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6.5 ESMSH
T, =-40°C ~ 150°C. V|\ = 3.3V, Vour = 5.0V, AL, FHIFLRDRWRD, T = 25°CTOE T,
STA— \ FAMEME | BoME e RKE| M
R
Vi AFI B 1.8 55 \Y
(NRTAZE =) 17 1.79
VIN_uvLo IREERRBNERS IEAL > a/L R -
Vin 3B T 16
VIN_HYS VIN UVLO EXFV s % 65 mv
IC AR—T )V AT, AT LTIl
VIN B2~ - i Vin = 1.8V~5.5V, Vg = Vger + 0.1V, Ty 13 20 25 pA
o Kok 125°C
IC A —T )b AR, Ay TF 772l
VOUT B~ Ik i Vout = 2.2V~5.5V, Vg = Vrer + 0.1V, 5.3 9 pA
Ty ik 125°C
lso VIN BER SW B~y MF L i ';;E”Zﬁj’b‘ Vin=Vew =33V, T, = 0.1 02 WA
H
Vour H 0 7B R A A B 22 55 \Y;
Vour (BV ) | [EE H /)T E?/g;u\ﬁl: S ILTL %, PWM Bl 4.93 5 5.07 v
VRer FB t"o T HEET PWM E—R 591 600 609 mv
VRer FB B> CTORUEE T PFM £—FK 606 mvV
Vovp BB R AL v LR Vour b LA 55 5.75 6.0 Vv
Vovp_Hvs BT RHEEATIS A 0.11 v
Irs_LkG FB &> COY— 2 & T,=25C 4 25 nA
IFB_LKG FB t'r TOU—2 & T,=125C 5 30 nA
lvouT_Lke VOUT B> ~DU—7 & I\Z;/Lﬂg;\;j% ;/;,;CE)V Vsw =0V, 0.2 0.5 uA
tss VTR RE— T T ] P SS T2 7R 0.86 ms
IR — e AT
Rbs(on) AP AR MOSFET A 455 Vout = 5.0V 46 mQ
Rbs(on) o—H AR MOSFET A A& Vout = 5.0V 25 mQ
fow AA TV R Vin = 3.3V, Vour = 5.0V, PWM E—F 2.0 24 2.8 MHz
toN_min fe/ A IR 20 48 65 ns
toFF_min e /NA T IR 35 70 ns
lim_sw LT R |\\//|I(N)|::)E3'=30V\ Vour = 3.0V, TPS61033-Q1. 4.88 55 6.48 A
ILm_sw N —E iR I\\/AI(’\‘);:=31V Vour = 5.0V, TPS61033-Q1, 4.88 55 6.48 A
ILm_sw PSL— BT \ngsbsB/E\:\gom = 5.0V, TPS610333- 1.45 1.85 2.35 A
ILim_sw PSL— IR \Q/';“:M3(';I’3VE‘=\QOUT = 5.0V, TPS610333- 1.55 2.05 2.75 A
IREVERSE PAWEHIR (MODE=1) Vin = 3.3V, Vour = 5.0V, MODE = 1 14 A
ILm_cHe FVFr— VB Vin = 1.8~5.5V, Vour < 0.4V 330 mA
ILM_CHG_max | KT VF ¥ — Vin = 2.4V, Vour > 0.4V, TPS610333-Q1 800 1000 mA
By A —T 2 AR
VEN_H EN ®uvw2 High DAL LR Vin > 1.8V 721 Vour > 2.2V 1.2 %
VN L EN ®uYw” Low DAL v =LK Viy > 1.8V E7213 Vour > 2.2V 0.4 Vv
VMoDE_H MODE =7 High DALy /LR Vin > 1.8V 7213 Vour > 2.2V 1.2 \Y
VMODE_L MODE n¥v 7 Low DAL yia/Li Viy > 1.8V E7213 Vour > 2.2V 0.4 Vv
Rpown EN B> WNER 7 L& o AR 10 MQ
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6.5 ERBIEHE (FeX)
T, =-40°C ~ 150°C, V|y = 3.3V, Vout = 5.0V, FEAEE X, FRZFLIRDZRWRED, Ty = 25°CTOETT,
INFTA—H T AN /ME ARYE(E BAIE Hfir
Roown [ MODE &> vyt 1545 p MO
NI — TR
PGDoy PGOOD ® LRAL v aL R VOUT #ED % 105 107 110 %
PGDyy PGOOD @ FRRAL v a/L R VOUT B ED % 91 93 95 %
PGDyyst ;S)?OD D LR (L6 ERVBLIONLSG VOUT D % 25 %
tPGDFLT(rise) PGOOD High {5 5 £ TOIRAEREH] 1.3 ms
tPGDFLT(fall) PGOOD D7) wF -7 4 /LAl 33 ps
AR NT BIEHL
FDITHER VIN =3.3V, VOUT =5.0V +6% %
FpaTTERN Vourt > 3.0V 11 kHz
PROTECTION
Tsp P VY NI DAL VR LNRYAZN =) 170 °C
Tsp YTy M DAL YR Ty 3SiH T 155 °C
TSD_HYS Pl TRy N AT YA T, » Tsp T HS 15 °C
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6.6 fARAVEE

