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CBOOT # SW -0.3 55 \%
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6.5 HLA< 4
REHT : Ty= -40°C & 125°C, Vv = 24V. Vout = 3.3V. Fgyw = 1000kHz ( Bk S H U ) o BUMEMBKRERERZS

f

AP s T T E . SR E RO iR T REA RIS e E |, LS.

K ] WAL | moME amE RkE| B
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Vin SARLIE BT Gl 2 %% 3/ Y

BTG 245 27 3 Y

la_vin AR TR (775 Ta=25°C, Ven =3.3V, Veg = 1.5V 1.2 pA
IspN_vIN VIN KB A5 B it Ven =0V, Ta=25°C 0.3 pA
ENABLE
VEN_RISE EN HE BT 1.16 1.23 1.3 \%
VEN_Hvs EN HEIR ¥ 0.275 0.353 0.404
VEN_wake EN ni i [ (. 0.5 0.7 1 \Y
I kG-EN 13 RE 51 B IR FL I Ven = Viy = 24V 10 nA
P33 LDO VCC
Vee P38 LDO VCC it Bk Veg =0V, lyce = TMA 3.1 3.3 35 v
Rkt
Ves SRR Ta=25°C , loyt=0 A 1.0 \%
VEB_Acc ok oL R T T:i\)v/': ;%)kVqu‘ Vour =1V, lour = 0A, -1 +1 %
IFB FB 5| B N FL it HECE , Veg = 1.0V 10 nA
B
IL_Hs I 5% B AL B ) (TPSM33625) 2 LT 0% 4.2 4.9 55 A
ILLs AT FL R A (TPSM33625) 2.38 2.9 3.42 A
IL NEG f L LR (TPSM33625) 2 A
IPEAKMIN e /INEAR B R (TPSM33625) H BhE 0.6 A
I Hs T SE LR BR 1) (TPSM33615) 5 LR 0% 2.58 3 3.42 A
ILLs RN < B At B i (TPSM33615) 1.44 1.75 2.06 A
IL NEG LI R ] (TPSM33615) -2 A
IPEAKMIN fie/NEAH FLIR R #1] (TPSM33615) ERL S 0.4 A
Izc o T ARG B3R 80 mA
VHiccup N2 /7, FB BE 547 FB FE 2 b ASREAERR S B 40 %
tw K SIS ) ( ORI BRT A B i) ) (D 30 50 75| ms
ez
tss MEE—A SW kb £ 90% Vrer BT[] Vin = 4.2V 2 35 46| ms
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6.5 S (42)

BREBEA T - Ty= -40°C £ 125°C, Viy = 24V. Vour = 3.3V. Fgy = 1000kHz ( FRAEF AU ) o SeMEAE KA RG24
A I B BT T AE ). SURMEROR A W REA B S MR, U S

B ] WKL | BME  mEE  BAME| A

IR IEH
PGoy PG LIRIRME - LT+ Vour BAMHEE (AT 4 ) 104 108 111 %
PGuy PG I FIR - R VOUT HAMLBE (T4 ) 89 91 92| %
PGue OV [ty PG L IR BB VOUT H 4t B 2 24 28| %

UV i1 PG IR VOUT 4L s 8 2 33 46| %
ViN_pc vaLD | AR PG it (1 N\ o Reep_pu = 10kQ , Vgy = 0V 15 \%
VpG_Low K HF PG Tk B R 2mA L% PG 51, Vgy = 3.3V 0.4 \Y
tPG_FLT RISE PG & H PS5 (1 A IR I [f) 1.35 2.5 4 ms
tRESET FITER | PGOOD R I HIAR I I i iR 25 40 75| ps
Rpcp PGOOD i i bl Ven = 3.3V, 200uA _LHr i3 100 @
Rpcp PGOOD i i b Ven = 0V, 200uA 4 13 100 @
ige ik
fsync_RaNGe | 1% SYNC ( MODE/SYNC B4 ) %I93 [ FF 345 25 Bl 200 2500| kHz
fADJ_RANGE 1% Ry ( Ry 245 ) RIS AT S 43 R 7 [ 200 2200| kHz
fsw_RrT1 i Ry BEATHRFZH 2.2MHz I 26455 Rer = 0kQ ( RT 315 GND ) 2000 2200 2300| kHz
DeltaFc JE I PRI 5 A AT S LA R A KAk S DRSS +4%
Eika2
VmoDE_L SYNC/MODE i\ H A% H-F I {H 1 \%
VMODE_H SYNC/MODE i A\ H & i HF R {H 1.6 \%
tpuLsE_H e BRI A ke I v SRR ] 100 ns
tpuLse_L e LR g Fik R AR E ST R 2 ) 100 ns
ts BB RS EN RO 4 28 us
tsyne FEUN A R B 5 5 1 e I F P Bk B KRR (1] 6 us
hERL
VBooT uvio |43 SW Hitt CBOOT 5| k- Hufk , 45 Bl w5 2.1 Y,
ton_mIN /N ON kot e g (1) FPWM #i3 , Vour = 1V, lour = 1A 65 75 ns
ton_max 5K ON Jikh g () FEFE T HS 6 9 13 us
torr_mIN fe/)N OFF Jiko o6 & ViN=4V, lour = 1A 60 85 ns

(1) ZEEMARSERBEE. Gt PriE IR E . REE K.
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6.6 Gk
DR AR O0E T ELAT AR TC (8 ) S0 17 AT E K . SR 9 (O RS OLE T T = 25°C HOS . B2 IR TE v AR iF i e
1.

¥ \ WA M EX T
LR
. i Vin=24V ,V = 3.3V(Reg7=23.2kQ) , VeEN = VN , Fsw =
T A A R SR 37 IN out FBT EN = Vin, Fsw
In SV PG RN 1000kHz , loyr = OA . PEM 6.9 LA
; , S ViN =24V, V = 5V(Rgp7 = 40.2kQ) , Ven = VIN , Fsw =
1 B A R SR 37 IN out FBT » VEN=Vin, Fsw
Iy FAFEIY (040 A PP 0 1000kHZ . lor - 0A - PEM 7 A
it F
Ves SR Vour = 3.3V , V=24V |, lour = 0.4A Fi# (FPWM) 8 mv
Vs LB AR Vour = 3.3V, Vin =4V % 36V, lour = 2.5A 10 mv
VOUT ﬁﬁ(ﬂﬁ-ﬁ VOUT = 33V_, VIN =24V, 1 2AIHS T IOUT =1A & 2.5A s 100 mv
CouT(derated) = 32uF
BE
Vour =33V, Viy =12V, lour = 2.5A , Fsw = 1MHz 84 %
- Vour = 3.3V, Vin =24V, lour = 2.5A , Fgw = 1MHz 83 %
n T 224
? VOUT =5V ,Vn=24V, lOUT =25A, FSW =1MHz 87 %
Vour =5V, Vin =36V, loyr = 2.5A , Fsyy = TMHz 86 %
n M Vour = 12V, VN = 24V, loyr = 1.5A , Fow = 2MHz 94 %
R
Tson RMTIR L BT 158 168 186 °C
ThysT LR 15 20 °C
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6.7 SRR
BrAE AU, mIWELCRSRAHE : TA=25°C, Viy=13.5V.

