T 1.7V (HBEE ) 1
UVLO EJFE{ERS , AT BAS H TPS61033-Q1 Ktk k. 24 VIN 5] L F B s s fil k. UVLO T B& RIME
(HAUE N 1.6V ) B, iZ2ERR2E . 8907 100mV ( 78905 ) FRH , R /Es N BRI 1.7V (L 8E )
Z RS Z A . MENEENT UVLO LT BB 2 [aE | SEBLSLThRe vl B 1k 831 A s

7.3.2 fEREAIR )G 3h

M N E T UVLO ETHEME H EN 5l f =5 T 1.2V RN, TPS61033-Q1 K8 i ash. N7 RA]
Ae v/ A B HATE] YR m H O, TPS61033-Q1 B HA s Thae. JFURE , TPS61033-Q1 HE AT I B , FF7Edm
HHE(ET 0.4V B LLIKZ) 330mA [HGNHIE AR . St EEREE ST 0.4V B, Hirth B OO
A4 EAREES , Uksh 2Q EEAEK. TS E/NRI\ R , TPS610333-Q1 (1) 5 A Wil 78 L B A
900mA ( UMY ) o M B EA RN ESS |, TPS61033-Q1 JFEATT % |, L EATF 0.8mV/ us. 24 EN 5]
FRHEERT 0.4V B, PR RELLE AR K A B T W, 7RG |, ke 0i. frl S\ iR
Wit

733 WEHMHBEE

AE I AT E R CE TPS61033-Q1 it fi Ik - FHERE E . 4R FB IE#EE] VIN , U] TPS61033-Q1 HIfFE[H
€ 5.0V i LR RCAS | TPS61033-Q1 87 FH A HLBH 7 e 25

AT DI A R oy s (151 8-1 F R Ry R2 ) SR B fth HUs . X th i BEAT M 455, FB 51 I
IYEN Vrgro BIL, HBEZM 4SBT 1230 5 #5E -

R1=(M—1JXR2

VRer (1)

Hr

* Vout A& K H &
* VRer & FB 51 B A 35 vk v

TPS610333-Q1 HAe £ 5.0V i B , R TR ZE% FB 5l IZERES] VIN 51, 1A 2 4036 s EE 4
K%

7.3.4 HRFREBIT
TPS61033-Q1 {ii FHAME B A FRAEAS I 5 % A2 W A Ta] |, 3d I A0y [i) 21 8 it 2% b 1) Fs P4 1447 HL A PR AR AGE 0

2 G L T A P SRS R BB T O SIS TR P v T AT BRI, ORI TRD I I, AT oV HLUEGES B R
TSI R T 46 2 AT R 2 BME (BRI PR ML ) o 0k S0 i FRAE I, %6t i s A 7t — b 1
IR 1

FEEN R RAA (CL) 384T 21, SoRIESH IR (loute)) PTHITIRES 2 52 o

1
IOUT(CL) = (1 — D) X (ILlM + EAIL(PP)j (2)

Hr

« Dobh=Et

A ||_(p_p) %EE@%%?X& EE/}ﬁ

i 25 BT I R 3 AT A 5
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W Ve ] P TR S AL UL P i g R X 4 EAT B

L(P*P) L x fSW (4)

Hr

o LR U

I SWSPIE S TES

+ DALE%EH

© VN RTHEF SR A LR

7.3.5 HiE#/E

YN EE &S T R W RS T A RE R, SR EEE T TE. Y% R N E B iR
HE) 101% B, TPS61033-Q1 15 1L %584 Sl = PMOS FET. i H o R 2% T4 N\ R 0 25 B2 DCR
5 PMOS FET 1) Rpson) i (11 H B o 4% HH HLHS Bl 5 i N HL S T P B 67 A PR IR 84 0 T P2 22 1 0 H A HLER 1K 97 %
LRI, TPS61033-Q1 2= f- IR Pk 52 ¢ L 5 H FL I o

7.3.6 HIEIEH s

TPS61033-Q1 ££ 5k 7 IR IEF RS mds |, nl ALy Feds il Fia s . i IR % B & — AN s NMOS |, 7 %
B —AHNE by B R B R A& YR . £ VOUT A1 H brfr H H K 19 93% (S UAE ) A1 107% ( JL78U4HE )
285 , PG 5L A 1.3ms A SERT I (RIS Ay e s 2% s B H B Anfe H BUE & D, PG 5] IS RIAR
NAKHESP IR 33 us PUARUENK RIS 25 IERT o BLPTAR U ki I 38 2% 38 il B 1k PGOOD A B# A% 1M S BT AT %
o 4 EN #i5 2MK -, PG 5l It &4 om b K P9 BB 33 ns JrRIENKMIER 28 LR . WAMEH |, PG
5| IBERT LR EF B 2IRAS |, AT BLZEHEE] GND.

