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6.6 LSRR (42)
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7 VE4NUL
7.1 MR

TPSM82830x /&M K F# A R %1 |, W26t 1A, 2A Fl 3A fliA . XEL3e/F{# ] DCS-Control 7& , %7 Z 0 LA
AR e L K SR IR ] (PWMY) T 4% % 46 (5 H i T B Bk i i/ i) (PFM). BL PWM #52xiE 47 #1)
FAFLL 2MHZ FF55 5 BL PREM BERUS AT IR |, S8AR IO OGP e b 7 a8 ri i A8 4k, JRBEE T Bt i B I T B AIG . %o
T 7 B Y F R SOk B R AR 9 R, MODE B I b (1 5538 48 H P 2 sk B3 CR7E BT T3 4 1F F 18
PWM ( AR 2 AR H AR T IRCREAK ) o (AN 2 R 2% DR 4 R 1 B8 0.5V & 4.5V 2 [8] AT
{8, PRFRIFANE Sy 2MHz |, F HLAES N FUH Y BBl P (9 AT 3R AR A T 42

SEREAT SCREMT AN P B R AT N B R S

5ZAFNH AT 2 A LE , TPSM82830x #3 i HLA P/ EE L - ke PFM Al PWM #585XF fi FH pig L
gy, BEASMEREE R TR NGE | MO IR SR B g8 A R b 2R H 2 A8 AT TR EMI

VCB B3 A ] MagPack $3 A, s I e 14 BE HL SR R B it . i BB MNAXES (TI) &4 B4 o P o
MagPack £ 3R, XL RS AT HR Alk F sl B DR . e . RAFAOIIERE . 2 I UL EARA EMI
R o
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7.2 ThEETTHEE

EN
Control Logic ] PG
MODE VesINT —]—
Vrer —] +'ﬂ_
Thermal
Soft-Start UVLO Shutdown
o —— v
IN
r] VIN
...... ——Cff Ramp Vsw L
.—,I:’ Vg, Nt i
L —:’._" R1 Peak Current Detect —C) —_—
FB |: 3
- " EA
v
5 VRer +
.r,: .
< R2 Comp HICCUP / Latch-off —
Y [
1
I
Vsw [—
Modulator —— Gate Drive * L] sSw
}_
| < LM
Ton I
| | Output :| vouT
Discharge
VIN VSW
Zero Current Detect —C)
05V
Or —— Vrer [ GND
Fixed Output Voltages L
R1 and R2 are implemented internally (dashed lines) for fixed output voltage versions only

A. 1E RDS #% | A )y 470nH ; 7£ VCB $3 412y 400nH.

7.3 FetkuiHd

7.3.1 B A (PWM) &7

405 MODE 51 B9 A1 BB A SR T U SR SUBCRIR I — |, W SR AE 8 2 S i (CCM) T~ LUK 58 4
fietT , Wil 7-1 Pros. PWM iaq7 2+ BATRE T MR ) B & MAE R FE I (8420 . 08 7 EREIRE R AF T 5k
BUAERE RIT R, IR R TSR

Vv
TON = ‘ZK]T X 500ns (1)

1155 MODE 3 ISR | # i i & (L SUR AL T GREFI] PWM 247
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Inductor Current

Time

v

B 71. B FEHEA (PWM-CCM) BT

7.3.2 TipEH=( (PSM) &17

NTER AR R ACE | %2 WA ESL S B (DCM) A4 AT ERE (PSM). 4% H H /N T H
JRES S ) 20 B R AR R AR DA E (0 S IE I (RS AT |, TF ORI B 51 R L BRI ,
B 7-2 fioce. wHEARIE

ZXIOUT
= 2
fpsm 2 VIN [VIN_VOUT] (2)
ON " Vour L

T RDS #3% | /i L =470nH ; %} T VCB 3% |, {#if L = 400nH.

A

A A

7\ 7\

/7 N I\
¥ >

Time

:

Inductor Current

Skipped Pulses

& 7-2. AELSEEA (PSM-DCM) B E

£ PSM LT, H oS T 0 i T AR H AR AR, AT DA P S R PR A 1 P AR SRR BE S/ MR AR F AR 24
KT 90% I, #HALSHN PSM |, H7E PWM T (R KR H T

7.3.3 F3IHEE Y

2 EN RN T, ST BOME I BRI ST a7 A7 45 o BUERABAE tyeny WEK. )5, WHBHUR BB
2] 50 S0 ) PR o 2 T DA SRt K PR VR R AL DR A PR R R B S B ) o e I T Ak P
PURIRE R A A B ER S . )5, PG G S7E RSN AEIR typ). Kl 7-3 fon 7 EN SIEIEH 2 VIN IS
ZNFH
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Vin 7Z 0.7V
|
|
EN VEnE)

| Device starts |

)

| |
I switching UL
v Device initialization : :
out complete | 1
|
| |
| |
[ tyen) —————Pl— tss —|

! |

|
—

|
|
|
|
PG Undefined |
|
I
|
|

—»!
| |

& 7-3. EN 3= VIN B E s F

K 7-4 Jeos 1 ANERAE T IER R EN SR R 3h 8. BORShIIRERAT S AN g, AER s, i A A AR R
FFEH . BORM AR S5 A BORR Mt A T B b A i A SRS IE R 3. BB BT N B AR YE H
i PR R Bl TR e d K HH LAY . TPSM82830xK i AS AT LA A WAL 4 H I | SE K Bl ]