0.7 1

—— VIN =13.5V
—— VIN = 24V .
0.6 < 0.9995
g g
E 0.5 i 0.999
c Q£
Z 04 \// g 09985
E (]
2 g
2 03 g 0.998
0.9975
0.2 -40 -10 20 50 80 105
-40 -10 20 50 80 105 Temperature (°C)
_ Temperature °C) B 6-2. RUHLIE (Ves) K SIRERIN%R
B 6-1. ST RLYR A (Ispn_vin) SEERIIKR
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7 A

7.1 BBk

TPSM336x5 & — K fiil 5 5y FH (1) [F] 25 b e Bt/ B i YR A B | mI7E 3V & 36V MU A\ RN TAE. ZasfhidE
FFM BV, 12V, 24V F1 36V HLIEFHBAT IR R | Blan. SAEEmRUMF RS2, B, B AR
MOSFET , TPSM336x5 Ref LARK /NI e 75 Z RSP 3t ik 2.5A BB BRI , H SEHUM & SR AR
FRA . 1ZARIHE T, Pk R s B E AR SRS o AN T B IR M | AT 4R R
THI B IR AN e S

TPSM336x5 A LLAE & Fft T S AN 5 25 bR I8 AT o R i J e I 8] G IS TR AN SRR T A 1 o 2 L, O SRR
S EBIFEAR , AT ORSF R T . Behh , BA W ESEIR R PGOOD % thi vl LLFE VR 2 W ] vh 45 2 S A M 4
Ao

TPSM336x5 A L$ FH RT 5| JHIEE 4125 4445 S S23 200kHz & 2.2MHz (AT 4mfe FF e diiiu | HEE T 2
WrEThAE , ATE i e UL N R ) EMI P RE

© ZREREESRA] T Flip Chip On Lead (FCOL) £ARM 51 RIHES BT, W SEELBE ke T 59719 s A = I A
EMI.

© XUBEHLRES (DRSS) i i) AT PRI {5 A 5t o

o IR E DN FPWM ST 7 58 S R T Bl 9 3R BEEE T R

o HURER AR 3l A SRR K

B KRR AT B R ] B A S AN DE B AR B RE R, AN 2 PRI EMIEMC 22t I ¥ 5= 2% 1k

ANRSAS o

TPSM336x5 it G4% [l A (R4 e , Al e fefd i) R EK
o T HURBIURE PR AR R AR 1 R PGOOD fa7R #%
o HARMmIRIRE SR | T4t
- AP K EBE (UVLO)
- IR R IhRE
o IR E SRR B, AT R S 30 2 T E 3
o FUBAIR B S0 AE AN A8 A A BIR ) ) W S i AR
« B AWK ThRE r HOC K
XEETHEE N Z N AR T — N RIGH S TR 6. 5 HES B fESLBLE S0 R, XM R R H R
HootE. BHXARRG , ES A/
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7.2 ThEETTHEIE

—Vvce
I I
| MODE/SYNC VARIANTS |
MODE |, I
isyne i T | octock
YT OSCILLATOR
rRT 7 : SLOPE <
: RT VARIANTS ONLY | CW'ON VCC UVLO LDO
VIN
THERMAL | TSD
Fsw FOLDBACK SHUTDOWN
i
EN [——] EnABLe [SYSENABLE [1soOT
=—0.14F
HS CURRENT SENSE CJVIN
ERROR >
AMPLIFIER
FB [ M DS
COMP [ TSD —— l
MAX CLOCK—| Msw
and
MIN ,_ Li % sw
LIMITS [
B ® H

GND []17

HS CURRENT
LIMIT

I

SYS ENABLE SYS ENABLE ——
TSD SOFT-
| START
VREF )
BANDGAP
VCC uvLo LS CURRENT _N
LIMIT >
MIN
LS CURRENT N
LIMIT

FPWM or AUTO

FB%
PGOOD |—|

[ L]

£ PGOOD

LOGIC

——»
VOUT UV/OV

VOUT UV/OV—

CONTROL
LOGIC and
DRIVER

LS CURRENT SENSE

T

2.2 uH

!

JvouT
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7.3 KPR EA

7.3.1 A B /EHEE

TPSM336x5 bt a4 N B EJEE A 3V 2 36V, & T8 12V £ 36V fir N I 1 R, B 7-1
e ) Ji 3 R PR s TSI T TPSM336x5 HL SR FH Bk N\ st ) e J6 A s 25 BT 7 B BT 5 oAt

Vn=3Vto36V VIN SW

CIN

EN BOOT

TPSM33625
VOUT OVOUT=1VtO15V
1 lout(max) = 2.5A

Resr I Cour

vce FB =

Cvce

Rres

RT GND PGOOD

[]

T indicator

B 7-1. I\ TAERRETEE R 3V £ 36V 1 TPSM336x5 FHE K

TR ANER , BIER VIN 5] AL ) o s 24 i B 0 80 A5 A 1) ANt 40V A9 28Xt i KE HL s . st VIN 51
E R R R OB I A0 R R BUE A , W AT REZ R IC,

7.3.2 Fi] # [EEFE

AR RERS

A LU I AN AR E B 2% ( Regt A1 Regg ) W& TPSM336x5 #ii Bk . 78 VOUT K b5 FB 5|2 1A%
# Regr. £ FB 5115 AGND 2 |A]i%E# Regg.

TPSM336x5 HJw] i 4 H FE B YE N 1.0V £ 15V. N T IR BIEARBUR Y £ E i % L |, Regt M1 Regg 71
BRZHL A ) M B /IME N Bk Q , MR KAE N 10k Q , a5 2R 3 Fior. 2t 2 Fy 2t 3 vl F1EWIE Regr
FIEE Ao A SRS Rl B H T A AT 52 B A 3R, TSR 7-1.

5kQ < RFBTl |RFBB <10kQ (1)
Vour V]
Rppr[kQ] = Rpgp[kQ] x ( v 1 (2)
%
Rpr < 10 ka x ~OUT 3)

XF AL T, W RIS T B A5 Regr HIRIVATBUL A A Crr ROULBES N . AREZER , IESH
Crr W,

14 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90E&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSRYOE - DECEMBER 2022 - REVISED SEPTEMBER 2026

AGND
B 7-2. JymT % R e B Y AL

£ 7-1. 5 Repr B BiXH Fsw 1B/ Cour

Vour (V) | Rear (k&) (| &L Fow (kHz) | ST W) (F | vour (v) | Resr (k) @) | ikt Fow (i) | Couromy (4F) (5
1.0 10 400 300 3.3 23.2 800 40
1.2 2 500 200 5.0 40.2 1000 25
1.5 4.99 500 160 75 64.9 1300 20
1.8 8.06 600 120 10 90.9 1500 15
2.0 10 600 100 12 110 2000
2.5 15 750 65 13 120 2200
3.0 20 750 50 15 140 2200

(1) Repg = 10kQ

7.3.3 A BEE

T T N HE 2 38 SR B ) 2B e e R S AR AL I L IR T T S B N SO LR . T HEFE A P 25 28 R A TR IR
0 R AU FE PR = RMS RS . 72 4 A H TN HEESE RMS . RN HEAZS RMS His
JUTE D = 0.5 i, iXH HIZS 281 RMS HLIR & 90 0 45K T Y B A i —2F

2
2 Alf
ICIN, rms = \/D X <10UT X(1-D)+— ) 4)

Hr

* D= VOUT/V|N %*;%ﬁ% IE?HQD

BARTEOLS , B RN IR A LA S 73 120 i) P N R UM N P A s AR it o A RS P JRR S S0 UL Y
WEOLT , MR B2 AE D RIBRI R HIEEDY (lour - In) IOHBIR , JREE 1 - D WIRTEAIRE D iy 1O AL
DL, a0 N HL 7S 48 A% 3 VA D R 52 55 1 L RO R 7 B o DRI, SR S0 FL T PR R I B D =
o Wid5 ESR MHRGER N EME &, JiFEal 5 R LAZS g VAR S0 HL S R A

_ IoyT XD x (1 —-D)

AViy Fswx ey T+ louT X REsR (5)

JrREN 6 gyt TR e SR LA BT T A AN LR
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D x (1 -D) xIgyT
G =g x (AVIN — RESR X louT) (6)
sw IN — Rgsr X louT

i
AV RGO ER .