VIN =3.3V, VOUT =5V, TJ =25°C, %&C%ﬂﬁ@ﬁ?b‘ﬁﬂ@

100 100
o0 Wﬁ
% N N Ll
80 P N 95 | = \\\
. ARy
70 // / n/ p—T1 \ x
< /. < % I~ N N
£ 60 /4 £ ho AT \
5 // 5 Vi \
g 50 2 85
3 1/ 2 /e \
& 40 y/ = / //
w ’! w
30 ,/ 80 /
V44 —_ V=20V —_ V=20V
20 / — ViN=3.3V 75 — V=33V
10 LA Vin=3.6 V Vin=3.6 V
. | L ‘ —_— V=42V o — V=42V
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)
VN = 2.0V, 3.3V, 3.6V, 4.2V, L = 0.47pH, PWM E&—F VN = 2.0V, 3.3V, 3.6V, 4.2V, L = 0.47puH. H &) PFM E—k
6-1. E L HAERL OB (Vour =5V) 6-2. FEL HAEHR &L DR (Vout = 5V)
5.07 5.15
5.04
/ 5.1 = T
2 5.01 i an s N ‘\\
5 2| | 8 A
S 498 5 5.05 \ \
3 2 \ /
3 4.95 3 /4 //
—_—VN=2.0V 5| e vin=2.0V L~ L N
492 | = V|N=3.3V — V|N=3.3V
V|N:3.6V V|N:3.6V
— V|N=4.2V — V|N=4.2V
4.89 4.95
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)
Vin = 2.0V, 3.3V, 3.6V, 4.2V, Vour = 5V Vin = 2.0V, 3.3V, 3.6V, 4.2V, Vour = 5V
6-3. 3% PWM TO&HR L ¥al— 3> 6-4. BE PFM TOEKL¥Fal— 3>
2000 - 604
o
1800 _?’/
- 1600 74 S 602
= 1400 ,'// =
e 4 g
3 1200 // % \
600
S 1000 . E
© =
S 800 P g
% 600 Z . & 598
— Tj=-40°C
400 J — Tj=25°C
- = Tj=85°C
200 596
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 -60 -30 0 30 60 90 120 150
Output Voltage (V) Temperature (°C)
VN =5.0V, Voyr =0V ~ 4.5V VN = 3.3V, Vour =5 V. Ty = —40°C ~ +125°C
6-5. 7UF vy —CBMEHNEELDBR 6-6. BEETE & BEL OEF
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6.6 fLRRIFE (H2)
VIN =3.3V, VOUT =5V, TJ =25°C, %&C%ﬂﬁ@ﬁ?b‘ﬁﬂ@

