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TPSM81033 A —/NWE R E8iE (UVLO) HLEE KR 25 1F 1IEH TAE. U AL (AVIN) &1 1.7V (48
8 ) # UVLO EFHBIMER , vTLUE A TPSM81033 kTt mif i k. 24 AVIN 5110 R B H T f & UVLO %
BE (M AUE Y 1.6V ) I, iZas AR . ST 100mV ( SRAUE ) BERE | BRI ZER N R 1.7V (A
1) Z B RS I Z 884k, 4N EN T UVLO B THRI S B BB 2 () i, SeIl b D BE AT B 1k ge 0k &k A2 ik
i,

6.3.2 [EEEFIE 5 3

MRS T UVLO _ETFBIME H EN 51k s £ & 1.2V I HEER , TPSM81033 ¥ 8 it ash. N TR AT
PN A B TR YR T IR, TPSM81033 EAF 3R shthAt . JFUAIT , TPSM81033 BE AT HLp B , FH7Ef s R
KT 0.4V B LLKZ) 330mA NI AR 7 . N T E— 25 Jl /NIRRT , TPSM81033 i fi K il 78 HL FE
WA 900mA ( HAUME ) o K HEIA B N B S , TPSM81033 JFaa 1% |, Rk LA 0.8mV/us. 24 EN
S LR T 0.4V I, WERMERE LA S 2 F B T Oeigi=t, fECWmsi=Nr |, 23 e ek, Ml 5%
HL IR T

6.3.3 I EHHBIE
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5.0V Hit B ERRA , TPSM81033 18 F Y #F FEBH 4 T 28 o 7] LAAIFH PN 368 B BH. 20 s 28 AR AL £ 3 B R 1 B

Wy Do A B A (B 7-1 g R1. R2) SRAE B . 4t B R AT IR S, FB S B s
AYENY Vrero BIL, HBE e AS 171230 5 #5E -

Ri= (M - 1] xR2
VF{EF

(1)

Hrp

* Vout NS H R
*  Vger /& FB 5 Bl P 383 v oL R

6.3.4 AR REETT
TPSM81033 i 4 H FL I FRABAGI 7 58 #E DI 3R] | 38k AG 0 ) 25 HE IR 2% - F 1 Fdh AT P A PR ARG

2 B PR R T 8 A P SRS LA SO O SIS T N v T AT BRI, ORI TRD R I, AT o v HELUBGES B
TSI R TG 2 BT R 2 BRME ( BIATE R PR ML ) o 0k B AR BRAEIN , %6y L IS AE Rt — b
PR I

FERENFLLIRAA (CL) 384T 221, SRS IR (loute)) ™ HITRET 2 5E o

]
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2)
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o VN RS RN R
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o Lo RS Y LR
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© VN TR AR N
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6.3.6 HJEIEETET#E
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EHE R R R, PG SIS RIAS AR BT IF LA 33 ns PO Kb e B 2T o 7T R 06 ik b 96 i 2% 38 W] 5 1
PGOOD KB I FE TR FHi. 24 EN #H 2(KH T |, PG 51 ith & #omtl K FIF A 33 ns hrkilg
JIk e B LER) . WANER |, PG 5] BIEE W] DR FFEZORA , BT LLEE:S] GND.

6.3.7 it PG ZJGESE TR I HE
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PG DRl B ThAE | ZIhAE TR EAE PG 5IIAT Vout 5112 171348 — > Rpymmy HMLE . PG & —FIFR
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- e sw r I/ﬁ Voltage discharge from Rpummy
L PVIN i’fi vout L c2
c1 I R1 I
= AVIN j F FB = time
Roummy
R2 >
f GND
PWM - PG
PFM J
[—————{MoDE PG !
o N TPSM81033 EN | '}
OFF I | i time
& 6-1. i@iT PG ThAEE I H B
6.3.8 LT /E 1R

TPSM81033 HA %t id [EfRT (OVP) ThRE , AIFEAN S i H B 3 TE 28 2 2 A iR I AR P B8 40 4% H LS v T i
HUE 5.75V i}, #8fh&fF1bgF ¢, — B R 2T OVP RIME 0.1V, SR H IR 1817 .