TPSM336x5 2 £/ 4.7uF M @R AN LA o AURE T AT A2 06 At s AL B2 25 20 1) v o o P e B P 8 o B T 3R
BEE0N R R IR T S P 5 LA L BR BE T 2 8k, B Bt N i 2 43 O AR RS R 1t T — MIRPH R . RS
ORI N AT RE 5 ZEAAMA LA o Far N LA I FL T S5 0 20wy 1 Be i AN L IS o O 1AM Pl e A R A R BRI
TR B R SR R U K A BOF B LA . R 7-2 WS RN 70 RN B L B R ARSI R

R 72 EENRA RS S

B AR
i (1) =
BERIFE AR BHRE HERT BERE (V) % (uF)?
TDK X7R C3225X7R1H475K2 50AB 1210 50 47
Warth X7R 885012209048 1210 50 4.7
Murata X5R GRM155R61H104M E14D 0402 50 0.1
Chemi-Con Hfi EMVY500ADA101M HAOG HAO 50 100
(1) AR MERY . RoHS FITEHRIRAS UL R AR P FI B AR28 i liliE LETR | G s SRt . S0 2= 75 5 7 7
o,
(2)  SaARRHZRE (MR BN 0 B AR AR RN ) .
7.3.4 FiiH B4

R 715 T TPSM336x5 JIT it (14 5 /N ) AL AR o Ao P g e LRI, A 2058 8 LA Ml L A I PR AR A (R S o 6
TR A , BEARS BREGON A B R & S B ERUE (B 5 i A 0 SE P BB 2 [ AR 22 5

UTEMETT Courany IMITHIZEN | 2w BUZIIRERL . {6 ESR R AWPHmPI B (0416, 4 % B BbRiRe 2510
Bt s RS | B 7-3.

R 7-3. HFE KR A

AR

BRI BERK BARE AR = R
TDK X7R CNABP1X7R1E226M250AE 1210 25 22
TDK X7R CGABP1X7R1C226M250AC 1210 16 22
Wurth X7R 885012209028 1210 25 10
Waurth X7R 885012209014 1210 16 10

(1) AREEMER. HEMT. RoHS MAHRE AR PSR AR IHIE TEER , WS RARONR . S0 2 =077 % 77
/B
(2)  FANFHAE (FRYEHEIN A B A AR, A RERCN ) .
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7.3.5 5/, IR

EN 5] _E i1 R 454 25 TPSM336x5 (15 shalam FE 56 M. H B EN 1B HLEAR T Venwake » Aefh st & (R o
RZS. 7E EN 5 HERT Venwake FIEULT |, 2R AR , A3 LDO EHLIE R VCC. BES EN
JEHE— SR HEIT Venrise » SFRA ST R , JFEE B s N a shi ., RSl fEd |, 24 EN
N HJEM EE /N T (Ven-risE ~ VEN-HysT) B, B8R S5 (b R IR BTN S . n st EN 5| JE A R 3k —
H IS Venwake AT, BER SR G . a0 SR TH B Rk S ], MK A7 & v FE R ARUE R EN S5
P EBEB R VIN BNSI . A5 EN BASIES.

AR PRI T &R EN BIESHOIME. & 7-3 Bon TS RREAT N, B 7-4 S 1N N SR RE EN
JRBEIEIY . EN AN E , A K2 1 ms (ER )5 |, fith BT a6 @I BUR 3 BT, IFAEKZ) 3.5ms (tss) W
BB AE . B RY 2.5ms (tpg pur_rise) MIEIRJG , PGOOD #r&A2 Yy ¥ 7/ ah1IE) | R85 B )it
ZHT, ARVFEEEN FPWM 850, ZBf a2 EN (19 B TR TR R & 1 o

EN
A

Ven RisE

\

B 7-3. E AT N

VEuT
VOUT (1 V/DIV)

PGOOD (1 V/DIV)

|VENI
EN (5 V/DIV) 2 ms/DIV

Q 7-4. ﬁﬁ%)afib VIN =24V , VOUT =3.3v, IOUT = 2'5AIOUT =1.5A
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J#E EN 5] EBRSME UVLO

FERLAFLLT , {E SRR A UVLO P AFERSA LT 7TEMER] & 7-5 Hh s (0 L B
AEIRAN R R o AT AR R HR E Y Von , TR Vorre H56 , Rens FAELE 10kQ 2 100k Q
MSEE A RS, SRJE 72 A T RESC 7 A AR 8 15 Rent M1 Vorre

EN

— AGND

& 7-5. #M¥5 UVLO R ¥ B

VoN )
R = |g7—————-1]) %R
ENT (VEN_RISE ENB (7)

VEN_HYS
Vorr =Von X (1 ~ VN _RISE> (8)

Hr

* Von N VN FIE .

* Vorr N VIN KWL %

© WS AR RU T R

7.3.6 4}35 CLK SYNC ( #i1 MODE/SYNC )

E—NRGFFDE T2 MR A se ILUIH € SCH R Gk a2 T B . TPSM336x5 H A5 MODE/
SYNC 5| #R 7> 5 Fo v e PR Bevh N GO 20 R0 208 A A B ok . A2 FIARBIUE 7 %, 17 MODE/SYNC 51 i
SERERIIR PSS LTI BT e U 5 R ) ol o ARSI B R A8 B PA (PLL) SEBLET , W ER TAEFTBOR AT
P BINZE] TPSM336x5 HIFMRIS B R 1 W E HEE AT B, (EA SRR TPk B . it i 4k 215
FIRIFETT . HRMEFERPRMAR | SR FPWM 85X, IRER U L CCM Bz qT .

TPSM336x5 ') MODE/SYNC #ii A\ 5l ] £ = Fhml ikl e — ity :

o EBIEE - FER ORI RS BRI ] (PFM) 384T, AT EL AT Lk ) LA A R S

+ FPWM #i:{ : £ FPWM #50F | 28 RS 5, A eV i R it i ks o IXAE R T8
HEE LI RIS 1T .

« SYNC #X - Py b e 25 In7E MODE/SYNC 5| IFI NG5 . 5 Eigy H H I il 7E AR R iR AT Y
I HASBZ 55 K6 S Wi st 7] 550 ke S am s (R (R R 1], BB 3t 2= 55 0t in £1) MODE/SYNC 5| Bl 5 S5 AR A UL
fic. MasfEabT SYNC B |, g e FPWM #:0 Figi7 —4F « 258 W B, i R V7R BEA 30
590 S VLG b 31 MODE/SYNC 5| it 4% .
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7.3.6.1 ki iH2% MODE/SYNC B iz

RZHHEZa MR 2 AT R 48t WU B8 S B s R . XS R G W] LRI AE RS SE S, B
A Z FfE 5. Bkaf A% MODE/SYNC 5l I # X X 8 RGERA Ml . Z R Sk s A< MODE/SYNC 5 jiif
il AU INA BRI AE T R 7-4 A TRk S ik R E

R 7-4. kA RAE A FE R E

MODE/SYNC A\ R
> VMoDE_H WS FPWM H) i3 B
< VmopE_L i RRAR A B R
ERANE: SYNC #3{

K 7-6 Eor 1 AERKAFAHSS MODE/SYNC %] T H a8 2R FPWM A2 (8] (4 . iZ A8 AR 18] tyope 2 Ja e
B H s AT K] 7-6 ATE 7-7 SRR T VR4S B

I<_Transition to new mode of operation
starts, spread spectrum turns on

| |
|
:< > tmope =:
FPWM Mode l !
|
VMoDE_H \)G/ :
Vmobe L - 7N\ t
Auto Mode ! I

& 7-6. HFERF FPWM R 2 8]

i MODE/SYNC HL [ fR#71E & B 0K T tyope » sy EAN B2 s FPWM #X , JEFTIF AL ( il )s
AT H) %S ) , MODE/SYNC 24k % LAk % 77 i AT .

|
|« tmope

\4

| «+—— Now Auto Mode, Spread Spectrum on

|

! |
VmoDE_H [ }
Vmobe_L : £
| |

[¢— >tputse L— P

| |

|

|

I T
| I
—> tPULSE_H—V:

! | <tswe ———»