22 7.5
215 ‘ ‘ — \/out=2.2V
: i ~ 7 | = Vout=3.3V
21 1 Vout=5.0V
—_ , —_
< 205 < °° ‘ ‘
= L~ =
g 20 ,/ § 6
S 195 — /,/’ 3 55 ///
g 19| 1 5 P
2 v g 5 — >
8 18.5 / % e —— /
T 45
18 — — Vin=1.8V é
— \/in=3.3V 4
R Vin=3.6V
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)
VN = 1.8V, 3.3V, 3.6V, Voyt =5V, T; =—-40°C ~ +125°C, A Vin = 1.8V, Vout = 2.2V, 3.3V, 5V, T, = -40°C ~ +125°C, A
AF LTIl AvF LTI
6-7. VIN NORILEFR £ RE £ DRIk 6-8. VOUT ADFERBifE & REE & DBIF
2.4 115
—\/in=1.8V
—\/in=3.3V
2 Vin=5v — 110
T 16 105
§ y % 100
3 12 4 8
/| e
£ o8
2 // 90
2 // = OV Tripping
0.4 / - OV Recovery
’ 85 UV Recovery
i ; = UV Tripping
) T I I 80
-40 20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
ViN=Vsw=1.8V,3.3V.5V, Vour=0V, Ty = -40°C ~ ViN=3.3V.Vour=5V. T, = —40°C ~ +125°C
+125°C 6-10. PGOOD R L' v ¥ 3)b K &iBE & DBtk
69. v MO VEBHREBELDRER
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7 S4HsREA
71 HE

TPS61033-Q1 X522 A SN - R H FEar S—%T, 1.8V ~ 5.5V O A& E T & CEEL. 5.5A
(FEAEAE) DL — A v F BFHIRZE 2 TOVET, TPS61033-Q1 1 2.4MHz DAL »F o 7 Ja s TEMEL £,
A MEFICIX, MODE BU 2R ETHZLET 2 >OE—K (HE) PFM £—F, 5l PWM £—F) O HH0E#INL
T, BWREIARMNED RT L 2 A ZEMN ATRE T, TPS61033-Q1 [ZEEAFRIRAEIZI T, VIN 255 20pA DIk
BIMEHELET, Uy Moo TPS61033-Q (X A JIERNGTERITER S THE B 0.1uA TR T35
72 BV T UBRE R 2 B CEES, PWM B)ERFIZIEX, 2O N—2 LMo R s Ao 2 A L 3—
B E—RHEE TR BT LX a2l —Sa LAML ol —2 a2 EBL NSNS F 72T
V7 AT O AEARRICLE T, WL — 7 ik > CL &R e e A HA L S, AMERER S B i/ MR
mzonEd,

T2HETOYIH
SW
7
VIN VOUT
vin| 1 N Undervoltage J | )| f\ g |vouT
Lockout l l J f \ j
l _Jrf
EN| 2
Gate Driver - Valley Current
Logic -
Sense
MODE | 3
6 |GND
A A |
A =
Thermal
Shutdown P
PG| 4 —
Over Voltage WM C |
and Short ontro
Vﬂ Circuit EA > |FB
) < Soft Startup +
Protection
f'- PGOOD VREF
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7.3 HRBESREA

7.3.1 (EEERIERL

TPS61033-Q1 VAR B ERAENERS 1 (UVLO) [EE AR SILTRY ., T S AD IE 72 B EA R L CES, AT

EA3 UVLO 2 h BV AL w2/l R 1.7V (FEHEfE) % kA ~7-5, TPS61033-Q1 A F—7 /ML T EE %S
ﬂrfé?iﬁ‘ VIN B> DIE FAWEEAS UVLO 26 FAVAL v a/LRThb 1.6V (BEHEH) % FEDE, 534
IETF A AT =T LR E T, 100mV (FEHEE) OEAT VL ARBMENTWAIZH, ASJEIEN 1.7V (FEHE(E) 2 2
HECTF ARG FEA X —T N THILITTEER A, ZOMREIT. ASJEED UVLO OSh ERD AL i a/LREST
HTFRYAL v a/VROMICHDHEE TNAAORRENELZRS IE T 57 DI EEESNTNET,

7324 %x—TNEVYT - RS—1

AFTEEDN UVLO Sth EnAL g R LR EN BN 1.2V 2258, TPS61033-Q1 NA X —T7 VIl
. EELET, EERFOEANENEZiK/IMET 5720, TPS61033-Q1 (XY 7 F AX—FT7 v 7 HiEZ 2 TV ET,
TPS61033-Q1 ITHAANCTVF ¥ — 7x2—XIZAD, HEED 0.4V VRN EEIZ, K 330mA OFEETH )=
TV EFREBLET, HIIEEN 0.4V 22 5ETHRESNDE, H1ERIE 2Q OEPTAMA S 425 H ) EiiHE
NEFFOINIEFTINTE T, EABREIOICHR/IMET 5729, TPS610333-Q1 O K7 VT v+ — U FEiIE 900 mA
(FEHE(E) L7205 CVET, HAEERANBEICET S, TPS61033-Q1 [ZAA v F L7 %R, U7 7L BN
0.8mV/us T EFLET, EN EUOEEN 0.4V 2 FRIDE, WEAR—7 L 2L /L —Z|ZLoTT A ATy
7y B—RIZEET, Dy MUY TR TR, T A RILE RIS 7T ET, AJTEREOSH AR OIshvET,