Vin ——f—0.7V

EN

Vour

|
/ Ven)
|
|
|
|
|
|
|
|
T
|
|
|
|

<_td(EN)_’:<_ tss _>|
| |
| : |
— ! Device | : —
PG Undefined : initialization ! Device starts |
| complete | switching |
T | T
—V: :4— tara)

B 7-4. SMERAE S5 EHE] EN 5 I IR S

AR ERE M, TPSM82830x wT LAJH Zh 2 Tifi B ey i . X T ¥ iAW Eis AT , 720 F i _E RS AT Ui
B . &1 7-5 JRoR T A B A T B e

| Final voltage
Vour b Prebias voltage

& 7-5. Ja3h A F e B
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7.3.4 I TR IR

% RN T A S50 B A Z W R BRI T BE . 48R I B0 FET v iy s i 1 55 67 380l o B 1 oo i e il
W IR PR AR | %28 h2 Sr BN e il FET JF- Sl FET. il FET 278 F —AMNTFo B aan Bk S,
R, T PR R 2 P AR R IE IR (B % )y 60Nns ), X4 2SRRGB e i PR A 26 A, AR s FET o
BN HLR 20 v T B H AR PP AR S 1 EL IR PR 1

7.3.5 X IEHE

RIEBUE (UVLO) Thfie aT B ik 23 H7E S N B I BE 25 UVLO BRI LL R IHRE 4T .

7.3.6 #KHr

BRI SEIR (Ty) AR IR AL S s, R T, #id 150°C (ML 7UM ), 28MF Sk N PGORIDIRS | IR W@ H AN
20°C. £ Ty A Z 25 , IR IKE IEFIEZIT.

7.3.7 tL4EHT EMI 1455

TPSM82830x #s K F Je it A |, n] 5 KRR FE M/ G FP (EMI) , FERERFAHu i 4% 1) EMI bRifE . JlE b
B 2 EL AR R B2 b Wb 7 A AR ot O HOE R BR B s 7R ER AR, A RO > T EAE 450MHz
DL P2 AR B i it e R S o R b F AR S A R ATAZ TR 5% FL I B AR BRI ) R AR R

B 7R BRSO, IR S B SR P AL RT3 R R R R SO AR SR B 2 o XTSRRI AT
PRI BN S | I SRR s> B o, AT FAIR EMI

EN 55011 (2016) 6.2.2.3 Radiation disturbance Group 1 Class A 3m QP

>N
S

MRS

t—t—+

(%
S

s

t

Level in dBuV/m
B
S

+ + + +—t + + + + + +—t+—+ i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Preview Result 1V-QPK

Preview Result 1H-QPK

* QPK

EN 55011 (2016) 6.2.2.3 Radiation disturbance Group 1 Class B 3m QP
* Final_Result QPK

EN 55011 (2016) 6.2.2.3 Radiation disturbance Group 1 Class A 3m QP

| ERERAA TPSM828303ARDSR Flfn#E BOM (1] EVM Lillf5 .
IOUT =3A VIN =55V VOUT =1.8V

& 7-6. B85 EMI P68 ( 56 A 350 B KRMHIH) CISPR 11 3E5H R SR )

7.3.8 VOUT g/

TPSM82830x i th Fi K5 FE R T 38 7-1 F A H SN R . S T T ReMER 5T/ |, DA AE BT X o7 A ik
AE P BE 15 i
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71 W RERE

AESES S HE
Aoy s s Sy s ) R PR P B v LR BETH A A
RETR A AFRHE ARAEHIE R
NN AFRHE A EHIE R
i N R RN L S R ACREFT IR 1R TR R AN H A 3 HLER BETH A A
B P AN A7 3 L R R TN A7 R R ) i LA LN 4 N
I gﬁ}\ﬁﬁ/ﬁé’% L EBeAs . SIS Al RA L 0 A AT 2 1
8 FRESE (5 5 SR A BURIE S | fEHISEIE UK LK o |k
AL BRAR A R A 2R 1 e R R R % FL R et N SRR 1 1

B B S P REXS VOUT KB AR HORRE M . S AR AT OB I M 1 A AT AME |, TEH ik, 7 B R Gl
LA 0 PO A AT AL TR AT L o AR VI i REAS . DCS Fhhals b 2 ASIF I N Kk
AEARACI R . ST BRI A AR BRSO BRAE AR I R A, R TR AL e R
TPSM82830x HA BNt AR Z , T LA 21X — 7 Ko

TPSM82830x (1] PG 5| Bifr T F FiUsk VOS Bl . Pt |, A7 LA EEE] PG )4 % o 7= A= 1 — Ee 55 iy
(2 H PG X VOUT [f52m ) . AZEM R {# VOS # FB REITE PG , Wil B HAk. A fHms
s |, Wal L PG 5] L3N miE 33nF ) L2335 K KPR FE B2 M o FEIE LT N 52 AT 2R AT JR A 26 AR 38
R PG [k B R 233 K<) DLUAR N s it

