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] 4 AR . I B BS L AU EE I 5 ISCE |, DM S BB AR AR AT RE /N . RN B TR R 38t S B R
P, RIS AT I R sE i H BH 8 X 252 OCR | TRf M3 R

T AEINRITAE | ZT R T B R VIN B0 GND |, DI E e LW E . &2 G e .

WA ZSUAR R i N PR AT RS IR SR DG | DA A2 A R AR IS ) R 5 R G BT I [ A

SR Vin =5V, Vout = 0.6V > 545 H: = 0.6V/5V = 0.12

© > tonmin = 1/fs X 0.12
> foumax = Vtonmin X 0.12 = 1/0.05ps x 0.12 = 2.4MHz

KM T B S5O T P PR /S PR R o AEPT AT A, AT DUKE R AR 8-1 P IR dme/IMELE K 31T 6.3
TR R B KA . S R Y ) R AR S AT ) A 2R AR A 2 ST 9% T S T T R R P SR A, b
ZURN o ) e /N LA IR R AME . 0 TR R AR TR LA REATAMEE | DAIRAS O 0 SRR S T Y
UERAMEROR I R, B S m  E BN R, WATRE 2 S AR E -

R 8-1. FFRBE. FMEA RN B

VOUT <1V i | 1V < VOUT < 3.3V [ | VOUT = 3.3V [
Rer ez FRRSE Bl B A YN e

F BN L
10k Q ..4.5kQ (FMEEE 1) Rcp(k) = % 15uF 10uF 8uF
SSC £/ S
T PAF BRI R (R
fd Lz ) Rk = 8OMHz X k)
(HMERE 2) CFUD = =7 iifz) 30uF 18F 150F
SSC A

N A OB N, (K
it s ) e — 180MHzZ X k)
(FEERE 2) cFUD) = =F Gifz) 30uF 18F 154F

SSC 2t/

X /N LA
4% GND (AMERE 1) WL 2.25MHz 15pF 10pF 8uF
SSC %£H

AT A BRI (R
PRI LR )
(FMERE 2)

SSC i H

33kQ .15k Q

100k Q ..45kQ

R VN Wl E 2.25MHz 30uF 18uF 15uF

ARPTwS A (DR THRL RS ) MEZHEMEER , 5SS 9.2.24,

X Rep , M ES PR “HEEE Vi, TR T SRV B R E N g i# iy “3E8 %2 GND” o JFH
HL MR R AT B e /0N P I T R A s ) RS o SRR AT U, T RE AR IR
AMERE

8.3.3 MODE/SYNC

24 MODE/SYNC ¥ B MK H T |, #3147 PWM 5t PFM # 3 Nizfy , BARE T4 H . MODE/SYNC 5| i
WE AR PR, 23k s PWM #5301 5] JHE 7o VI8 A5 A 1.8MHz %) 4MHz 140358 4ok
SEHLANEE G o RN BRI |, 87 PWM B0 R IE1T. SHFRMRIERE—FF | TEREIM AN B0 5 S HF, 24
P e S I (RS o 5 AN Bk i) [E) 2B R AE BT D0 Bk A R BRIV B A BB SW S| I _E TR SE R . MODE/
SYNC 5 JHImT £E 38 17 JA 1) 386 24 o

8.3.4 #HiinT £ (SSC)

LGRS AL AT B, 2 ] A AR IR B, TP OCHARAE PWM B0 R RENLAZ (b o B4R A0 3 A T AR AR T 40
HA T HARPRIT RN e % 288kHz 2 8] . A fFAESNER RPN, TPSM82850x-Q1 A AN AR B, I H P4 i
MR 2 9G] B IRl 245 H] SSC.
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8.3.5 X /&k#fsE (UVLO)

RN R R RIBEBUE 281 G A A MOSFET KB I d3fF iR . ks T UVLO LJHEMER | i%
SAFA A IEH AR, WSRO AR T TR, 2 KM% e -

8.3.6 AWIEHNKERH (PG)

LRI 5O Y , 75 B b v H 5% R 4 ) AT s U N L R P AR AT R I RLIRIE 3 51 B e
LB IE . A FA T4 . RIEBUE . HRWPIRESEORESE SN, PG fRFFIRHET. BL , Hfth fk
AT REIRASI |, 2R AR 2 U HA, St e s BE .