7.3.7 @i PG ThAEeSEH4 R

it D RE S CE A DR H PR S R BE E REBE |, TR AE A AR A T I ) F R DS BRI OV, TPS61033-Q1 Al it
PG IiE B HCR TN BE | % IAE TR BE/E PG 31BN Vout 51 B2 RI3EH — Rpymmy IS . PG & —FITiR
NMOS 4E#) , HAT @ik 50mA e /), Mt iR IX B H AR , PG 51 AZ S i, B L s iy
PHAESAE 1L H 12T Bl A2 FEUR D) 4106. 24 EN 5K, TPS61033-Q1 #¢4EH |, [Fi PG SIJILL
BT 33 s BRI E] (tgien) ZNIRHE T 2 PG SUARFHK AP, Rpymmy 15 A RE LS EO i i L T
ATTRH o B Rpummy T EATR B 40 LR

g Output Output voltage
DL I Voltage ! discharge from Rpummy

c1 I i
- VIN sw :‘

| time
vout I
I GND .‘
— |
- |
FB PG !
>—— MODE tglitch ‘—"
[O>——&N PG EN |
|

E time
|
& 7-1. 8L PG ThRESE I Hi B

7.3.8 I SRR

TPS61033-Q1 e ft et |, Al e 8 AV A BRI FIR ) EMI. BRE R = AR aloky TR | i
BN IEH IR 26% . =AESIHHRIEH Y 11KHzZ.
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7.3.9 T EHP

TPS61033-Q1 AA % il 5 fR4" (OVP) ThRE , IFEANES S 5t FiL HL 73 e s AL A IR I (R I s 1 At A e T
JUAUE 5.75V I, SfFEIIFoc. — Bl S ECT OVP BI{H 0.1V, SR ARk R 1T,

7.3.10 Hy B UG B AR

ke B RS T 1.8V I, TPS61033-Q1 A HR il 4 Hy B ift ot F T ABRAIG | 4 it/ . 24 VOUT 3l e
G HL R AR T 0.4V B S B BR &N Z 330mA. R 5, TPS61033-Q1 FRHH TS E) , LM
T B R E 4 H HL R

7.3.11 FoCly

i 170°C J5 , TPS61033-Q1 ik APHOCHIRES . M4 20T HOCHk ZIRE (% 155°C )
W, R ITIRIEAT .

7.4 ZRFThREAE R

ERGMELET , A E TPS61033-Q1 () MODE 5| Tl eIl B Al i A2 © B 3) PFM 0158 6] PWM A
3, DMETERR S S5 F T SE I RCR N e v 11T

7.4.1 PWM =

IR E RN AR T , TPS61033-Q1 i FIUEE E 2.4MHz 4 ik 5 i H (PWM). R 35 N\ HLE 5% H i
2z b, EES AT F A R A SIERE . O E T AR S8 NMOS J15¢ FET. far N\ F it hn 76 FLskas b, A sy
FLIR IR K. fERERN B, S B S 2% p O B R e . 24 S (Al g5 R, £ P98 NMOS FET Gl |, 3o
PMOS FET ‘T, HES LA REE DA et A28 I Bt e, BTt E s TR E | K
AU TR, 2 ERES H A IR 22 IO 28 A 8 S A R RMER , N — AN B IR 46
TPS61033-Q1 B4 W EAM=HES |, AlEMN TEVE IR M N i s B S e R B, DAsEBRR e
1B1T .

7.4.2 FTHEER,

TPS61033-Q1 ¥4 S PFM A2 , DURER AN RCE .. A Ay /Ner | 15 28 OK 8 5 H 13
B BRSO EBERAF A EE. SRS B RE R RN |, fr s 2 s R m st — Dk
R i E B, 24 FB HEAS] PFM E4E KM, TPS61033-Q1 #EAE iR, EHBER T, 24 FB |
JETF R LS PEM et f R | BT A EE R 8S  ZE IR I ] | B$F S 4R 227 56 ) LN R | SR JE s 1R, Ekh
AR R . 24 FB RS RIET PFM JEHE RN |, 284F 2 Bk IR UG Y] 3 DULE L 28 43R —
BRI 0] J5 T i

1 Output
Voltage

PFM mode at light load

VAN

\/‘ \/' 1.01 x VOUTﬁNOM

>

PWM mode at heavy load

& 7-2. PWM XA PFM R T K% B E
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8 N FH A S

&k

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

8.1 MNARER

TPS61033-Q1 &K [FE T L4 gs | W7E 1.8V £ 5.5V M N\ FBIF R TEEN TAFE , Bf 5.5A ( LAY ) &
{EIF PR . a3 E AR T |, TPS61033-Q1 % LAETE E I 2.4MHz #i% PWM iE17. M
BT , TPS61033-Q1 # i gs i A NigfT |, Ik PFM 78 B4 sk syt v Bl o sepil s e

8.2 LRI

TPS61033-Q1 0 DAy i syt Ak e (e 4% s B A SR L R R W 2. TPS61033-Q1 E A5 5.5A ( #iAUE ) FF IR
AeJy, AIAE 3.3V M N HLE R 5V Fl 2A.