7.4 BThEEER

7.41 B, ZHAHHHE

LffifE (EN) W B NE PR, 830Gz T, W F ETHES | MABE B @ N 0.8V ; T FRES |, @w
N 0.35V. ANEAE EN #FE25. W EN 5 R E(CHE T, KRBT E R AUE y 100nA | 2 smfl . 15K
W), PRI E MOSFET AN il B B 4 0 7, i fi R 2 i A pE B SW S =i, Rk, AT
R IhREIEHIEE |, L2N4ERF VIN,

7.4.2 B/ L HAI 100% BT

SN B L RAE R, EONEIMEAEAEERA ST, U HREF ERRIT 0 | DU A 20 & 24 1)
R

R (Vour) BEEHIANHIE (Vi) WESAFEEN 100% B miiIF R RpE: Sy | SCHrIRmir <. it
BAEAE A O BN R A Y, AT T 0 A R A it L TR Y R SEBUE K IS AT I ). Vi A1 Vout Z IR
ZAE H 0 FET _F 00 S PR B a8 i B B kg o T IE PR A SRS SR BT E Vour 1ET i I/ Vi

ViN, min = Vourt + lout,max X Rpp (3)

H

* Vinmin = AT OREFS H HL R BT 75 ) /N N HLUE
° IOUT,MAX = e K H LR
* Rpp =M VIN 2| VOUT RyHERH , H A S0 MOSFET S H BH AN o JEEs 1) B HL P

7.4.3 BIIEH

TPSM82830x H.A M & HIFEIEH (PG) Bhht. 4% fiJEkBFRARER , PG SIIA NE ST B, S AELE
F. 4F UVLO si#telbind , PG NKHT (1ESRE 7-2) . BT EH ORI PG IhEE |, Ztbiiss BA I
BRAN PR f R R . PG 5l RISt , HAE B A 1mA. FEJE IE 4 75 A0 — AN 82 BT
F 5.5V [ HEHU b B P 2% .
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& 7-2. PG 5B
BERS
h [ 2k fi AP

EN = &fF | Ve = 048V J

EN = &, Veg < 0.56V y
=L —

EN = &HF , Veg < 0.525V J

EN = &1, Veg = 0.55V y
PNl EN = {&H- P J
O Ty>Tusp v
UVvLO 0.7V < Vin < Vyvio J
IR Vi <07V ;

A PG {5 5P HA B g3 10 EN S, AT PG 15 5% 2 A IEPUEEAT I P42 . RAEE PG 513
I, B HAARFFRIER: . PG BT FEEINA typco) MHIEISTE , 41 B 7-7 fos. H3N, PG 55 MR E
WONPIR ARG typa)e

\C\ de-glitch delay \_/—1/ de-glitch delay \_/_1/ \C\ de-glitch delay ﬂde—g\itch delay \_/Q/
b

> <> «—>» > >

. B

B 7-7. BIRIEHET A
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8 LA ALt

#HE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAER
PLURER S4B T AhEf e vt |, JE R s A 8 8 P 4 S 228 SR 58 i 22 A N R HE R S 398 T A AR R iR 1

TPSM82830x & —#k [Al 1 [ JE L 4 2 YR AR B | BT 7R A Sh R i AR R E B 2 N . X T RDS #1235 |, HEEA
A470nH , 257N £20% ; T VCB #1235 | HUIR(E N 400nH |, BN +20%. HF3EK 5] (1 25172 5 AR 4 5|
%t 5] HIFE 2 F1 BOM %} BOM Ff%5 .

8.2 HLAIN A
TPSM82830x
Vour
R; Ry
Rz
& 8-1. TPSM82830x [ 47 i FH
8.2.1 it ER

AR EIE R 8-1 HFETHI IS EUE N NS EL.
% 81. &

IS AME
N HLE 2.25V & 5.5V
T LR 1.8V

T SO0 B <15mV

* 8-2 I T Bl B et

& 8-2. IR

e B HIE R

C1 4T7uF | BEHRASE , 6.3V, X7R, R5J 0603 , JMK107BB7475KA-T Taiyo Yuden
Cc2 2x 10uF , F¥EHZEEE |, 10V, X7R , R~1 0603 , GRM188Z71A106KA73D Murata

R1 WyeFit s, 523kQ 1/16W , 1% , s+ 0402 , i&HF 1.8V Std

R2 200k Q , fraCHIBHAS | 1/16W , 1% , R~1 0402 Std

R3 100k Q , JraUrpEAS | 1/16W , 1% , R~ 0402 Std

16 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPSM828301 TPSM828302 TPSM828303
English Data Sheet: SLVSGM1


https://www.ti.com.cn/product/cn/tpsm828301?qgpn=tpsm828301
https://www.ti.com.cn/product/cn/tpsm828302?qgpn=tpsm828302
https://www.ti.com.cn/product/cn/tpsm828303?qgpn=tpsm828303
https://www.ti.com.cn/cn/lit/pdf/ZHCSPA2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPA2C&partnum=TPSM828301
https://www.ti.com.cn/product/cn/tpsm828301?qgpn=tpsm828301
https://www.ti.com.cn/product/cn/tpsm828302?qgpn=tpsm828302
https://www.ti.com.cn/product/cn/tpsm828303?qgpn=tpsm828303
https://www.ti.com/lit/pdf/SLVSGM1

13 TEXAS

INSTRUMENTS TPSM828301, TPSM828302, TPSM828303
www.ti.com.cn ZHCSPA2C - JULY 2023 - REVISED APRIL 2025
8.2.2 IE R W

8.2.2.1 {#F WEBENCH® T EAIBEHEi TR
A bAl | fE ) TPSM82830x #41F 3148 WEBENCH® Power Designer £l 5 il ¥ it 77 & .