7-7. I\ SYNC #XFE#:2) 5 s

i
N\
[
I
|
|
I

4——— <tgyne ——W

<«+—— Now FPWM Mode, Spread Spectrum on

|
|
|
|
|
|
1 /‘ \ |
Vmope_L - ,} } ; ,‘ /
| |
— > tpyse L 4“ ‘ﬂf > teuLse 1 4’} }47 > tpuLse_ L ——P
I
|
}47 <tsyne — ¥

K 7-8. )\ SYNC H##:2] FPWM 1R

Vmope 1

7.3.7 FFHRHFE (RT)

&) TPSM336x5 R 47 RT 5] B RS E& ol 1T 5= i, B IR BE T A B2 nr 76 3 3 Aok B 75 19 ARSI R 4% T
200kHz % 2.2MHz 2 [8]. 52 K 7-9 DURf 2 B 5 T 0K e & s AR |, 808 B R 7-6 itk Tig$. RT
5| BN

MODE/SYNC 5| AR AL F [ — 5| AL & o sEIE & TE A G nT DR 4 S 75 2 RT 51 AR (R R iz 17 71 5%
g WA LLEH MODE/SYNC 22 AJ: 5 4205 T R . A%t RT 5l IS THRREER |, 1S RE 7-5.

# 7-5. RT 5|8
RT #A FFRH
VCC 1MHz
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R 7-5.RT 5L E (%)

RT BIA Vit
GND 2.2MHz
RT & GND I ARYE I 7-9 AT
B (R ) T b
np_ 18286
- FSW1.021 (9)
Hrp

RT 2R 5 B B IHE (kQ).
° FSW ?‘jﬂ:?‘%}/ﬁz (kHZ)o

80
70
60
50

40

RT resistor (kQ)

30
20

10

0
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Switching Frequency (kHz)

& 7-9. RT [ 5HRRIK< R

ARG B 0 o RV B R R IT AR . W B 7-6 , TR Rer BB, DUKTEL & FF SR R0 S S A
HLFE R A0 6 PR

& 7-6. FFRPERERH HIER KRR (loyr = 2.5A)

Vin =5V Vin =12V Vin =24V Vin =36V
Fsw (kHz) | Ry (kQ) Vour %EH (V) Vour ¥EH (V) Vour TEH (V) Vour YEH (V)
BME 2N B/ME BAE B/ME N B/ME N
200 81.6 1 1.75 1 1.5 1 1.25 1 1.25
400 40.2 1 2 1 4 1 3 1.25 25
600 26.7 1 25 1 1.25 5 2
800 19.8 1 3 1 55 1.5 8 2.25
1000 15.8 1 3.5 1 6 2 1" 25
1200 13.2 1 3.5 1.5 6.25 25 1" 3 1"
1400 11.3 1 3.5 1.5 6.5 3 1.5 3.5 15
1600 9.76 1 3.5 1.5 7 3 12 4 15
1800 8.66 1 1.5 75 3.5 12.5 5 15
2000 7.77 1 1.5 8 3.5 13 5.5 15
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R 7-6. FFRMESHHBERIKXR (lour = 2.5A) (£)

Vin =5V VN = 12v Vin = 24V Vin = 36V
Fsw (kHz) | Rgy (kQ) Vour %EH (V) Vour ¥ (V) Vour HEH (V) Vour HH (V)
B/ME BAE B/ME BAME B/ME BAE B/ME BRE
2200 7.06 1 3 1.5 8.5 4.5 14 6 15

7.3.8 B IEEIHIET

2 H AR L RE R SE I {5 TPSM336x5 ) PGOOD 5| i Bt 1 3 4 PE vl B T B A7 RS b #R 88 . % T
TR HAE PR IR PR AR A OC S5 A A R SRR R DA S IR S B TR AR R T . R IE U A v B b AR H R R
A WAS (5 anTE 2R B AN 7 2k A A TR ) i B R br A . RRERR a) b+ tRESET_FILTER H % H L IR AS AN 2 i R H
BIEEE. BIESHE 7-10 , o] L BB AR IR IE W 1817 . & 7-7 1&4L 7 PGOOD 217 R 441 B 1)
*o fEXHL, Vpg,, #E XN PGy i RA K] Vour ( HFrta M L ) |, Vpe,ys € XN PGhys HiBURA
) Vour , H4 PGyy M PGuys #FULE 4 TH71# . (ERIR LR Ia] , Il Ven rise 2R UEIEF AR 8y e -
Z AP AEIR S ems (LAY ) o X RERAAERE R SR R AR LE HR IR H D) R AT AT oA IR s AT B A A 2
KA. 2 EN SRS, A IE AR S 5 B s 9 IR 7R EN ONIRHPRS , RER AR (VN pe_vaup
=15V (B KAE ), HIEIE S e R FE A 2K

LR IE W 7 RS — TR N 3 MOSFET , 7 B — MM b s B R B A& 2 AR B . 8] DIRYE 7
S 3 2 ) PR B AR FRLE IR W T S B E Voo B Vour. WUERATRZEILThEE , PGOOD 5] AT LALRKEIT i Bl
B, KRN Z S B TR HN < 4mA.

Input Output

// «— Voltage Voltage
/

\
\\\ 4+— nput Voltage

\

vl

e t VI
RESET_FILTER N

—»tpc_FLT RISE ‘N—
| "
\!
| tRESET_FILTER —4 |4—
|
|

tRESET_FILTER ——p! l4—
| 11

3
Vin (rising) = == —— == —A4-1———/~ i :ﬂ::\t:*‘::::::::
| i "
VINPGVALD —=—==—===+— :T ********* i*******************H***}***H ***************
. i
vour I ! o
I :: L
| 1 | I 11
B S | o I
L \ \ [T " A
Pomaynot | N | | | o~ "% oot cause. !
y not Small glitches do not 1
insjt\ilslkl)de |I(f) y I S‘;::':;p\ I reset tpg i1 rise timer rese; tfc; jlltgnal sgi??i/nrgﬁttif /V‘l‘
VIN_PG-VALID below Vin_pg-vaLip
&l 7-10. BIFIEH BT ( AVEHE OV 3 )
% 7-7. PGOOD HIHR A (R EEHF )
R AR HIAPER (TR | BRI treoon act 4 HEFER PGOOD ft )

e L

< >
Vout < Veg,, H t>treseT FILTER VPG * VPGuys < Vout < Veee, - VPGuys

Vout > Vpgey, H t > tReseT_FILTER A Hh LT
Ty>Tspn Ty < Tspn-ThysT B EHH BE
EN < VEn_Rise - VEN_HYS EN > Ven_rise HR i th U

7.3.9 435 LDO, VCC I VOUT/FB #A

TPSM336x5 & H A3 LDO Fiti Al VCC 5l ftpra W IR, , VCC HEFHu@EHE & 3.3V k. B3l
[, VCC Bl IE% TAEHE |, AR IER T/EHE.
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7.3.10 3 #/EH Vgoot-uvLo ( BOOT 37 F )

T T 2 BR 2 4 L % 75 2 T VIN (0w B R 36 IE HS Tk C b T Fi@IR4& . BOOT Fl SW 2 [AlEEA — Nl
0.1 uF AL , iZHEAFRHEEME , H % BOOT iy 7 LHEEFER (SW + VCC). TPSM336x5 # ) L4
R B A& AR AT K PR R N EE B RS, BOOT HLE#LAL A UVLO W E . % UVLO B Veoor.uvio B
B, @EREN 2.1V, W BOOT MM A A& TIX/MEX T SW 5B E , Z&SfFS Bl — MR dF
F, FESRTF )R = 35 1R AR T 5% S8