L1
S . Y Y YN
—L 0.47 pH
C1 I
B VIN swW
VOuT . . -
PWM —l—— GND _I_ Cc2
N R3 R1
PFM I
> MODE PG —
> EN
ON FB
OFF _l R2
Bl 8-1. 5V FLE#3%
8.2.1 WiTER
* 8-1 HFIH T &S5
* 8-1. Wit
2 18
LPNCENES 3.0V % 4.35V
L 5V
far L 2.0A

8.2.2 4R
8.2.2.1 REHMHHIE

B RS R AN LB Ay (B 8-1 R R1. R2) WE . Xt R EHT IR E , FB SR R SR Dy
Vrere B, P ISE 5 RE S 6 e
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V,
Ri= (—OUT - 1] x R2
REF (5)
Horp

o Vout NS H R
* Vger /& FB 5 I P 33 vk o R

NT A HREAREE |, M R2 /M 300k Q , AEAfE7IE R2 (KHEE /D FB 5] BT A 100 f%5. 3 R2 Bk
RNBARIE AT S mPTe 7S 7 N TR RE 7. 1 R2 B8 O B & B vl BRAR RS s, AR SR B H g I S B AK =
SNV E

8.2.2.2 HEHET

YT RS A SRR S IB AT ST AR R AR e | R R AR R RS i P i N . R
SR E RS R . MR ER R AN B HLBE (DCR)

TPS61033-Q1 M5 0.37uH £ 2.9uH [FHEEBSSFH . %BRER 6 £ 8 1H501% M F i s K 2% g 15 H
Wo MNTETHS RIS LR IR, 358 N (SN N LS L oK d R A IR K B R . N T RIS RS
WAHEE | EEFEEA - 30% &2 MR Ih RS BCR B B E 3T .

EFHERRERS T, BB ER R EE A 6 RS .
Liog) = Vout *lout
(bC) ViNxM (6)
Horp
* Vout =Tt 448 1% B s
o oyt A& TH IR E 2 (1 4 Hh R
o VN TR AN L
oo R T RZHNHEH 90%
1RSSOk i T R a0 7 A .

LPP) ™ L fan -

Horp

« DAATH, WhEd R 3 iR
o Lo FLRER Y HURE

° fSW ?'\jﬂ:?‘%ﬁz

© VN TR E G RSN L

PRlE , HEES I F il iy 70 8 HHEEAR .

R [
L(P) =L(DC) 5 ®)

IEHAEOUT , AU P ) r s Ve e R RN /N T FEUBC ST 25 PRI 40% , DASRAS S Kt it BB 1O P K
7 A AL/ INGTIE AT B LR PR RS (R A 10 R EMIL (E [RIRE L 7 28 2 i S B () 4 S 3 P RS AR PR AT L O
WNZFUR TS R U PR AR L. 3% 8-2 B HH T 0 TPS61033-Q1 75 ) HLE s .
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% 8-2. #:F AT TPS61033-Q1 fy /&A%

BemE" L | PO HAHE (A) R (K x % x ) i
XGL4020-471MEC 0.47 5.1 6.1 4x4x21 Coilcraft
XGL4020-102MEC 1 9.0 3.8 4x4x21 Coilcraft

(1) WBWHE =270 G 3]
8.2.2.3 fitf Bt

PR Y P AR R BOR T T R e SO R BR AR E MR R . SUPR R AR A AL AR A kP (ESR)
XK. B AR K ESR NE | 43 QLB ISP i i /ML A Al 5 Rt 9 tH G .

lout *xDmax

Cout =
fsw * VRippLE 9)

L

Dmax 72 B RIF 5 5 2 L
VRippLE A WA I B it S0 B
lout A& fR K H HY B

fow AT IR

GRERAEH] 7 AHERER FE AR LA AR, A5 JE ESR e ST M . it AR ESR 1R ARt IR I S0
HL T DU 7 5 10 THEAS H .