1. W ss , £ “aSFRS 7 FROPRASIES | SRRl WML, FIL BT,

2. fEF—# (eSS AEETE ) hRARARBRE (Vin)s SRS (Vour) A R (lout) 25K
3. fE “BHERFI” Ho kBB I

4. BEBHEVOPRE RIS MRS (T) B A RTAT i 07 SR AT B

WEBENCH Power Designer $2fit 7 @ fl| R EEE |, 3+2' %1 7 LR Aot DU i D EHE .

FEZHEOT | ATHAT BLU TR #RAE

o BITHAMGRE , WEEIERIE UL ARG

o fE i LB BTG R 7 S LUK CAD s s & i
* TN PDF & B & I 5 RS
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FRFREZE [WF] FERE [V] Rt [mm] RSP A B ()
10 6.3 2.0x15x125 MSASJ21GAB7106MTNAO1 , Taiyo Yuden
10 10 2.0x1.25x%x1.25 C2012X7R1A106K125AC , TDK
10 10 1.6x0.8x0.8 GRM188Z71A106KA73# , MuRata
10 10 1.6x0.8x0.8 C1608X5R1A106K080AC , TDK
22 10 2.0x1.25x%x1.25 GRM21BZ71A226ME15# , MuRata
22 10 1.6x0.8x0.8 C1608X5R1A226M080AC , TDK
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90 95 100 105 110 115 120 125 90 95 100 105 110 115 120 125
Temp Ambient Temperature (°C)
VIN =5.0V TJmaX =125°C 0 JAT 66.5°C/W VIN =3.3V TJmax =125°C 0 JA = 66.5°C/W
&l 8-34. }pER ( & TAEX ) VCB 3% &l 8-35. &M ( Z&T/EKX ) VCB H3#
Tek Stop - I Tek Stop [ = 11
.VEUT(H.WW D VOUT(H 1BV A S i PP
; M ‘
It INRIEE AR AN
. p P ‘“\._J”‘JLL_JLJL
o B+ L...J s
/‘ / /\ A e WAV o Wa Wt N \Wa,
Byicolr’ \ f _‘J Jk Bjicoi
@ 20.0mVAR 2.00V O% @ 1.00A N)[!.Ol)}ls ][fw??acoslﬁs ] 37‘9?SZJIIKHZSOOMA] @ 20.0mVAR @ 200V Oy @ 2.00A %«)[Amﬂns ][?N?opcosl:‘s[s ] z.gxéMszAzzA]
lout = 100mMA PFM louT = 2A PWM
] 8-36. firth FiLHR &L ] 8-37. it HE ER S80I
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Tek Prevu [ I 1 Tek Stop [
' d
j \\ 4 n_-—-u_u—-) e
| {
@ {10UT I ————— e wliout

'VOUT'”'W'W 'VQ”TM'MW_——/\N

[ l2d ®|rG

& 50.0mVie 2.00V Q% @ 1.00A &)(40.0us 2.50G5/s © 5 920mA (@ 50.0mvie @ 200V Oy @ 1.00A &)[40.0us 2.50GS/s © ;5 200A
30.20 %, 1M points || < 10 Hz 30.20 % 1M points <10 Hz

lour = TMA & 2A PFM SR =1A/us lout = OMA £ 1A PWM R = 1A/us

& 8-38. MEBES K 8-39. fiEBES

Tek stop [ = I = 1 L Tek Stop [

EY|VOUT(+1.8V)
PRRAEG

@ zov w @ 20.0mvViv&) (100ps 5.00GS/s @ / 524V (@ 200v & @ 20.0mvia) (100us 5.00GS/s @ / 524V
0.20 % 5M points 100.000 Hz 3 30.2 5M points 99.9999 Hz

Vin = 4.5V % 55V PFM lout = 100mA VN = 4.5V & 5.5V PFM gk PWM lout = 2A

& 8-40. LR ERIES B 8-41. LRERRS
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Tek Stop Tek Stop [
3 4 4
BVIN BVIN

(@ 200V &

@ 20 nmvw)[wo;as
i 30.20 %

5.00GS/s @ ;5 360V
5M points 99.9993 Hz

Vin = 3.0V & 3.6V PFM lout = 100mA

VOUT =1.8V

@ z00v &

Vin = 3.0V & 3.6V

@ 20.0mVA&) [lnnus
i 30.20 %

5.00GS/s @ ;5 360V
5M points 100.000 Hz

PFM &% PWM lout = 2A

VOUT =1.8V

Tek Stop [ -

K| 8-42. LIRS

Tek stop [ L

.