7.3.11 5

JEII & AL AE LU BAT ] 52 AAIB AT (10 45 5 8 (1 4005 Vi ] P 0 HICHRS R 03 (10 A B SRV ok S8 I R A0
TPSM336x5 L8l 1 —FAHI , B AR IF IR LB B RIS R0 o XA 28 AT B sk S A i
B ELATBEVE A2 FM B0 A A0 B gy O o 3K A 3 R 3 I T O T R R L TS B B B L R e B3R
TPSM336x5 fii fH +4% MAR AL , ZESAAE FM F1 TV Sitily oo -F I e & o 188 0F Sl 1 XUBE B J 40
(DRSS). DRSS & =fi St 5EBEHB A G . X PG A AR A S AE DL T A B AR R e &

o HAE = A AR BT R

o LEIFSRHER N A B ME B3 i A

DRSS MY HAAE T 1L m A (1 5 RO IR AT BN S M 22 03X DR 55 W] AR P AR SN S L Ui
ANt L SUBCR . A, TPSM336x5 3 o v I it — 20 B ALK el Jre A0t A 5 1 1 i L PP 80
SN AE B AF I Bl A A 9R 5 AT AT o DU — SR F AR a5 A, AT 5% AT e i

o B TR R TS AT TR | XA R R
© EEIET , WA ER RN AR EER, REAE FPWM BN IEAT | RIMERCE 708, A AT LU

o

o WmTRASEEBRERR , MO EEAE . GRS s (A B R SE A R % 2 B s AT R
WS HE THFIE

o PR S AR B EE .

7.3.12 K5 S IEEF R

{FH TPSM336x5 AT W11, DAZI0HE IR X I 3R 47 S0Pk 2 R0 40 i 30 T 51 S ) i HH e s 08 P 400 A 790 b B i )
BATSAE , B 7-11 FBE 7-12 s 8ash i L MME— 4l K

o AARER VIN SRR, BEBUR ISBUE -
* EN M F4T0F 41t
o TR ORI MR BRRES R

R E NG, AR AT DL R4

o FYRREBR R R T R RS ARRT . RALERGE | IR AL RSB RT DY OV, M tes KEIA B B (LAY
90%-

o TAREEAXERE VA, RN MOSFET il —HAE 07 BB, X SR VREAK 4 tH BRI 160 T~ a8l B
fsAE T LR shYI I o o DA S, a2 .

| -— Triggering event If selected, FPWM Triggering event If selected, FPWM

' is enabled only : is enabled only
! —» ~——after completion of : —» —after completion of
—! - ten tss —i ety tss

4 Va e s —m Ven 8 Vil e tes Ven
2 Fr-------=- PR om - - 2 Fr-———-=--- FEom—————— S
5 Vour Set : 5 Vour Sef :
z Point \ 2z Point \
5 ) Vour 5 ~al Vour
3 oo%d| 1 3 9%l
2 VourSel | T VourSell |
; Point | ; Point |

L > t + -
b gy—> Time woov Time

i i =
B 7-11. HRANH U B R 3R BME LR
22 PR R Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPSM33615 TPSM33625
English Data Sheet: SNVSCB1


https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com.cn/cn/lit/pdf/ZHCSR90
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR90E&partnum=TPSM33615
https://www.ti.com.cn/product/cn/tpsm33615?qgpn=tpsm33615
https://www.ti.com.cn/product/cn/tpsm33625?qgpn=tpsm33625
https://www.ti.com/lit/pdf/SNVSCB1

13 TEXAS

INSTRUMENTS TPSM33615, TPSM33625
www.ti.com.cn ZHCSR90E - DECEMBER 2022 - REVISED SEPTEMBER 2026
7.3.12.1 \EREFRE

RESg s R R0 /0, s S8 T e ARSI, A ERMNEREPIERIKE , 5
BOR B DO E EAABLE PN T

o SRR B D LS 2 A R T R PR KRR 1%

o WUREBFEE N FPWM |, T S8 D B b 52 0 1R) 4k 22 LOZ A IE A7 . o S H ol R SR — A A e U
fi , TPSM336x5 FI Lt 4. HIER , IEH AT ISR R P (RIS aT AT, AT A i X e v
s B M R IS A A A ] R W

\ Load
4 current_
1
o VouT_Set 1 ‘|
5@ F(’jomt " |I Vour Slope
SE and max \ the same
=0 output ! \ 4——as during
%g current ' f soft start
¢} ! '
Time .

B 712, NEREFIKRE

Tl i T P s A AR B S Bk R TR, — BB B R RO R DU RREER st s LS
JESE AR N T B 7-12 BoR 14T MRl

7.3.13 AHRY (BB )

TPSM336x5 i@ i %1% =il (HS) A (LS) MOSFET 32 & 1 e it B 1] H B A0 1 Vi 15 000 &2 BIMR Y . BEANTTF R
JHHAER 20 rEIR S IR R A BB HEAT B . (EERAE LR, i FEL R B T S5 A B 1T PRI o

Il MOSFET e ifi fr 37 i iod i T W Ft i 2 i 5 SR SRR o 2 i (U SR AE S8R A ¥ B )5 BRI oKg
R B MR i, ERANIFRBY], K HS JFo- -5 [ € R € A ECIME |, 505 P EBR Z2 UK 85 IA
B D25 AR AR M R IO R AT EU R . FR T A AR RO A P i B R KB O L AR R A B2 B o s LY
I, B St E T 35% B, HS L BRAA 2x il o5 2 EE PR 3G I i ot/ o

ARMIT RN, AR IZIT R . S seh—ke R0 1F B A il R ZE TR 3830 %
IR DD RE o X TRMIES 1, BSR4 155 8 83— ASEROIT SR, & AE i il i e i PR A5G . 5
g, T A R R A B PR o XA R PR . an F BRI IR RAE , I MOSFET # &
RIS, M RA LS . — B AR RERERELT |, R emt 256, JF B A Z B mMErr Lk
FiE R L AR, E TR R .

FERRESAE | ansR FB N b B R R R 7 22 K20 0.4V (Viiccup) AR, i8R E NI 2820, 72858

T, S tw (RKZ) 50ms ) WIFIETTG , AR JAE I BUR st T IEH R . R DLVRAEAE | SIHIAE
HLRBR A T84T K2 Sms ((JAUE ) |, SR EORET. REGEHIG A |, ZIEA s HE

7.3.14 #EHr

A FA R 168°C ((MLAUE ) I, ISR 5 P Y AT R R IR Al 5 Zh R AR . (KT 158°C ( f/MH ) A
SRR . MRWT R A BTSSRI BRGR MRS 153°C ((MARME ) - HEEIRIKT 153°C
( HRUE ) B, TPSM336x5 222l 1 — IR 811

2 TPSM336x5 1 T-4hihid m i < , 4k e VCC ik, Oy 7Bk i T-xF VCC MiinsE st 2l #4 , Jy VCC
HEALA) LDO P& 7 HLIATR ), O (R R 4 IR A 2R T . LDO FE SR IWTIIa {X S fit L2 22 (1 AL o
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7.4 S3FThEEAE R

7.4.1 R

#PEEY EN SRR SR 4E s SOF iz mIThRE. 2 EN SIHUERART 0.7V (S ARUE ) I, AJRAEHGACA ATt
J, SR TR . AERWREAT |, B AR & 250nA (SRR ) o

7.4.2 FFPIEEEC

W LDO f EN BMEMK T4 EN BR{H. 24 EN SBIHBIES T 1V (SR ME ) HAR T 5 H e R iROORS 2 18 B B
i, &R LDO ¥ VCC HEFREfE 3.3V ( $17U4H ) . FRIE EN 51 LA B R HE S i ae R , 50 SW 45 A1)
W Th3E MOSFET MR WA . TPSM336x5 i&KH UVLO 1R,

7.4.3 BT

HE EN 5| &+ VEN_RISE\ VN =T VN ( & /ME ) , I B AT AE A 5 2 , TPSM336x5 LAt T LA
Ko 2 TAEMIEFT R 202K EN 51 ERR] Vi, KRR CLZE I 5 N i B/ Vin ((Sse/MEL ) B SiEd
EVEEB