ViN DARFFAAAELME PG G RIORFFRAE T o WRAVE A IR R4 i, T1 2 ORI 21 GND sl fil I R i T
WE. W SHFERPTE | PG fiinas A PRI Kt Thae , T Wit A 7 20 18 -7

% 8-2. PG k&
EN FHRE PG R&
X Vin <2V AR X
1% Vin = 2V i
p. 2V < Vin < UVLO. A TAKIPIRAS . Vour AU TRIHARE | 2kas I
PERETHOR SR A
T P Vour i

8.3.7 #HKhy

PRI AR (T)) P BRIR AL RS 4% . R Ty 485 170°C (( BEUME ) |, 2Rt ABSCWRIRAS o s DA A 2y
FFET ¥l , PG ZR AR . 24 T, P& % 15°C (S8 ) RUIRME DL R | 34838 OB shT I 2 1B | is
1T. 15 PFM H[a] | #Se W A0 .

8.4 FAThREAE

8.4.1 K 1# (PWM) &7T

TPSM82850x-Q1 R ¥ EA HFziT = 3] PFM =0 PWM/PWM 5,

24 MODE/SYNC 35| il & N B i , TPSM82850x-Q1 R AI{EEL: Sl (CCM) K LUK 58 1 7 iz 47 .
FFRAZ N 2.25MHz s it i 2] MODE/SYNC 5 JHIF) #5845 552 o 12K it 81 in T MODE/SYNC

i, TPSM82850x-Q1 4% £F 1B 1if it in 21Z 5] IR AR . @5, 5d PWM Bl T RAEEE 2 1.8MHz £
4MHz. B2 |, ZRE2|HRE SBR[ |, FRDBIHE TPSM82850x-Q1 w1 LA TAEMITEE M .

8.4.2 TiFEHE 1T (PFM/PWM)

24 MODE/SYNC 5| N R PR, Rt NG . B E RS E T K% 0.8A 11 PFM R1{H |, Zas
2L PWM G417 . q080E BRSSP E PFM B{E CA R, 884 P aa Bkt JF e kot . AEB B | JF
TR B8 IR AR, TR ER s R

8.4.3100% L5 H BT

7 PWM T gATIE , B R fE 3 as i 523 T i@t D = VOUT/VIN T 1 . 5245 BE 2 SN L s 3930 H H
FETTE AN, SRWri ALK . ik B AEDY 10ns R SECITI [E] I, TPSM82850x-Q1 a4 & EHGI 100% 3
kit PSS 1. 7E 100% R | Zas S oekrs: 5. HEmH R T iR, &0TF et &R
R R RZS o ZREMELE By it e S PR R S A D, T aE e 7 o0 ) A R T Y R R SE B E K as AT TR . R
TR T TR b N H R B/ N N FL R

VIN(min) = VouT(min) + louT(min) % Rpp (1)

Hrp
* Rpp &M Viy B Vour MIHEM , Hrb G4m0 MOSFET 3 i FH A /8 1 BT R R
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* Vour (min) 7& AT DL SZ 1) e I e R

8.4.4 B [R#IFIE S (R

TPSM82850x-Q1 28441 |7 1L i # A A g F 4 o Un 5 Pl B 28 FLAUEE I FELVRE R AEL (Imm) » &0 MOSFET #5221
il MOSFET ¥ 53l |, DL PR s BB s VAL o AN 4 MOSFET HH 1) HE It B& 25 AR A0 B YR FR A LA R B, v )
MOSFET A &H R Fill. BT HHAERRLEER , Kb it fr S mmRs . LN AT L B & H R R
il

43
Ineak = ILiMH + - X tpp (2)

Hr

o i 2 AR s O A R

o LRI RO (JURME 0.47 uH )
-V RHBEFIRIOEE (Vv - Vour)

+ tpp RWIBEEEE | BN 50ns

FL UL R T e i A (B, UL A S N T sy ELAE TR/ BRI DL o ShaS s DT SR I B B R ) o S5 7V

wr

ViN —Vou
L

T
Ipeak =ImH t X 50ns (3)