6.3.9 it BEH AT EF R

M4 R T 1.8V B, TPSM81033 - 4f R fillda i B« 4t BB | i iE BRI/ . 24 VOUT 5| izt
5E % B EEAC T 0.4V B, #rd B RER I N2 330mA. RS2 J5 , TPSM81033 H /it itk a s , LAE
I FIFEE % HLUE

6.3.10 #Ehr

SERHEEL 170°C J5 , TPSM81033 st & HE N REWRIR G . M4 IR BRI T RO IR IR E (% N 155°C ) I,
AR R T ARIBAT .

6.4 FFThRAR

ERMHAMHT , BidEE TPSM81033 ) MODE 5| el st g Fhal 4= : Az PFM #1554 PWM A
X, DMELERR G S5 E N SE I RCR RN e v 11T

6.4.1 PWM #z{

FE A5 A E R N, TPSM81033 {3 FHETEE 2.4MHz SR ik 58 R il (PWM). ARYEHI A B S H s
Z U, R AT T BT S N A TR OCE WO AR S8 NMOS JT% FET. M A HEMIN/E RS B, i
I OR . FEUER B, H B A A B OB A . 2 Rl N AR 9P NMOS FET Gl , B
PMOS FET Fifl. HUBRSHEH A IR DIAN e far i i a8 o0 S i it i m T AN i,
T TR, 2 HUBES A BR ZE SO S a0 A € RO A B R AN, R —NIT SR RO 4R

TPSM81033 F.f5 A B AMEHL | Al 3&E N 56 VU FB A0S N L IS . il e . RGBS At R 28l |, LsEIlRaEis
7o
6.4.2 FHEER

TPSM81033 ¥4 it 5 PFM ZERAE—i2 , DA M B I R0% . Yk s NI | 1R 22 OK s 3 B
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M EHE. 24 FB HEIAS] PFM EEuE i B, TPSM81033 #E A . AEHHEERT |, 24 FB HET}
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1 Output
Voltage

PFM mode at light load

AN

-/ ~7 1.01 x Vourt nom

— Vout Nom
>

PWM mode at heavy load

& 6-2. PWM A PFM #5XT fd H B R

Copyright © 2024 Texas Instruments Incorporated FER R 1% 13

Product Folder Links: TPSM81033
English Data Sheet: SLVSHLO


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm81033?qgpn=tpsm81033
https://www.ti.com.cn/cn/lit/pdf/ZHCSWI3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWI3D&partnum=TPSM81033
https://www.ti.com.cn/product/cn/tpsm81033?qgpn=tpsm81033
https://www.ti.com/lit/pdf/SLVSHL0

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

TPSM81033
ZHCSWISD - JUNE 2024 - REVISED DECEMBER 2024
7 N AL
#E
DU R & S BB T T o |, T AR AR A S 8% . TI % 2 7 St e o i 2 15
W, PRI UEATIR L Bt SE I A A R G D RE

71 MNAER

TPSM81033 &z [FI D F L e ¥ 2% |, &
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Xf T HAd A R, R AN B R A (B 7-2 i R1. R2) B . W EUERAT IS FB SI#
EER S SARUE Y Vrer. BRI, HEBE 2> Hods 7 #4250 5 e .

Ri= (M - 1] xR2
VF{EF
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o Vout NS H R
*  Vger /& FB 5| I P 383 v o R

N TR ORI | MAE R2 /T 300k Q@ , BLAffRIE R2 By 2 /D EE FB 51 IR FBIA K 100 £%. ¥ R2 Bk

NBURHME AT IR S HUR FFIEANTICAIBE ST o K R2 B LSO S v (R P P AR S AL, AT AR S B SR vy
IR

SwW
~~ r° 3.3V
> I * <]
C1 _L PVIN J,'—J' VOUT % _L C2
22 uF(OGOSI R1 I
L
= AVIN j I— FB —
R3 2pcs 22 pF(0603)
= R2§
N GND
PWM 1
PEM _l B
> MODE PG
TPSM81033
> oN EN
OFF _l

E 7-2. AN B E 3.3V FHEE G5

7.2.2.2 B A RSE R

oA R AR AR R B Oy 1 i SO R AR E VR R . SRR S AR AR A LSRR L (ESR)
K. RBF R ARN ESR NE |, 45 S0 R T (iR /b A iE e 75 f ol 6 1HE AR .

C.. . _ Jout *Duax
ouT = v o
sw X VRIPPLE (6)
N qj
Dyax E RKH R E L
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AR TS L RS A2 S ESR Xt SUR KR . bl HL AR K ESR 51 A Al S e VA AE S0
LR AT BB 7 FE 0 7 AR .