MR AR A . N B R AN S BB, TPSM336x5 A Hfbh TAER -

EELE TR (CCM) - RN T UGS RS I — 0, TP (fsw) [E17E

H A - BARIEAT - £E PRM BT | fow SRR TN PR

FPWM 3 - B 00380247« S Ik T H R s FR RS ) — I O I8 il X (CCM)
B IR AR RS R ST, fow S FEIKLARFFRR K

JEFEREC o PR oy LA KPR EE /I e B iR Y i85

7.4.3.1 CCM =

5= TPSM336x5 UL FBAT U |, 1551 248 77 #E/F. 15 CCM |, TPSM336x5 LA &5 %3 L (D) Sl 4
= (HS) AR (LS) o5, Mgtz e st s . £ HS FFxSi@ i , SW 5| s E Vaw #3812 K4
ViN , BRSSPI R RN . HS FFoemishliZ e . 1 HS FFoRR IR 8] tops , LS FFoRFTIF. HIBESH
JUEIE LS FFORHH | X umi Vew 18I LS FF S b R PR RS BIHL AL LR o B IR AR AL 0 48 PR BE R 1 (5 2
Eb AR FRIE 2 A4 H . D i HS AT 5% 8 #A P () i s 8] 5 3

D =TON/TSW (10)
TE ZBEATRE AR P R B A 4 28 v, D S R OB, SRR
D=VOUT/V|N (11)

7.4.3.2 HFHER - BHARET

TPSM336x5 7 U H N AT PIAZ AT R . — Aoy BaniaetT | e S A BN R e S 00 T S B I i
BERIBAT 2 M T e . 53— MRRoy FPWM B, B /R 25 BNt RECR FRp % . TPSM336x5 LABR A iz
ITRURTIER T iZAR5 R MRS . ER, DR EANEE SRR, praas R L FPWM #0817 .

TPSM336x5 7L H A A TR AR BIsAT . B BT R A PR EARE 0%

o THEE , ¥ DCM AT ( ZRE 7-13)
c B (ZHE 714 )

TEER , BRI ANRE AR B AR R B 3HCR | (HE TR ST 1
7.4.3.2.1 BB E

MR AT 5 LR B ) PR L RS, X AT R 5 R (AR R U T 4 5 (1 [ VA RS . AR T R
2 WA AR A BEAR T BR A SL R AL . ARV IR T E IO L, BB ot IR P 5, R A A S B % LA
TRFFRSE »
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w _ ton Vour
~ tew ViN
o YN
(=]
3
o
> ton | torr. . thighz |
% > > »
o | - ..
- ” >

[

A
<
o
30
O ek
5 /\ /\
S lour
2 ) AN / AN

EEFERT , —H SW A miERiEE | IR & st 2ok B, RIS “RE T ER |, — Bt st/ T COM B i iR as 80
3, izdsFat e Ll DCM BiRig 4T .

/& 7-13. PFM 1247
TPSM336x5 7£ [H 52U~ A fie /Mg A R S R B (1HZ T 6.5 1Y lpgakmin ) - FRURTEREDERIA LT
FERCirE , SEmEEE . A5, BRSOk . XA TAEBLRR Ny PFM AR s
7.4.3.2.2 |47

HE g i RO T, TPSM336x5 Ao PR . & 2 N IR ZE UK AN far 1 COMP ( — RN IBAE 5 )
ik FIf B VOUT/FB (ks 1€ s 5N E] VOUT/FB IS Z A 2R |, i FIDhRE . mAG A2
75 B B R S AT IR O BE L IR 3 TR K. Masfh e e as it |, St i b AR 2108 1% it

Vour
o 1 Current
2 1% Above Limit
S Set point
>
§_ Vour Set
g Point

0 Output Current Y lour

FEEBZIRT , — B R T SR 1/10 RIZ0E HR L i th BB in | DUEAE e s e 4 3 5 2 8 ) i HH U 1% P,

B 7-14. B3HBINT AR H i R S5 H IR S R

£ PFM 3 R BATH , 75 B i s 3R AL /NE 10 BLIR 1B RS = K0S PFM R0 2% . PFM AR 5T SGERAIE |
Vout LT I E ML 250K . 1R Vour LERMBEART R |, WA LTE Vout 8L FPWM R 30  H E
FOL AR BRI D BTH BR L I S & o

7.4.3.3 FPWM =, - BH#iE1T

£ FPWM B30, SR AE R B A PR . S TORFRIR | SovrA BRI I m) B it Fe s o Sl B
2 A EL IR PR F B PR, A O IR IR BIME | E S T
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Vew Do Jton _ Vour
) T Ttew - Vi
VlN
()
(=)
8
S N ::tom::
=
)
0 " ; >t
tsw

Inductor Current

76 FPWM BER R, BIE lour N T bipple H9—2F , HLATSHL4 5 558 (CCOM).

& 7-15. FPWM #ERiE4T

T PrA s £ FPWM BT an et i 2 9 i, BIAEZE SR 57Ot RE SO B S ad I ], DS AR ATS
SRVTHY , MTUAE RS B -3t P e 1] S B R 47 (94T

7.4.3.4 B SENH ( RMARE ) BT

B A N\ B Y R L SR R I TR /N T B 45 5 I B i B A 1y R A S I (], TPSM336x5 2 4k 4 1 H
HLES o SR IE I A A AR R ST . MBS R B R 246 e i R UG (L P JRRES PR UL AN S KA (B LR B PRI . AR P
TARAT IR Rk AHE R, WIS e, BB A P M rRL B e O DA T o A SR A PR B R A HE
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8.2.3 W HIZ
COUT =2 x 22uF ( 1210, 16VDC)
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‘é 80 4/ i—T "\ N g S~— \
5 T N| | & ¥ ~—
S 75 / — 1.8V, 300kHz \ O 75 |— 1.8V, 300kHz S~
E /’ — 2.5V, 800kHz \ E — 2.5V, 800kHz TN
w4 ,/// — 3.3V, 1MHz W 20|— 33v, MHz
/ — 5V, 1MHz — 5V, 1MHz
65 — 5V, 2MHz 65 | — 5V, 2MHz
60 [N L1 60 [
0.001 0.01 0.1 1 25 0.001 0.501 1.001 1.501 2.001 2.5
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& 8-3. 12VIN & ( %1% ) & 8-4. 12VIN 3% ( £tk )
110 95 T
105 ~— 90 P o <
5 85 e o
9 100 — A /,—-—"_—-- 2 = N
2 o AN ® 80 J 2 \\
g O\ = 75 d \
© N N > v \
g 9 o AN
§ \\ g 70 i — 1.8V, 300kHz
@ 85 N ‘S5 65 / — 2.5V, 800kHz
5 &0 AN E oo )4 — 3.3V, 1MHz
g \ \ w — 5V, 1MHz
£ 75| — 1.8V, 300kHz N\ 55 — 5V, 2MHz
—— 2.5V, 800kHz — 12V, 2MHz
70 | — 5V/3.3V, 1MHz 50 |-/ ’
— 5V/3.3V, 2MHz N 45 HEIEEE
65
05 0.75 1 125 15 175 2 225 25 0.001 0.01 0.1 1 25
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Kl 8-5. 12VIN : BRI ERESHARBRMMZR (Xt . '
TPSM33625EVM ({4447 ) FI 8:6. 24VIN 3% (X130)
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——— 5 100
- 85 T — < g5 S
X 80 ~— — 0 N
; l( \\ % 90 \
o 75 ~ T 85 ™
S £ NS
2 70 o 80
o — 1.8V, 300kHz © N
£ 65|— 25V, 800kHz 75 N
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55 | — 5V 2MHz 65 | — 5V/3.3V, 1MHz \\
— 12V, 2MHz 60| T S o oMz N
50 55 i
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8.2.3 WHHIZE (8D
COUT =2 x 22uF ( 1210, 16VDC)