8.4.5 FH

TBCREL Th BEFRY PR 0 478 P % I it O ) P I 42 IR B R BE L PR AR , PR A8 1 S PATI F0 i o Pl IS 2 R 2 1530 OV it
IR IS 2 g 0 R U TPSM82850x-Q1 #sff , it L DI REA 2l . — B F s AT SRR Ik
BiE , BOBDIRER & B o OB D REORFT TARIRAS P (0 fie /N Rl S IE 5 08 2V A LIRS PH 30T IR, it
AN -
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9 N FH FSLE

&iE

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

9.1 AR

TPSM82850x-Q1 2 [F] 2 i s i e i LR AR e . BT 7 1) D)1 26 LIRS SR B AE. TPSMB2850x-Q1 1A Bl A B LA H
TPSM82850x-Q1 41 i 7 LA 5 % 51 A BOM XF BOM #ezs 1 | A AEATE i i i it 7 A BT AN o

9.2 LRI

TPSM82850x-Q1

SW |-
Vin Vour

’ VIN VOUT ’
lcw EN lCFFg R, ::COUT
T T

— MODE/SYNC

COMP/FSET % Rs

GND
at

GND GND

9-1. JL7RY N P JR ]

9.2.1 &/ ZR
AR R IR TR UUBIT M N Is /T 8 B e fF ik .
9.2.2 &

9.2.21 X EMHHBEE

TPSMB82850x-Q1 2 1%t LK AT . KR4 /772t 4 JE4RABH R1 A1 R2 , LU LR W B 7E 0.6V % 5.5V
GEIE . R R (FB) M4 S M A I | 0% R2 WEE 100k Q s /M | BURE4: i 28 bl HL 7 24>y
OUA. Ll ETJ7 EL I HE 5 o 1 B I 1R A 86143 2 0 RSP b ik | FB e B (ARG | Bk
I RS AR

Vour )
R{ =Ry X -1 4
1=Rp ( Veg (4)
Vg = 0.6V i
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R 9-1. HERHBE
IFFRH R Vour Ry Rz Crr I AN

0.8V 16.9k Q 51k Q 10pF 0.7988V
1.0V 20k Q 30k Q 10pF 1.0V
1.1V 39.2kQ 47k Q 10pF 1.101v
1.2v 68k Q 68k Q 10pF 1.2v
1.5V 76.8kQ 51k Q 10pF 1.5V
1.8V 80.6k Q 40.2k Q 10pF 1.803V
2.5V 47.5k Q 15k Q 10pF 2.5V
3.3V 88.7k Q 19.6kQ 10pF 3.315V
9.2.2.2 Rt AAR

TI B AT AR (Crr) 5 Ry FFEBRARCGEBEAS N . Toi FB HEBHESAUE ] |, Crr (E L J1I544 N 10pF.
9.2.2.3 I\ AR

ST RZHNH , 10uF Frf/fE 22 s MR . N A T Z RS HEmNEE | JER g 5 2%
e TIEWE AL ESR 2 ZM & A4 (MLCC) DASEHLH (g CR |, H 40k i B AE VIN A1 GND Z [A] R A]
RESEUTIX L 5| AT B