7.3.3 HAEBEDHRE

TPS61033-Q1 O B EZRET HITIL, ATELEED 2 SO HERHVET, FB 2% VIN I[ZHHISI TODIGA
TPS61033-Q1 1% 5.0V [EE H JJEE AN —T a0 LU TEIEL, TPS61033-Q1 IZNEDOIHTT A X 2 AL £,

HIDBBIE I, AT ORESTT S (4 8-1 © R1, R2) THRIETEET, HABERLFal —bSRTOBEA
FB £ ORERIEIE Vagr T LIEAST, BT 513 5 CRIESET,

R1=(M-1JXR2

VRer (1)

,.,.6
—— N

* VOUT j:l/f’\*:d/**}‘éi(bﬁﬁjj]eﬁr
* Vger X FB B OWNER R HEE T

TPS610333-Q1 (X 5.0V OEE M I EEDHEYR—NTELID, =V =T1% FB 24T O T A4 T
1372< VIN B HE it D MDY £

7.3.4 ERFIBREME

TPS61033-Q1 i%, /L —E il Rk 7 AR L CEd, BItHI RO I, A7 R iz, R R
JOBER T AT HIETITOIET,

A F 27 ATV BRI DTz CA U X 72BN ERGIRZ ERAIOCARTEIR NN T 5L, IROA
MBRIAE T DRNCA L Z VX BN DAL v a/ L RETRAD TEXDL), A7 RN ELRET (WbdDJE 7 +
— VRN T AT =KL, BRI L2 1, SO0 A ORI T EEMETFLET,

TSR (CL) BRI ABHIO B D (louroy) . X 2 TEHRTEET.

’
lour(cr) =(1-D)x (ILIM + EAIL(P—P)j

()
ZZT,
s DiFTa—T4- VAL
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. A||_(p_P) X, AZ 72 Vo7 VB
T a—T4 P A7ME X3 THETEET,

D=1- V|N xn
Vour 3)

- - 3
—— N

* Vout lEHEa "—ZDO M J)EE
o VN XFEIA—2D AT EE
o NIFIAR—HDHRTHY NFEAEDT TV r—a T 90% %1l H
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A B DE VT IVEROEY —7 Y — =71t X4 THEINET,
Vi xD
AIL P-P) = —N——
(PP) ™ Lxtgyy (4)
ZIZT,

o LIIALEIEDA LT IR AE
o Afgw 1 TAAYTF 7R

s DT a—T1H A1

o VN IFFREIVAR—2D AT)EE

7.3.5 XA RIL—EhfE

ANEENFEHVELEIVLEL HEENAEL X 2L — a3 EBEIVLEWIEES . T3 AIAA L — F—
RCEIELET, HABENREHEEED 101% (2725L, TPS61033-Q1 (FAAvF 7 ZEIEL, ~NAV AR
PMOS FET &5 2ICA NI LET, HABET. ANBEENDAZ 2720 DCR £ PMOS FET @ Rpg(on) D&
FE N2 L7220 3, AVEENME T T 20A M B EIML T, HAEENREBIEELED 97% % T Rlb
&, TPS61033-Q1 IFAA Y F 752 HL CH I EEZLF 2L — L ET,

736 NRD— Ty R A5 —%

TPS61033-Q1 I%, \T— TR AV —2% 2 TEY, v —ro v 7 eEAE R T&ET, N\ — TR
T4 =72 FL A2 d NMOS THERR S TR, SMTT 7 v 7 7 bt 2 Y 22 B R R~ T L ERHVET,
VOUT 7 BAZEH 1 TEE D 93% (FEUEE) ~ 107% (FEYE(E) ORI/ 2 >7= 14 FEHE(E 1.3ms ORLERE T PG BV 8
HIGH (2720 &, I EEN BAEOH IEET A Runbitnbdé, PG EAZEBIZ Low (2720, 33us DT 7 Vv
TANZBIEDFHEAELET , ZOT 7V F T4V H% BERGIZES PGOOD Ofd-7= 7 WH T 6BEET, EN 2
Low (2725 &, PG B U658 HI19IC Low (2720 33us DT 7 Uy T T4 VHBIENEAELET, HHLZRWEG AL, PG
U ET7u—hDEEIZT DD GND (TR LET,