—

@ 1.00V_& @ 5.00V & 2.00V O% @ 1.00A i«)[lﬂops ][I.ODCS/S ] e s a.sov]
§19.90% 1M points 100.000 Hz
IOUT =2A PFM &% PWM

&l 8-44. TEH HBHIKAF T ESN

Kl 8-43. L kBES

(@ 1.00v_w @ s00v

lout = O0mA

5 @ 200V On @ 1.00A 5;/][‘00“5
i 19.90 %

][I.OOGS/S ] @ 7 350V
1M points 100.000 Hz

PFM

& 8-45. ZEH 5 5h

26 FERXXFIRIF
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Tek Stop Tek Stop [
B{EN o = S [ ——
WLt [
e INEER
| |
Blvout o =
.:—\;* it 1| | %
@ 1.00v & @ 5.00 A 2.00V O% J[!ﬂqus J[m][ 166.0()\41Hz2'm (@ 2.00v_& & @ 200A % @ 200V Qw)[«»,ooms . ]mm
IOUT =0mA PFM IOUT =1A PFM E‘Z PWM
&l 8-46. 2411 , AT R B & 8-47. i AR
Tek Prevu M 4.00ms Tek Prevu M 4.00ms
SHORT: 1 SHORT————————— 1
(2 e N i e —— S
B{vouT — —_— »{vout — — —
B I - B | o
Zoom Factor: TKX Zoom Position: 11.8s Zoom Factor: 400 X Zoom Position: 9.53ms
.SHORT——/ ED{SHORT
— 1l il R
gL RN
o J W__ UL 2 Tt JU
SR e A ‘ wwmwmw T
/ \ j s | ]
L - .IL————/\VJ\J\ | SR
(@ 2.00v & @ 200 2.00A &% @ 2.00V &.’_WJ[ZAQ.OO;AS ][ﬁ’(‘)nmps‘:lsms] 20.9000.; Hza.osA] (@ 2.00v % @ 200 " @ 2.00A % @ 200V sm)[zlo.o;:s o ]m} 23001‘; HZz.osA]
lout = 1.0A PFM 2k PWM lout = 1.0A PFM s PWM
&l 8-48. WrERIE R RY™ ( TBUK ) 8-49. WrSE R B IRYY (K - S E )
Tek Prevu e = Tek Stop =
o e e t 1 e —v
fo= am $hh =
[AEN : [DyEN
£ B
?»{vout B{vout
@ 10.0mvVes @20 @ 500V & )[!(mps ]ﬁbswxlmpso/lsms [ @ s 260V E 10.0mVOs @ @ 500V & )[moys J fbsh?%so/';“][_?s 7 2.60 v]
lour = 0A PG 3 HITC A 4 PFM B PWM lour = 0A PG 3IMEZE PFM B PWM

& 8-

50. PG %t VOUT {520

GND

& 8-51. PG %f VOUT KM
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Tek Stop = :

® 2312ms |.7esv
®  587.6us 1.799 v

A1.724ms A798.4 Ev

4/-—_—-

[2XEN eum——

B{vour

(@ _10.0mvon @ =00 @ 500V & ) [100ps 2.50G5/5 @ 7 260V
i 9.900 10M points

lout = OA PG 5/ 1nF , E#Z 100k Q PFM & PWM

8-52. PG Xf VOUT {154

8.3 HRMHREIN
TPSM82830x Z il %t T~ N\ FL B B A RF Bk 325K | IF BT N7E 2.25V % 5.5V [f% N BLJE o R S Bl N 247 . BN
FELYR A % RV DA AR PR S AE B FER FLUE . S L R AN A HE LSRR E BUE R

8.4 1ijF
8.4.1 /G758

Eﬂ)ﬁ'a R (PCB) A1 R ds ORI m P RE R 2 — 20 . A @WK EMI PCB fii )& |, 182 5 A/ s
R AR PR AR R AT RE SR 1C TR . IR AT AT ORR HLRAT E B . R B 11 L A LA £ R SR AT 26
HL BEL AT I 2 HLRK

o CRER R Y AR AR RO IR AR ISR 2 GND 51, DUk S Bt B 5 (A%

© VERPIE RGBS R R . R FB AR I AR AT . R I EEAT LR B SW i . FB HLBH 23 %
FL IS R 0 JUAE i L LA e LR

© AREARL EMIPERERITCHTRE . ARSI B, 2 A

8.4.2 7/ hl
[ 8-53. PCB #fi /& ( RDS #3 )
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& 8-54. PCB fi &L ( VCB 33 )

8.4.2.1 iHERTFT

T 8 R4 R £00 1) S22 T O 2 s 2 v SIZ B o R B0 Y T R R B R, R R T RGN R (R A

R I BCASS AR ) DA At R 0 TT A A7 AE 2 R 25 58 J0 4 I T S FE BB

s PERE PR FEA T 1A

« 9 PCB it kA RE

s ERGHINTERRE

HEFE(Z B P A B BE R 58 o SR AL T A5 e SEBR M A Y PCB Wit s EVM L8 #vdEds . ZEH:3) PCB
b 1C IR B RS T AT R AR R B R . A SR ATl F S B T 2 VRIS B, TS T BRI N A

KM JEDEC PCB i 11 HI46 MR H5 1 B R AF 1 T GLEFTIC TGRS
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9 AR HE

9.1 B Hr

9.1.1 B=7 7 B 7

Tl RAH S5 = e EUIRSSH L KIS B, ASBER R 28 7= i B AR 4% BRARAS 13 F A SR A AT, AR itk
K77 SR 5 B B S AT T 7 S ER IR &S — B R R R BA AT .

9.1.2 FR%Z#

9.1.2.1 {1/ WEBENCH® T EA& T+ FE

A bAL | i TPSM82830x #4135 8 WEBENCH® Power Designer £l 2 & il ¥ i 77 & .