9.2.2.4 #yH AR

TPSM82850x-Q1 51l i) 22y Fu vHAli FH B AT (AR AR B AL B (ESR) MO M e H FELA 2 0 IX L8 RLA SR BRI
HY R RS0, TIAHERAE R LS A 88 . Oy 1A T DR KR A SR 7R TR B AR AU I i P A R R AR E , T
WAL X7R 5 X6R HLA LA A o AR AR U, o YA i PO LA /0 B P T S8 R AR e ) L L i K 55
(N
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9.2.3 WH 4
Tao=25°C, ViN=5V, Vour = 1.8V, 1.8MHz , PWM 3 , BOM = % 7-1 ( BRIEBHHH ) -
100 100
95 95
—~ 90 — 90
g S
= =
2 85 2 85
k] S
= =
Y g0 8o
75 75
70 70
(0] 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) Output Current (A)
Vouyr = 3.3V PWM Tp=85°C Vour = 3.3V PWM Ta=25°C
B 9-2. R HHiy IR Al R & B 9-3. BF Sy R AR R
100 100
7 B
2 &
O ©
= =
L i}
(0] 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) Output Current (A)
VOUT =2.5V PWM TA =85°C VOUT =2.5V PWM TA =25°C
Bl 9-4. & S i ] K12 R &l 9-5. & it I A KRR
95
= =
S S
K] S
& &
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) Output Current (A)
Vout = 1.8V PWM Ta=85°C Vout = 1.8V PWM Ta=25°C
& 9-6. R S IR Al R & B 9-7. ZF S R A KRR
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90 90
% % \
— 80 \ — 80
= =
= =
2 75 2 75
Qo K
S o
i i
70 — V|N = 2.7V 70 — VIN=2.7V
— V|y =3.3V — V|n = 3.3V
65 — VN =42V 65 — VN =4.2V
— VN =5V — VN =5V
V|N =6V V|N =6V
60 60
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) Output Current (A)
VOUT =11V PWM Ta= 85°C VOUT =11V PWM Ta= 25°C
& 9-8. BR Sl IR H KRR & 9-9. R Hia i IR A KX R
7 7
8 2
o o
i i
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Output Current (A) Output Current (A)
Vour = 0.6V PWM \ Ta=85C Vour = 0.6V PWM \ Ta = 25°C
& 9-10. R R 55 AKX R B 9-11. 0 5t IR Al R &R
100 100
95 95
90 90
85 85
2 80 £ 80
> >
2 75 2 75
2 Ko}
£ 70 £ 70
[im| L
65 65
60 — V=42V 60 — V=42V
55 — ViN=5V 55 — VN =5V
_V|N=6V _— V|N=6V
50 L 50
0.0001 0.001 0.01 0.05 02 05 1 2 0.0001 0.001 0.01 0.05 02 05 1 2
Output Current (A) Output Current (A)
Vourt = 3.3V PFM Tao=85°C Vout = 3.3V PFM Ta=25°C
B 9-12. 2 S HH R RIS R B 9-13. 2 S H IR IR R
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95 95
90 90
85 85
—~ 80 —~ 80
X X
> 75 > 75
[$] (&)
c c
3 70 g 70
i i
65 65
60 — V|N=3.3V 60 — V|N=3.3V
b— V|N =42V — V|N =42V
55 — Vn=5V 55 — Vn=5V
_V|N=6V _V|N=6V
50 50
0.0001 0.001 0.01 0.05 02 05 1 2 0.0001 0.001 0.01 0.05 02 05 1 2
Output Current (A) Output Current (A)
VOUT =25V PFM TA =85°C VOUT =25V PFM TA =25°C
& 9-14. R 5 AKX R & 9-15. & S R A KX &
95 95
90 — 90
85 85
—~ 80 —~ 80
X X
> 75 > 75
o [$]
C c
3 70 g 70
i i
65 — V|N=2.7V 65 — ViN=2T7V
60 ViN = 3.3V 60 — Vin=3.3V
b V|N =42V — V|N =42V
55 — Vn=5V 55 — VN =5V
V|N =6V / V|N =6V
50 50
0.0001 0.001 0.01 0.05 02 05 1 2 0.0001 0.001 0.01 0.05 02 05 1 2
Output Current (A) Output Current (A)
Vout = 1.8V PFM Ta=85°C Vout = 1.8V PFM Ta=25°C
&l 9-16. X 5 R AKX &R B 9-17. XFE S5 R AKX &R
90 90
85 85
80 80
75 75
£ 70 £ 70
& 2y
c 65 c 65
L k)
£ 60 £ 60
] w
55 — V|N =27V 55 — V|N =2.7V
b— V|N =3.3V — V|N =3.3V
50 — V=42V 50 — Vin=4.2V
45 — Vn=5V 45 — V=5V
V|N =6V V|N =6V
40 40
0.0001 0.001 0.01 0.05 02 05 1 2 0.0001 0.001 0.01 0.05 02 05 1 2
Output Current (A) Output Current (A)
Vout = 1.1V PFM Ta=85°C Vout = 1.1V PFM Ta=25°C
& 9-18. X & S A A KIR R & 9-19. & S BRI KX R

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPSM828502-Q1

English Data Sheet: SLUSG31


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm828502-q1?qgpn=tpsm828502-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ62
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ62&partnum=TPSM828502-Q1
https://www.ti.com.cn/product/cn/tpsm828502-q1?qgpn=tpsm828502-q1
https://www.ti.com/lit/pdf/SLUSG31

TPSM828502-Q1
ZHCSZ62 - NOVEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