\

VRiPPLEESR) = IL(P) X RESR (10)

FEAL S DR EL W B L . ARSI 5 51 1 e e v 7 A B U 2O I Bl LU L PR T 2 3 PRI
HIZE . B i A S E HAE U Rl e i Rilid 50% MU . (Rl | ZEAI0E B 7 T RAR 4 B A R &, LA IR
A2 Fr e A% Y U A R . A2 PWM BEECTR | 888 K Y i 285 7T DL R S0 r IR B/

TIEVUE AR BATEEY 4uF 2 1000w F B X5R 5 X7R Fg&chmth A4 , Zimih i T 1A i, i1
10 F AR ; it mime T 1A, flH 20 w F AR . fth A S 5o m TR A8 K & 1 /M 5 P I 30 B
FasE k. WAt LA SR T Ui, TP R RS T R 2R A RE . £ PWM BN |, 3 K Y i & m] U
o H SO L IR BN

8.2.2.4 N\ I ZE AR

RIONZJZ XER B X7R fi B 4 BATIAR K ESR JERANRE S | prB ARG G T A s A AN E /. FaA
LA S AU AT RESEIL A5 1F . BLAR 10 w F S N FLAE a8 A2 DATS A2 K 22 0 F R 25K, B mT UG AT SE R I AL R B
ORI B2 i/ A N PR ST o S ASEE P i R i N PR s N /N0 o AR N i (50 P g 88 rE A A OF HE I K it
I, i 0 OB R 2 AE VIN SR SRR . LIRS ATRE & 2% i , JFRELFOV B AR E , HEW HR
aeffe AEIXPIEOLT , NAEFD R FL R S A AL R [ E AR R B (B AR Ay ), DU
FEHLE 5] £ HUBORT i B i N L R 22 ) T e A ZE IR ER
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8.2.3 M #iZk
Vout(5V offset) Vout(5V offset)
40mv/div 100mV/div

Inductor Current

[ 1A/div
sw |
2V/div e
| f ‘ . f ‘ e
| | | | | { |
t | | | | | | | [ | |
¢ ! | | | | | | ( I
| | | | [ \ | J
o el S— Ut s Nt

Tlme Scale 2 ()Ons/dlv

V|N =3.3V, VOUT 5V, IOUT =2A

&l 8-2. ERMBFAF T KRBT

‘\Hvl \]\1’ | | | ~v\w
Inductor Current ’Hi ’ l [‘ '
é( “1 Ell dSOOmA/dlv '\ JU. ‘.IM,{] l r{flu '

i

AR SwW 1A

L 2wdiv MTL
i il g
il

whiiv

Time Scale: 10us/d|v ‘

ViN=3.3V, VOUT =5V, IOUT = 100mA

B 8-3. BABFKM T HITF KRBT

Output Current
500mA/div

Time Scale: 50us/d|v

EN B T TR
2.0V/div | EN
gty 2.0V/div ittty o
Vout
Vout . .
20v/div ':_‘:___:4‘._____-_-:::;:. 2.0V/div
Inductor Current ﬂ FASARSAAAARSAIA
: 2A/div ! ] Inductor Current
2A/div \
Time Scale: 200us/div . . : Tlme Scale Sus/dlv e
VIN =3.3Vv, VOUT =5V ,25Q %Bﬁﬁﬁ V|N =3.3V, VOUT 5V, 250 EE'I’Eﬁ?éC
[ 8-4. BB ] 8-5. ST
i Vout (5V offset)
- Vout (5V offset) 500mV/div
500mV/div
e ‘ AR RRRE Viﬁ f
. F vl\,//d,iv o Fios

T|me Scale ZOOus/dlv

ViN=3.3V, VouTt =5V, lout = 1A 2 2A E%ﬁﬁ 20us
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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 ®3) (4/5)
(6)
TPS610333QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40to 125 0333Q
TPS61033QDRLRQ1 ACTIVE SOT-5X3 DRL 8 4000 RoOHS & Green Call Tl | SN Level-1-260C-UNLIM -40 to 125 033Q -

@ 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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OTHER QUALIFIED VERSIONS OF TPS61033-Q1 :

o Catalog : TPS61033

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE OUTLINE
SOT-5X3 - 0.6 mm max height

DRLOOO8SA

PLASTIC SMALL OUTLINE

E 1.3
1.1

PIN 1

ID AREA

L

L
10 ; ) 0.05 ___|

s e |

I ey NN

4224486/E 12/2021

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

= 8X (0.67)

SYMM
i | ¢
'd ‘ N (—h
8X (0.3) 1 ‘ ‘ | 8
e e e
| ‘ |
E— 1 SYMM
I e
‘ | ‘
I e R I
AT T T T ! ! 5
— ]
(RO.05) TYP ‘ ‘
\ (1.48) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX 0.05 MIN
AROUND AROUND
] —— \\
| |
| |
EXPOSED EXPOSED‘A/T//* ‘
METAL J METAL ;/5\,;
opENNG METAL METAL UNDER SOLDER MASK
OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4224486/E 12/2021

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

|
8X (0.3) 1 E
|
\

SYMM

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

4224486/E 12/2021

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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