1. W, £ SIS TR RMASIAS | SRR MR I TBE T,

2. fEF—#R (eSS I HEETE ) hR AR R (Vin)s Sl R (Vour) A IR (lout) 25K
3. fE “BHERHI Mo e w LS .

4. EEWIFEBOPE AR S EMNES (T1) BHEAB T AT A k7 30T EUEL

WEBENCH Power Designer $2it 7 @ Hl| 7R E |, 3+2' 51 7 LR A Aot D5 il kRS .
LRGN, ATHAT DU #AE -

o BATHAME , WEEER DL EBMERE

o B i EUEE B ARAT R 7 R BAH F CAD # U S H

« FTHI PDF # AR B4 5 It 5 R k5

THE AL SRECE ¢ WEBENCH T B VE4E B, - Seit i E T A,

9.2 JTHSCHF

9.2.1 JHXX S

W2 LU A RSO

o HEINAES (TI) , 2R JEDEC PCB %11 1726 1+ HIEZ #7474 19 #4045 14 N F it

o HEINAER (TI) , F-FEHAIC HHEAIGER B F M

9.3 XRFHE

TIE2E™ w3 FFivin e TR B ESE TR, W HEN T Z ARG UE . L RIEMME Mt 31 8. %
PUA R B B ORI R, R4 I % B PR et A B

BERRM AR &N TR “HRRET 1Rt . RN EIEAM R TI BRI | I HA—E W TR ; 25
TI A FH 2K

9.4 FHitr

MagPack™ and Tl E2E™ are trademarks of Texas Instruments.

FTA AR & B A E I

9.5 FrE L
HHEOE (ESD) SAFRIXANER L . B AR (TI) EUCE IS 24 TS M Ab B A7 B B o 1S S 5 T P b B
A RIS | TS SR B
A\ ESD Mt /N5 SEUUNATERS RS | K AN S PE b . R OB R B AT RS T 2 5 2 BRI AR A 5
YT A T R 2 B B AR5 B R AT HO MU AR A5

9.6 NiE%R
TI RiER AARERI AR T RE. o 7B AE o
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10 fB3T P sBid 3%
T DAHTARCAS 1) TURS AT e 5 24 HihRCAS () SRS AN [R]
Changes from Revision B (June 2024) to Revision C (April 2025) Page
o WINT AR R MagPack FEARFEMHLE IR 1C” oot 1
o MR T AR CHIARIE CISPR HEATMIIE " oottt n et n s n e e e eeanas 1
o MR T AR “CRlHRAE PSpice T SIMPLIS BT 7 ettt 1
o T T BPREETAE | BINBERE R R CBIBEIELL T e, 1
o MR 7 ##E AR TPSM828303PVCBR ( T F /L ) o 1
e e el Tt =) OO 1
o A EERGBINT TPSM828301 (VCB) Ail TPSM828302 (VCB) ( TAAZ R ) cveeeeeeeeeeeeeeeeeeee e 1
o FEATEINT 1AL 2A K1 3A RG], GUEIREGUEIFEZS o 1
o KRR “ AT DCS-Control #4h , BA PR e S AN /N A7 SESCh “ 38R DCS-

Control # b, SZHARIE BE AR FTELN I E FLZE” oo ee e n e 1

K o 7ep i) A8 AR SR ARt PR R S L Ay, SR PWM AR AR AU P ORFFIESE 308, AT AETE RE
TR IS0 SO A R IE R Fit A A, 5 PVWIML AR 2GR HE [ T R N i f s A i

S s B e 1) SR 1
o A« B B 2 DR Sz 4 I 7 S R A, IR IE R E S Ron i R ER T RO ‘W

TR A B B B PR ARIR VIR, YR IE RS SRR R IER” oo 1
| el R i i 10101 = VAT OO STT PR SU 1
¥ AR “3.0mm x 3.0mm x 1.95mm QFN $135 41 2.5mm x 2.6mm x 1.95mm” F %k “3.0mm x 3.0mm
QFN FFEEFT 2.5MM X 2.8MM” ottt ettt et et e e e e e e et et e e et et e eee e et et et et et et ee e e e et e eeeer e et e e e eneeeeeeeeeeeens 1
MR 1 7 A miEe H TPSM828303PVCBR [ “TiE B ( AER=HHE ) 7 BRI oo 3
1 AL TR RN T TPSM828303KPVCBR. TPSM828301APVCBR #1 TPSM828302APVCBR L& “Fi

RATE R (FE R BIE ) 7 2RI oottt ettt ettt 3
1E AL TR o TPSM828303PVCBR il 15 & 3 iy TPSM828303APVCBR |, LAE AT & = Hds ... 3
B ANy N @ =L N 1K= | IO ORISR 3

KA 7/ Bz o I 8 MUl AN “IERR AR TIZ MOSFET RS . G b 51 IR BIBOR AT ZL
BUOMIZAE 3G 0 EMI 51 BIRT DLREF R IEBRES SUR 23] — AR L7 TS0y “ IR RS . AT

PS4 ol =Y I T A I s = o R R £ o 0y . OO 3
MR T 2T RABEMETHEE 1 AT VOUT oottt s et e et esn e tenn e saeaneanaenn e 5
TE 20002 K BUE RO T SIS ERAT , — 4T T35 SW (DC). VOS A1 VOUT , 5 —ATH T35 1