85 85
80 80
75 75
~ 70 70
& S
> 65 > 65
[$] (&)
c c
g 60 g 60
i i
*l — V=27V 5 — V=27V
50 — ViN=3.3V 50 — VN =3.3V
b V|N =42V — V|N =42V
45 — Vn=5V 45 — V=5V
VIN =6V V|N =6V
40 40
0.0001 0.001 0.01 0.05 02 05 1 2 0.0001 0.001 0.01 0.05 02 05 1 2
Output Current (A) Output Current (A)
Vour = 0.8V PFM | Ta=85C Vour = 0.6V PFM | Ta=25°C
&l 9-20. & 5% H BRAIKR R & 9-21. BF S BIR AKX R
1.02 1.01
— Vour=06V
— Vour=1.0V
Vour = 1.2V
1.01 1.005 — Vour =18V
N ™~ c Vour = 2.5V
£ HHITA E 1
2 ‘ X\m i 2 I s s —
= U~ 5 —
3 M — o e
> > e e = ————
— = .
0o | VTZ eV 0.995
Vour = 1.2V
— Vour= 1.8V
0.98 Vour = 25 0.99
10u 100p 1m 10m 100m 1 2 0 0.5 1 15 2
lout (A) lour (A)
PFM #525( Ta=25°C PWM #i={ Ta=25°C
&l 9-22. FAEHEZE (V)y=3.3V) K 9-23. HE AR (Viy=3.3V)
1.02 1.01
1.01 AN 1.005
E [ 1 M £
S FH HTHE<IA 2
z _— TR | z 1 = = —
— Vour = 0.6V — Vour = 0.6V I ——
0.99 [ — Voyr=1.2v 0.995 | — Voyr=1.2V
Vour =1.8V Vour = 1.8V
— Vour =25V — \\;OUT = ggz
-3 1=3.
0.98 Vour= 3.3 0.99 i
10u 100y 1m 10m 100m 1 2 0 05 1 1.5 2
lout (A) lout (A)
PFM #i5¢ Ta=25°C PWM #x{ Ta=25°C
& 9-24. LB IAER (Viy=5V) & 9-25. fEIHEER (Viy=5V)
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.Wmmy / e e
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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 ©)
@ ©)
TPSM828502WRDYRQ1 Active Production QFN-FCMOD (RDY) |9 3000 | LARGE T&R Yes Call TI Call Tl -40 to 125 88502

@ 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.

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 TlI'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 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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GENERIC PACKAGE VIEW
RDY 9 QFN-FCMOD - 2.05 mm max height

2x 2.7,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RDY0009B QFN - FCMOD - 2.05 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

3.1 A
B3 —— 4]
PIN 1 INDEX AREA 7 532

1
0-TMIN ji] L (0.05) TYP

SECTION A-A
TYPICAL

0.2) TYP

‘ (0.4) TYP
1ol 4

— e I {ozs]
T ’ L J] 0.41x0.1

nglii 7777777 7 __ 0.000

i
1 ] —
1

S=u
R I
9x[0.5] | Q ;m

3
z
o
o
15
X
oo
Mo w
E{
|
N
N w

0.000 PKG & —

4231834 / A 04/2025

NOTES:

1. Alllinear 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
QFN - FCMOD - 2.05 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

RDY0009B

(1.45)
— (0.6) TYP

(0.75)

)

(R0.05) TYP

15X (0.25)») ‘ L °
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N N

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X SOLDER MASK

0.05 MAX 0.05 MIN OPENING
ALL AROUND ﬂﬁ ALL AROUND ﬂt
/ METAL [ METAL UNDER
|
SOLDER MASK / SOLDER MASK

|
|
.— OPENING ‘
e RS EXPOSED METAL

L N
EXPOSED METAL
NON- gg,';ﬁ\lEE%MASK SOLDER MASK
(PREFERRED) DEFINED
SOLDER MASK DETAILS
4231834 / A 04/2025

NOTES: (continued)

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

3.
Solder mask tolerances between and around signal pads can vary based on board fabrication site.

4.
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EXAMPLE STENCIL DESIGN
RDY0009B QFN - FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

(1.45)

— (0.8) TYP

2X
(1.14)

(0.75)
N\ (0.68)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 6 & 8 = 84%
SCALE: 20X
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NOTES: (continued)

5. 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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