[ 95
%0 =" gl 90 —=F=
,/ Ll ~ 2 N 85 —
80 - —rr———
9 / < 80 e
2\_, 70 AN - N X 75 i
> y ) s g T——]
e 4 P ,&F( — g 70 —
o 60} r 1.8V, 300kHz $ 65 — 1.8V, 300kHz
S s — 2.5V, 800kHz S — 2.5V, 800kHz
E A — 3.3V, IMHz g 60 — 3.3V, 1MHz
50 i/ & ,
w / / - 5V, 1MHz w 55 — 5V, 1MHz
'V — 5V, 2MHz — 5V, 2MHz
40 [ — 12V, 2MHz 50 — 12V, 2MHz
7 [T T1 45
30 40 l
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110 Tek PreV 1T
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100 \
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O
< 90 - j
g 8 —h N \
£ 80
S 75
g 70 N =
o 65 NN |
i) AN X [—- |
g 60 N |
& 95| — 1.8V, 300kHz N | ‘
E 50 | — 2.5V, 800kHz N N PSR ——
45 | — 5V/3.3V, 1MHz
40 | — 5V/3.3V, 2MHz
35| — 12V, 2MHz
30 C 1.00 A j[zo.nus ][m[m]
05 075 1 125 15 175 2 225 25 e
Load Current (A) 18:33:50
& 8-11. 36VIN : BFFFERE 5 A MR R (i Vin =24V Vour =5V TMHz (FPWM)
TPSM33625EVM {14347 ) 0A % 25A COUT = 2 x 22uF
1A/us (1210, 16VDC )
E 8-12. ABPEA
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8.2.3 % (£D)
COUT =2 x 22uF ( 1210, 16VDC)

Tek Stop

B{vou \/'

T

@{iout

e

&l 8-13. i BES

( @ 100mv e T.00A )[.%E'Pfsswomm][;'nsmfl‘c{)i/ifus] 7 2.26A
Vi = 24V Vour = 5V 1MHz (FPWM)
1.25A % 2.5A
1A/us

Vin = 12V Vour = 3.3V 2A , 500kHz

& 8-14. EVM #%:8k

V|N =12V VOUT =3.3V

A 8-15. EVM #it:68

2A , 1MHz

Viy = 12V Vour = 3.3V 2A , 2.2MHz

& 8-16. EVM #Huit:68

VIN =24V VOUT =3.3V

& 8-17. EVM #ut:f

2A , 500kHz

2A , 1MHz

VIN =24V VOUT =3.3V

& 8-18. EVM #Hu:88
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8.2.3 WA 1% (45)
COUT =2 x 22uF ( 1210, 16VDC)
CISPR 11 Class B Conducted Emmissions
85 |k
I~
75 |
~
8 55 —— Qpk Amplitude
° —— Average Amplitude
S a5\ —— Qpk Limit
= h\ —— Average Limit
2 o |\
£ 35
< \ |
25 A I
MW, L
15
VN = 24V Vout = 3.3V 2A , 2.2MHz 5
015 03 0507 1 2 3 4567810 20 30
B 8-19. EVM s Frequency (MHz)
VN = 24V Vourt =5V Fsw = 1MHz
R = TPSM33625EVM gk = 2.5A
K&l 8-20. CISPR 11 , B 3%, CE 3#i 150kHz & 30MHz
CISPR 11 Class B QPk Radiated Emmissions
60
55| Horizontal Amplitude
— Vertical Amplitude
50 | — Class B (3M) QPk Limit
g 45
E 40 {
T 35 T
g 30
3 25 i
€
< 20
15
10
5
30 40 506070 100 200 300 400500 700 1000
Frequency (MHz)
VIN =24V VOUT =5V Fsw = 1MHz
FLE IR = TPSM33625EVM ( LT 4% ) figk = 2.5A
K 8-21. CISPR 11 RE , 3 % , H##i 30MHz £ 1GHz
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8.3 AW TRk

OV 2T RA AU A
e a7

i1 ESD %2,

I EN B,

RELH R AR | BRI TP,

PERFEHHIENE =2 B R LSO R BT A FE R A, T 2P TR 5 25 28 B 0 e -7 PCB
RIS | LR IS RT50 H HUE RD

8.4 HLIFAH R

TPSM336x5 FI7E 3V % 36V 1 f 4 A L P70 FEl PV 17 0\ ML UG R e 0755 4 A B 2o 10 267 A AT 1

MR LIEF o AL, FN rL 56 R RE A5 ) S B AR T 25 FE B HR AL IT 75 OBN F . T DA 7 R 156 SR 51
L TANGER

_ Vout XIout
N =" (15)

Hrp
<0 AR

IRAZAEHOE K LB KRBT PCB AT AGE R RIFN BT , W75 2R A FOR SE AR E I VERE - S\ i
{12 A2 FRLRORT L B P RE S 0 IZ AR R IS AT A R . S8 R A |, B UK 51K ESR B N AR H & TE
BN R BHJE W AR B | XA AT B AE AR N FRIR AT E AN SC PN S O RS E A E e R AR . A AR HaBH S A AR
AR IR) 3 B B T B A RZ A AR i R MmN B, TR BT RS R BT IR A UVLO i fi s A
RGEANL

R RIE R | B AR OE R A N PR S 2B TR R, R AN A AR T B R R A AR DR IR A
Mo HfERASRI TS ESR A B sl N IR RS, JFRR A AT b s N e 47 wF % 100 u F Vi
P R AR A DASR A A SR IR ], AT B T RS A R DR P A LR AR E . 0.1Q 2 0.4Q [
ESR mARZ # N\ RS IC B4R Bt 2 W IBH e

8.5 fiJ&

FEATIT % IR B ML e B e T- PCB iR, [RIRE R E R T oo AR B . P P AR SR i A48 B it — A PCB , 23
o f HE RS e R . BRAR AR RE | I K PR MR NS D6 BE 1 EMIL

8.5.1 /5155

ATATT B/ B PCB A Ja sk T sl se v B AR R 5 A 2 X 2 . PCB A J& AN R A RE S SR IR A R U1
SR BT RIE AT R . B IE AR T, PCB i i A R MR RE A @ 1 T TV KO A 7= A | Fa ik ds
) EMI HEREAEAR KFEE _FEU T PCB fiiJal. (EM R asiibid | ok PCB aEe H— a2 M\ L2
PRI I I RS |, Al 8-22 N ZINESAREKBEAS IR |, TEATER B AE R AT RE A KBRS LR . 1X
S AN 0 B ) 2 L SR S BROR YRR R ) IE H B AT . DKL IR ER TR AR R AT HE I LR R T AR AR AT
INUIBRAR TR AR LR A7 e P SRR T EE X TPSM336x5 S8 yoF I i i AT ) o

1. JFIA 25788 ] BESEUT VIN A1 GND 27/ & - VIN A1 GND 5| JHIAHAR | fift T 4\ A I CE .

2. FIFEVVCC G Bl B —1 VCC FES I 7548 1% IS an Wb EE I 8/ TRCE |, FHA% 56 1 58 (1) A 2k 4%
F VCC 1 GND 5| .

3. JIREE B A BEFEVT AR FB F1 i E . ¥ Regg~ Regt M1 Cre (NSRS ) 7EY)BR bS5 2o A .
5 FB I GND &8 408 HEE IR 28 0F L X 25| . B Vour MIEERES K —, H2 , AMIEFX—
ZIB A B AT L AT B AEAT AT 1T BE H 28R A B RS 28 S R B AR A M A Y (1 SW S ) B

4. FAJGRAT— R R . 1%)E T 2 0 B R AR AR
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5. ¥ VIN. VOUT F GND 7E# 75 #4715, X PE A% AT fE 98 A EL$% AT Ui/ F PR i A\ sl tH 42 L ARAE AT v
JEFE, IF SRR R AR

6. FEHLLEBEAN) PCB I , LUSEHLE AT A WA L 05K, LB OR SEILS i K 97 3 AR A3 it
HIFRHIE Ro yae PCB TZ MR ZLATKA 2 @ w4 , HAG/NT 1 %6, R PCB Bt i 2 Mz (&
W), XS AL AT DU B A 2 B R .