SW (AC , <10NS) , HIA HRIERE “TFIIT 7 oottt enenanen 5
TEZAF IR A TPSM828303xK Jia 211l 73 (1) # “THFHER RN T B HLASS o 5
I 47 WA IA) PR IE H PUAQ U K 2B IR 43 T I S B AR td(PG) BE A td(PGO).eeeeeee e 5
ESH PRI RN T S8 VFB RER | FERIESHON IS E oo 5

KBk “VCB HAE A MagPack HARR#— L #{k EMI. MagPack & fE M4 (T1) L4714 sttt o
PREPESOR, W SEHUE RV RE A IR T . BR T BER EMI, MagPack &4 i 1 HLIEREHL K AR A i s
Pho BERRESCEL AN DI R O “VCB B hiiA i ] MagPack AR |, SEHE I A F VSR B
e BN (T1) B M RRLTE TG MagPack S35 4HR | ix 8 s JRAS B n] $2 400 L 5L R i) Th R % 1 |

AR RIFHIAIERE . 5 FIMEBLACEARIT EMIERIT” oo 9
© I T SR R R B F B T R ettt 10
* F VCB B A b 4 i HUE AR R FRUBN 340nH FEES 400NH e .o 11
o BSOS Bl AR R S B T A S A R I EL o oo 11
o ININT A O H A RRE RS SR B A2 R DG & (51 TPSM82830xK JiiAs ) LASLHLE NS J& 2 B ... 1
© TNIIT VOUT FEJEBIT coeeeeeeeee ettt 13
o BSCH PG ST B IR N A A E A S O SRR R I e o 14
© ¥ VCB HEERA I B 340NH TR A00NH - et 16
Copyright © 2025 Texas Instruments Incorporated PR 31

Product Folder Links: TPSM828301 TPSM828302 TPSM828303
English Data Sheet: SLVSGM1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm828301?qgpn=tpsm828301
https://www.ti.com.cn/product/cn/tpsm828302?qgpn=tpsm828302
https://www.ti.com.cn/product/cn/tpsm828303?qgpn=tpsm828303
https://www.ti.com.cn/cn/lit/pdf/ZHCSPA2
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPA2C&partnum=TPSM828301
https://www.ti.com.cn/product/cn/tpsm828301?qgpn=tpsm828301
https://www.ti.com.cn/product/cn/tpsm828302?qgpn=tpsm828302
https://www.ti.com.cn/product/cn/tpsm828303?qgpn=tpsm828303
https://www.ti.com/lit/pdf/SLVSGM1

13 TEXAS

TPSM828301, TPSM828302, TPSM828303 INSTRUMENTS
ZHCSPA2C - JULY 2023 - REVISED APRIL 2025 www.ti.com.cn
* B VIN F1 VOUT BA K HiLRH #5 (1% [ 58 5 58 2R 51 H 827/ 220 BOM R A HIE oo 16
o AE TLEIIZE T FHHNINT 1.8V VOUT BEBEAE ..ot 16
o HXTH WEBENCH T 3k B 35 B BE BN BT BRI o 17
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1M1 EHEERFR
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR AR R T

@ & o|l( B0 W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO0 OO0 Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1- ‘
Q3 | Q4 Q3 I Q4 User Direction of Feed
[ 8 4 |
T T
=
Pocket Quadrants
s E WA ET SsPQ ki ﬁgﬁs\ﬂ A0 BO KO P1 w Pin1
R EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) %R
QFN-
TPSM828303PVCBR | [ ovian RDS 9 3000 180 8.4 0.77 1.65 0.5 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

il HEXRR HERE 3| SPQ | KE(mm) | FE(mm) | HE(mm)
TPSM828303PVCBR QFN-FCMOD RDS 9 3000 182 182 20
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VCB0010A

i’i

PACKAGE OUTLINE
QFN-FCMOD - 2 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—_

©wo

6X[0.5

PIN1I >(}

(45°X 0.25) 0.332 S
0.232

6X

0.725 T

8X 0525

m mjj [
| ]
I — 1

— hp
T “
K s
YMM 0.1@ [c|A]B
¢ & 0.050 |C
0.725
0.525

4229943/C 03/2024

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.
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EXAMPLE BOARD LAYOUT

VCBO0010A QFN-FCMOD - 2 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
4% (0.8)
6X (0.825)
68X SEE SOLDER MASK
[ DETAL
(45° X 0.25 10 |
14X (0.25)
. I
-
6X (0.5)
1
(0.282) .
4 6
|
(R0.05) TYP | I . J
| ‘ |
| |
| ° \
! S\S;MM !
L (2.175) ﬂ‘
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.07 MIN
0.07 MAX
ALL AROUND r ALLAROUND r
/ N METAL UNDER
METAL EDGE / SOLDER MASK
EXPOSED METAL N\—soLoer MasK EXPOSED— " T——SOLDER MASK
OPENING METAL | | OPENING
NON SOLDER MASK SOLDER MASK DEFINED
SOLDER MASK DETAILS
4229943/C_03/2024

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN

VCBO0010A QFN-FCMOD - 2 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
6X (0.825)
8X 4X (0.8)
(45° X 0.25) 10
14X (0.25) !
| He e —— —
|
—-—-
6X (0.5)
1
(0.282)