VRippLEESR) = IL(P) *Resr 7)

FEAG S B B LT EAAZ LS 5 51 0 P e i 2 PR U /N O IR B, B B T 2 1 3 PR IR
HLAY . M B A L AUE UK T AT RE S B SEIE 50% MR . (I, fER0E UKD T IR 4 B A R i, LA R
A2 Fr e A% Y U N R . A2 PWM BLECR | 88 K Y F 285 7T DL R S0 r IR B

TI B AE BRI T 1A BHE AR AN 10 u F 1) X5R B0 X7R W&t A | Mt e T 1A BHE
FERHEE N 20 u F (IS8, f B 8 B2 T IR e R 28 /M S R B s e vE o o SR HE e 28 B T kv
, FHEREZS TRES AT E . £ PWM B0, 36 %0 H HL 28 2% v DU 4 B S0 R B /N o

XTI 40 u F RS H AN, T @B AT AR B 2 RUR (frrz) BN 1kHz |, EANEEUCK 50 BR
G AR S RIS R, LUIEBR AN VOUT 85 2] FB i) — L m i 75

7.2.2.3 SN ABIER

RIONZJZ XER B XTR PR A4 AT AR ESR JERANRE RS |, prol b G & T R Has i m AN £ /. A
A SR LU I RESEIL AR . BLAR 22 1 F/0603 Hai A\ L 75 4 A2 LA AL K 22 B0 FH IR 285K, Bt mT DS BRI L 2
SR K PR PEE by /D i N R SL o A P i e A N PR I /N o BN S o P T PR A O HLE I S
R, i O OB R 2 AN AR AL SR IR . SRR FTAR S Bl i, JFRBEEOVIA B ARRE |, BT
RERfE. EIRXMIBOLT , NAAE P RN P2 8 AR [ TR B AN R R R (B A 2 ), DU
/D LR 5| 24 P T B e i N FRL 2 TR AT RE R A IR B

7.2.3 [ 4E

Vout(5V offset)
20mV/div

WPINEVINRY NEPNEVEN

Vout(5V offset)
100mV/div

1

Inductor Current

! Inquctor Current
‘ PN Pa 00mA/
SN N N W ’w

1A/div
Time Scalef200ns/div Time Scalé: 10us/div
VIN =3.3V , VOUT =5V , IOUT =1A VIN =3.3V, VOUT =5V, IOUT =100mA
& 7-3. EHRBFKMA T RITRBIE Bl 7-4. BT I RETE
i
EN EN
1V/div 1V/div ‘
‘ = s s
Vout ) Vout
2v/div i " 2v/div
AR ML
MMMWW“ IR
Inductor Current ' Inductor Current \
1A/div 1A/div - .
Time Scale:{200us/div {Time Scalej 4s/div
Vin=3.3V, Vour =5V, 8Q FHL BH 471 45 ViN=3.3V, Vour=5V, 8Q FLBH 671 2%
& 7-5. B3I & 7-6. KUTEITE
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Vout (5V offset)
500mV/div

B W ememsmee ML Vs
SN S W

Inductor Current
1A/div

Time Scale: 100us/div

ViN=3.3V, Vour =5V, louyt = 0.1A 1A, 10 us JEHR

B 7-7. EBRES

Vout (5V offset)
500mV/div

]

. =
~Vin . . : .
J 1V/div r——

Time Scale:{200us/div
ViN=27V £ 45V, 30ns E#ER, Voyur =5V, loyr = 1A

& 7-8. RERBES

5
Vout (5V offset)
100mV/div

Vout (5V offset)
100mV/div

500mA/div

Time Scale{400us/div

VIN =3.3V , VOUT =5V B IOUT =50mA E 1A ?El#ﬁ

Time Scale} 4ms/div

ViN=3.3V, VOUT =5V, IOUT =1A

B 7-11. AR ORY (A )

Q 7-9. ﬁﬁa% ViN=1.7V & 45V 8# , Vour =5V, lour = 1A
B 7-10. ZRE
Vout 4 Vout
2V/div 2V/div
e T
Inductor current
2A/div Inductor current
MWW N~ 2A/div ,
. Time Scale} 2ps/div r Time Scale: gOOHS/div 1

V|N =3.3v, VOUT =5V, IOUT =1A

B 7-12. W ER AT (KE)