7.3.7 PG #EEIC K B HMBOEE

H TS RED B HIIE, B 2RI ESINZ LB & TARAANRT 1B —T Wl o TR &
EEFEOVITITDIFAHZETT, TPS61033-Q1 1. PG BEREICIV HH v EE e SR C& 4, ZOMBETIE PG
v Vout B> DRI Rdummy Bz T2 0ERNHVET, PG IIA—7> FL A2 D NMOS 7—F77F ¥ T,
&K 50mA OEFEREIGE 3£, HAEED BEEEIZETHE PG o LimHE High (2725728 i #hifEd
WA =B REPUC L > TE RN AETIILIEHVFE A, EN EVA Low (27258, TPS61033-Q1 137 1+ &—
TAZIRY —T7, PG EAIEHER 2 7Y o FIFH] (tgiicn) TS 33us T Low (2720 F 9, PG B2 78 Low (ZHERFSH
TWS5E. Roummy 13 #I—AMELTEMEL, K )EELKELET, Roymmy EE LT 5L, HIHEL — M
TEET,

. Output Output voltage
[ 11 YA Voltage I\ discharge from Rpummy
c1 I i
- VIN sSwW :‘
| time
VOuUT |
I GND .‘
— |
- |
>—— MODE e PG tglitch ‘—"
[ >——E&N PG EN |
|
| time
i
7-1. PG BEEICL D HAOMBORE
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7.3.8 ARV NS ALEEREZESR

TPS61033-Q1 [ZIZART NI LPEBHIEHEDHY | LB HE T 272> CREIRO EMI 2L ET, 20T /A A%
SO B B C, Ay TF T R R W R D 26% THAEIL £, AT o2 OB TEE 11KHZ
-(‘\‘aﬁo

7.3.9 BEERE

TPS61033-Q1 (ZiZH it T LR (OVP) 23H0 | AMS T D IF IR IS R N> TIES NI BT A Az R
FELET, HEEN 5.75V & LD E @H | T HAARIAANTF o 7 a1k LES, HAEED OVP ALyt a/L R %
0.1V FlEIDE, T AAATEMEZBLET,

7310 /'S5 RADHE O ERIRE

TPS61033-Q1 1%, I JEEN 1.8V & FRIDE, HAEROHIREZFIALET, HAOBEEMEISRDIEE | HAERIE
NELARDET, VOUT B in I RIZaR{ L, HAJEEDS 0.4V K (27258, A &K 330mA (IZHlRSE
b, FENRE S NS L, TPS61033-Q1 1TV 7k AZ—RT v 7 HOETL, X ab — S hEEZ MG L E
—g—o

73. 11— - vy NSOV

BAIIRE N 170°CE B 258, TPS61033-Q1 [T —~/L Oy MU UACBATLE T, A MIREN, h—~1 o~
Yy ORI (8% 1565°C)  FElDE, T ATE{ELHL £,

7.4 TNA ZADEEET— R

TPS61033-Q1 I, BAMK IZIE, R E /A XA LS 5728, MODE BV AR ETHIET 2 >DOE—F (H
&) PFM £—FK, 7] PWM £—R) OELOENEER TEE T,

7.41PWM E— R

TPS61033-Q1 [ H7 5 E AR E TR IFIC, 2.4MHz O SEEUE JE W H SV A2 (PWM) &0 E3, AJEEL T
BEDHIZESWT, BRI E oA U R 2 FRILET, KA TF 7 A7V OEEIC, 2—H 1K NMOS
FET DALY TF DAV ET, ATVEIEDA L F XD SHIZHINIISIV, A X 72 ERBENLEST, 207 =2—X
TlE, A T o aAmERIC L TS ET, AV 5L A AL vF D NMOS FET 234~
(2720, #Eies D PMOS FET A N0 E T, AL X7 TERB LR —2REL CHar T o2,
AMICBEMBLET, HHBENANEBLEIOE WD, A FIZERITBOLET, A X VXEFRN, =7— T
T OHEINIE S TREESND N —ERAL v a/VRIZET DE IRDAA T 27 A7 VISEHERBLET,