(R0.05) TYP

7444444
N

L

")

X

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

4229943/C 03/2024

NOTES: (continued)

4. 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 ©)
@ ©)
TPSM828301ARDSR Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8301
TPSM828301ARDSR.A Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8301
TPSM828302ARDSR Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8302
TPSM828302ARDSR.A Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8302
TPSM828302ARDSR.B Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8302
TPSM828303APVCBR Active Production QFN-FCMOD 2500 | LARGE T&R In-Work NIPDAU Level-3-260C-168 HR -40 to 125 3QPI
(vCB) | 10
TPSM828303APVCBR.A Active Production QFN-FCMOD 2500 | LARGE T&R In-Work NIPDAU Level-3-260C-168 HR -40 to 125 3QPI
(vCB) | 10
TPSM828303ARDSR Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8303
TPSM828303ARDSR.A Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8303
TPSM828303ARDSR.B Active Production QFN-FCMOD (RDS) |9 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TM8303
XPSM828303PVCBR Active  Preproduction QFN-FCMOD 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
(vCB) | 10
XPSM828303PVCBR.A Active  Preproduction QFN-FCMOD 2500 | LARGE T&R - Call Tl Call Tl -40 to 125
(vCB) | 10

@ 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.
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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. 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 MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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)
TPSM828301ARDSR QFN- RDS 9 3000 330.0 17.6 3.3 33 [ 225 | 8.0 12.0 Q2
FCMOD
TPSM828302ARDSR QFN- RDS 9 3000 330.0 17.6 3.3 33 [ 225 | 8.0 12.0 Q2
FCMOD
TPSM828303APVCBR QFN- VCB 10 2500 330.0 12.4 2.9 2.8 2.2 8.0 12.0 Q2
FCMOD
TPSM828303ARDSR QFN- RDS 9 3000 330.0 17.6 3.3 33 | 225 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)

TPSM828301ARDSR QFN-FCMOD RDS 9 3000 336.0 336.0 48.0
TPSM828302ARDSR QFN-FCMOD RDS 9 3000 336.0 336.0 48.0
TPSM828303APVCBR QFN-FCMOD VCB 10 2500 367.0 367.0 35.0
TPSM828303ARDSR QFN-FCMOD RDS 9 3000 336.0 336.0 48.0
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PACKAGE OUTLINE
RDSO0009A QFN-FCMOD - 2.05 mm max height

QUAD FLATPACK - NO LEAD

3.1
29~

PIN 1 INDEX AREA———_|

0.00
2
0.6 X -0'5 (0.2) TYP
Xoa] '
4
S E

R 2x[0.9]

0.25 409 1 AJ[ ,,,,, 18 b
o [ i i

9 & 0.1 |C|A|B
0.575 0.054 |C
2X 15
0.375 1.3
: 4X (0.225)
ox 18
1.6 4228326/C 11/2023

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
RDSO0009A QFN-FCMOD - 2.05 mm max height

QUAD FLATPACK - NO LEAD

2X (0.65)

W_L b T o

PKG SYMM I

@n ©5 Lo ) %} -
| s — T

’—7 (1.35) 2X (1.7) ——
| 2X
2X (0.5) ‘ [ ‘ (0.65) 0.9) ‘
| | ‘ 2X (0.425)
S [
| \‘ 4
‘ \ | 4X (0.425)
T i i | i
1 i ‘ i
T I ‘ ' —2X(0.225)
I 1
|

|
! | 1 2X (1.7
2X (0.4) ‘ — -t (@7
m » -
|
I ! 6 - Lax0a)
| |
| |
|
2X (0.675) | 4X (0.25)
6X (0.25) ! L—»— 2X (0.5)
L 2X (1.15) —=
LAND PATTERN EXAMPLE
SCALE: 25X
0.05 MAX 0.05 MIN
ALL AROUND o ALL AROUND
METAL EDGE METAL UNDER 18
SOLDER MASK ™ !
! |
EXPOSED ~~——SOLDER MASK SOLDER MASK— || I~—EXPOSED
METAL OPENING OPENING ! i METAL
/
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
PADS 2 & 4-9 PADS 1 & 3

SOLDER MASK DETAILS
4228326/C_11/2023

NOTES: (continued)

4. 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).

5. 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.

i
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EXAMPLE STENCIL DESIGN

RDSO0009A QFN-FCMOD - 2.05 mm max height
QUAD FLATPACK - NO LEAD
o
Q
X 2X (0.425)
2X g g 8
= (0.675) S e <
. |
(1.5) 4‘/; ax (1.488)
(1.35) -+ . |
,—L |
1 ‘ ! 1
(0.9) — + | —+ —+——(09)  8x(04)
\ —— (0.775) i
a1 JJ /
2X (0.7)
\

0.000 PKGSYMM{ — — - — - — - — - — - — +{>++‘%+

4X (0.7) 4—%—1

(0.9) ﬁ

}

2X (0.4)

(1.35)
15—

+

2X (1.362)
2X (1.35)
2X (1.15)

JT

2X (0.65)

o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

?

2X (0.6)

—+ +— (0.9

(0.775)

—f———— 3X(1.488)

L 6X (0.425)
I )
< [ee)
S <
=z A
& =
N
10X (0.25)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 25X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

PADS 1 & 3: 76%
PADS 2,5 & 8: 88%

4228326/C 11/2023

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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