7.3 HFEMREWR

BB A AIAE 1.8V 2 5.5V [ N FIE RS B N AT . i A VR A A RGP . SR N FRLRER 25
Fetas i J L), IBARR TR MR R 2 Ah | ATREE T BAOM KR A . W, EFEREN 1000 F [
BB LA A S . BN R R S LA AR TPSM81033 (1 Y Hi J i HH L AN i H P 7 SR A o 0

fE.
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7.4.1 #3755

XEFRA SRR, JCHGE LLE T SRR A ey f RIS AT BT R IR, A R sttt 2 — N EE N i R, AR RAT
)R, Fe k& ML E MM . Oy SRR MR R, P58 ETHA R B AR HE . v 1 B ik
BNER (il EMI) SREE , mBOT R BRAR I IE A R B B, A N LA AR G BRI VIN SIBIAT GND 511, P
B A N\ LIRS0 -

T T e e B O B ) RS AR AT G FET JTaR , Gl Biitds FET , V)5 &M A ds | FHR B ZIJT% FET
et o XA IR AR A S AP L TR R BRI 8], AAUR T RERE . [RIBE , Y A 2R AT F I FE T VOUT
SRR GND 5, BdiZb VOUT 51 i o

N T IRIFELFRAERE | T BCK SRS RER I 2 10 MR K.

7.4.2 Fijiantl
PVIN AVIN  VOUT
Input cap e
_T_ swW _T_ _T_ Output caps
e | T 7
EN MODE PG FB
PWM . AA A GND
PFMJ
VouT
Blue line represents .JV\/\I'.
trace on bottom layer
&l 7-13. 1 )Rl
7.4.3 HHHEBFT

FEEH TR T, Bk IC SIRIRHIN 125°C, T BRI B AR Pogmay » 3052 BR Ty 50k N F 5025 T
Pomaxye BKIHHRE R (1177 7258 8 e«

_125-Ty

P -
D(max) RGJA (8)

He

o Ta e NHE &SRR
* Ry a RS B R A HI 4 2 IR
TPSM81033 KX F QFN # % . HERSLFREEARIEHREER KEE LI+ PCB KA /. NHBEIFIER

( GND. PVIN 1 VOUT ) i 58 Kifi 58 JZ 1) PCB i mI # m#Ege . A H o8 L i fURK #e st P i & #:3) 1C T2
FIRZE , mAEHEEZ , X s g
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T KAAEE == MRS A RHE R, ARt RS 2= 5 B 55 BUOR 2 & A R HIA AT, ASRed4 it
F= S BRSSO E S AT T 7= S EUIRSS — S R R BOA T

8.2 FWCU RS S HiE AN

BB EREA | HSHE ti.com BRSSO S @Ay AT, By B i AE B SE
Lo AREGMVFEME L | EEELT BT SO S ET sid k.

8.3 RFHE
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DA BB R B R R, R I 75 B e Bk R B
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8.4 H ¥R

MagPack™ and Tl E2E™ are trademarks of Texas Instruments.
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R (ESD) SRR AR L . DS (TI) e UG i 24 ) TS HS 6 A P B L . RS 05 TE Ay A 2
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m ESD HIHA/NE SERUNITERE RS , KBS, K IO G R L BR 7T RETE 2 5 2 BIHUR | IR BNARF M S
K DCER AT RE 2 S BRSO A AR AAT .

8.6 RiER
Tl RiEZ RARIEF B H IR T ARG, 157 REEIE R R E X

9 B P seid

T DR RS B DR AT BE -5 24 A R 1) TR AN (]
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NOTES:

1.

2.
3.

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.
The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
QFN-FCMOD - 2.00 mm max height
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NOTES: (continued)
This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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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 ©)
@ ©)
TPSM81033VCDR Active Production QFN-FCMOD (VCD) |9 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 033M
TPSM81033VCDR.A Active Production QFN-FCMOD (VCD) |9 4000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 033M

@ 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—
LR ey R g T
o| |e e 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 OO 0O 0O 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)
TPSM81033VCDR QFN- VCD 9 4000 330.0 12.4 2.9 2.8 2.2 8.0 12.0 Q2
FCMOD
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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)
TPSM81033VCDR QFN-FCMOD VCD 9 4000 367.0 367.0 35.0
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PACKAGE OUTLINE
QFN-FCMOD - 2.00 mm max height
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
This drawing is subject to change without notice.
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The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
QFN-FCMOD - 2.00 mm max height
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NOTES: (continued)
This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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