TPS61033-Q1 (ZIFAIE A AL AIA FILTIY, ISWEEFHO A JEE, HAEE, A X 72, Hiar7 ol
WL TEEL TEMELET,

7.42/)X)—+¥&—7 - E—FK

TPS61033-Q1 (ZiL PFM TO/U — t—7 E— RS TERY, AR ONFN M LU ET, A Lo
YIBE, 2T — TUTOHINCE S TRESNDA L Z ITH DN —ERITHIEEEZL T2 — L0 ET, A
U2 DNNL—EEREN TIRICET DL, AREBIIRAIOICHAD 5720, M EEIIREELEL#E X £7, FB EEN
PFM 0 EUEE T 1234 5L, TPS61033-Q1 1IN\ —tv—7 E—RIBITLET, \U— &—7 E—RFT FB EEN
FHRLTPFM HEHEEEICETDHE, WEas R — 2 OB D720 T A RIS A N DT TAA T
R . FDBAAF o B I LET AT har F o itissn, M AETIZE FLES, FB EEN
PFM EEHEE LA FlEDE, 2 /S —F DO RIERF IR L= T, T A AL EAL v F o 7 H BB L CH 1 EIE
N EFLET,
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A

[ Output
Voltage

PFM mode at light load

AN

\/" \/‘ 1.01 x VOUT_NOM

Vout Nom
>

PWM mode at heavy load

7-2. PWM €— RE XU PFM £E— RTOHAERE
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87 V=g RE

E
PUTFOT 7V r—ra fEMiE, TF A AL AV NV AY DR EAARICE ENDHDTIHRL, TF YA A
AV AINEE DI 52 2MELRFEV L ER A, 2 @ B ISk +28 8o a I VT, B
BREOETTHIWI L T2 BIT7eET, Fo, BEHFILAH ORFHREEZRIEL T ANTHZET, v
AT LOREREE R T HMENHVET,

814 77U —a g

TPS61033-Q1 1% 1.8V ~ 5.5V O A JJEIREFE#IH CEIET DI ICRFF SN E A FEa R—% T, 5.5A
(FEAEME) DR — AT EFHIR A2 2 TWET, TPS61033-Q1 1Tl . Hb AR ETIRIC 2.4MHz O#HLL
EJE T PWM TEIVEL $9, TPS61033-Q1 o N\—Z T A ERKICIEZ PFM OV — & —7 E—RTHE){E
L. AMEREGIHORKICDIZ> TEWIREZEHR L £,

82 RKE‘NET IV — 3y

TPS61033-Q1 1L, Ny T U TEMET DR =27V TARAZAHOER ) 2—aTF, 5.5A (FEHEE) DAL YT EIR
e 1% %7~ TPS61033-Q1 1%, 3.3V O AJIEE T 5V2A 2 ) CxFF,

L1
> _T_ Y Y Y
0.47 pH
c1 I
B VIN sw
VOUT s ’ » <
,_— GND
PWM = L c
N R3 R1
PFM _,— I
> MODE PG —
> EN
ON FB
OFF _l R2
X 8-1. 5V AExaA/N—%
8.2.1 BRETEH
BREINTA—F % 3K 8-1 |TRLET,
% 8-1. BEH/\SA—%
INFGRA—K il
ANJIEE 3.0V~435V
18 5V
Hi 718 2.0A
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XGL4020-102MEC 1 9.0 3.8 4x4x2.1 Coilcraft

(1) =R ST =B ORITERE SN
8.2.2.3 HAHa > T Y DER

HAaF o s, Ay Ve — 2 E M DB A7 T ORI E 4, )/7°/1ﬁ§}— I T UV OR
e FOEMES ?EE# (ESR) IZPIfRL £, ESR NEaDOEIIvy ar TR RELESA . HHV Yy T IVEEIC
KLU CHERR/IAREIT X9 AEAL CGEHETEET,
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8.23 7 /U —< 3 v Hig
Vout(5V offset) Vout(5V offset)
40mV/div 100mV/div o g
: Inductor Current Al | I “ hiil r r Hil ( f |~ ‘v\ wl
1A/d|v ‘ |'/'Inductor Current \ Wl ’ i il
\/ /\\\//\\//\\\/\‘ m‘l“LiOOmA/d'V f \H wl“‘ ‘ MM”'
SW b ]
;....,. 2V/div e 5 SW B
f \ { f \ | B 1MRRERR 1) Ml,ll (L
|‘ ‘ " | ‘I \ | |‘ | " I —27er ; ﬂ TL 1 r}
| | | | { |
] i R W } |
L 3 ‘\.-—---J om— e 'w-w ‘\-«w“ uliiili .‘|‘|‘ i ! |“|I )
Time Scale: IOOns[div Time Scale: 10ps/div

VIN = 33V\ VOUT = 5V\ IOUT =2A

K 8-2. ERFRDRA v F > Jikf

VN = 3.3V, Vout =5V, lpytr = 100 mA

8-3. BARRODARA v F ViR

EN
2.0v/div |

Vout
20V/div s

- Inductor Current

2

,\‘!

2.0V/div et

Vout
2.0V/div

W lv‘l 1\ %M “‘r\n’ﬁ i)

2A/div ' Inductor Current
< 2A/div
Time Scale: 200us/div . B : Tlme Scale Sus/dlv
Vin = 3.3V, Vout = 5V, 2.5Q KHi A VN = 3.3V, Vout =5V, 2.5Q ?fﬁh/élﬁ
K 8-4. R4 — b7 v TR B 8-5. v v b ViR
i Vout (5V offset)
Vout (5V offset) 500mV/div
500mV/div y
S T vin
. - avdiv
Output Current
500mA/div
¢ ) } y
Time Scale50ps/div Time Scale: 200us/div

VN = 3.3V, Vour = 5V, loyt = 1A ~ 2A (A/L—L—F 20ps)

X 8-6. ANAE

VIN =27V ~ 45V (X/l/“~\/~l\ 20“3)\ VOUT =5V, IOUT =2A

X 8-7. 54 V@&
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Vout (5V offset)
100mV/div

Output Current
500mA/div

Time Scale: 500us/div

Vin .
. - s
2V/div e g
' el Ty,
e ey SR

‘j Vout(SVof'fset) o
100mV/div

Inductor
2A/div [mmsmey

Time Scale: 5ms/div

VIN = 33V\ VOUT = 5V\ IOUT =50mA ~ 2A X/])‘—‘7o

8-8. AR —7

Vin =1V ~ 4.5V 24— Vqour =5V, loyt = 1A

K89.54» R4 —7

Vout
2V/div

2V/div |
MWW \f“/\

Inductor Current s

2A/div

Time Scale: 2ps/div

Sw
2V

‘V‘Out -
2V/div

2A/div o™ ]

Inductor Current

« T
Time Scale: 200us/div

VIN = 33V\ VOUT = SV\ IOUT =2A

8-10. i HhEREE (AN)

Vin = 3.3V, VOUT =5V, IOUT =2A

8-11. i HiEHRE (E1E)

ERICEYT SiHREIR
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84LA17Uk
841 LAT7Y MDHARSA Y
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ZFT, SR ER KA T DITIE, AT OINE ERVRERESLD FAREZ2IEF 1B LET, @A /A X (EMI 72

&) O EBL LT AI20% ., mEEAA YT TR A 8 dM?%a“Z)_&z»@%ifﬁ“ SW Bz s D3
TORMOESEmBEER/NNRIZMZ, Ay F 7 X2l —ZD T W7 TR 71/—/%EE%L FL—
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7217 T2, GND BV OiE<IZhELE T ML E N BV ET,

TRCOFJEDL N—=F T BERBIRIE L, AAvF 7 FET o3& FET BLXOH =T oS &> TAA
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EAMEREZ 1) ESEDT200 | FEANTHEE A8 (R)22) 2 RELTHEERBEDLET,
842 L 47 M

VIN| o o

VOUT

GND Input cap
| | VIN VOouT ¢ ¢
EN SW N Output caps
PWM
PEM —> MODE GND ® ®
PG FB
VOUT
Blue line represents
trace on bottom layer
8-12. L1 7Y
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o TA T TV —ar Of KJE R E
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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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3-Dec-2023

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
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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
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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
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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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