7. JHZEPEI KRR EEENZ .

ARHMEEIRR , WS LT PCB i 7 5K

(HF KB I i 755D W T

(Simple Switcher PCB #7751} M /HFH}

“HIE I A R H I W A

(1&/# LM4360x 5 LMA4600x JE 1L #7451 EMI 77 /7)) I/ F A

/V 0 VIN

‘\ 0 GND
T

K 8-22. BLA HUHEIAHS ) IR IR
8.5.1.1 M R B EERTEIR

WAHTPTIR | TIEEBEF — SRR SRR o Ht 2 BED BUR B MG 2R SR BL BRI RE |, Rou il st 52
PEE SRR . (EH BB SB B A RIIE Il , K GND 5INEEFIEHZ . GND A4 LA VIN 1 SW A1 28 5 fi
HIERMZ I — M. R 7 MR FEAR L T RURIIAZ .

TI@WAE GND 5L B 7S a2 R, DL e 2 s PHe . AR BiIAn)E |, 152

8-23. ARG TWUZMIREMBEIE | Mo T Hek. (AU R, PUR IS ( ATUZ TG ) K
XN @ 20z/10z/102/20Z» FLAT R0 0 J5 L ANIE 2441 JR A1 2 1) DY J= R B AT SEBILAIR FL AL A% R BELT S 38 24 ) B G AT
IR FABH. -
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8.5.2

Keep FB, RT, VCC trace small Maintain continuous ground pours

o

Top Layer

o

O Mid layer
VOUT

o <+—— ~100nF, 0402/0603
capacitor nearest to Vin pin T

Keep output cap close
Keep input cap close

o

Large VOUT pour for cooling

& 8-23. A5 JAB
9 BRI SR
9.1 B H

9.1.1 F=772 s B 7 FE

Tl KA SE = MERGSERIMEE |, Deet S 287 5B IR 55 sl R 8 1036 B RN AT, ASEER Atk
257 IR 55 B S AT A T1 P2 S B IR & — i R R BA R,

9.1.2 AR ZH

9.1.2.1 ¥ WEBENCH® T EAlZEH#i+ TR

A eAb | f# ] TPSM336x5 #3431 B WEBENCH® Power Designer 1) & & fill i i1 5 % .

1. AN BIE (VIN). fd L (VOUT) Mt s (I0UT) EK .

2. RS RENAZET RS, mRCR. (5 R R

3. KRR SN ACES (T1) HoAh w47 R v 5 21847t . WEBENCH Power Designer #4172 il J5 £
, HDF 7 SRS AN TG AR SR B RS H

HELHAEDR |, ATHAT LR #4E -

o BITHAMGE , WEEEIL U R

o IBATIVEEREMEE , TR EER AR AV RE

o g EE AN AR R O EULH ] CAD RS H

« JTEN PDF A% & ik 5 R L=

A% WEBENCH T EFE£E 5 | &7 www.ti.com/WEBENCH.
9.1.3 Bl E AW

9-1 J&7s T TPSM336x5 g fFam A4 MU . A RERANRARI AT FIYE | WS TT 4. IR 1WAl 0 VAR (5
EAGEEELL , R T BRI T E2E SCRFgE  RIRITIWEE .
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T XXM X 36 XX X RDNR
T

lADJUSTABLE OUTPUT VOLTAGE RANGE © SPREAD SPECTRUM lOUTPUT CURRENT MAXlFSw MODE OPTION lPACKAGE
PS: (1V TO 15 V) ADJ OUTPUT 2: No 15:15A F: MODE/SYNC Trim RDNR = QFN 11-pin large reel
LV: (1V TO 6 V) ADJ OUTPUT 3: Yes 25:2.5A * (Fixed Frequency Fsw = 1 MHz)

* No alpha character means Fqy is
set by the RT pin

& 9-1. B fFar 2 Hm
9.2 JCHY T FF

9.2.1 /RS

TS LR AE ISR -

o ENAXER (TN), “Hilil - FRMEEYL, IFIGIEE" MR

o TEINAXEE (TI),  (SfFE/R 4T ES R ST PR 1 EE B A7 Jed i 26 75 1) 7 A
o ENAXES (TN), “EEHRIC HREHIELF 7 MR

o MEINALEE (TN, (81 LM43603 F1 LM43602 it #iit) i FHf

o EJNACEE (TI), “PowerPAD™ #uttii/HE 4" b IR 2

o [EMAXEE (TI), “PowerPAD™ i#/& "~ i /R %

o JEINALES (TN, (FEHFTHIFIGERD P FH

o (EINALES (TN, “HKEFA R~ MRS

o EMAXES (TI), “Simple Switcher PCB #i /G757 = W H7R &

o BNXES (TN), “HEBIE - M E R HIT” i &

o FEMALEE (TI), “/&/ LM4360x 4 LM4600x /it csa4f EMI 75~ W HIR &

9.3 BN E B

FRICCRYSEFIE AN, 1 SHE ti.com ERIBERE S SCEIE . Ay @y BTN, BRI 0 S AE R Bk
T, R MAIVEANE R B BT SRS RS BT T ek

9.4 X RERIE

TIE2E™ U FFitln2 TREMMEES L RR , ffHENEFOFERE. S BIENMEMmsitHi. #%
A AR BRI R, SRAFAT 5 PO -5 B .

BN A RS TTERE IR 3Rt XEENE AR TI BEARMNE | I HA— & & TI B A &S
T B 46K

9.5 it
HotRod™, PowerPAD™, and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

JITA B bR 9 % B T & T

9.6 FFHIHRE S
FRESCE (ESD) SR AN R o AN AER (TI) B UCE I IE 2 (1) T A it AL B B A7 SRR o 2 SRS I = T () b 3
A FIZ2BRRRT | AT RE 2 IR A Al L -
‘m ESD MR /N2 SEGUNMATERERE S , KRB REABRFNE RS2 R T RE A 5 2 2B | XEFNAER MM
B S T RE 2 T RS R AT RS A KA
9.7 RiER
TI RigE AARERYIHE AR T ARG B 7 BRG] A 5E o
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10 BT P i
T BURTARCAS ) TR AT A 5 24 B hiCAS () TR AN [R]
Changes from Revision D (December 2025) to Revision E (September 2026) Page
o MBR T SCREE — DU ZEN 1 PIREEARTE |, IR0 T MINT 1 D188 RIE o 1
Changes from Revision C (February 2024) to Revision D (December 2025) Page
S e (O T Ty LA = N B 2 5 N0 SR 1
Changes from Revision B (March 2023) to Revision C (February 2024) Page
o T TPSMB3B5R1S GBI S BHIEFIE ..oovoeeeeeeee ettt 1
o T RCELGHHHRITIFES , Vin =24V B AMHZ BUE oo 1
¢ BT MODE/SYNC GIHITE X .viviueieieieieieieieeeeeee ettt ettt seaeses 5
o IRINT MODE/SYNC FIZEHT I R ATTE M .. vovveeeeeeeeeeceetete ettt 6
* N TPSM33625/TPSM33615 H4i th RLFALAS A I 1 BEEAT SR AF B SR A 6
o B RGIFERIRCEE IR 86%. 84%. 88%. 86% Fl 95% F ik N 84%. 83%-. 87%. 86% Fl 94%. M T

A o NI L7 - RO 6
o B T-1 1A Vout MATEE T A REBT = TOK oottt ettt 14
o ININTFE1R WEBENCH B 11T WED I oot 30
o THT T TTEIR 14 B VOUT Therrrrroereeeeeeeeeeee oo eeeeeeeeese e eeesseese e eeeese oo eeeeeeeee 32
s FEHT Kl 8-3. 8-4. 8-6. 8-7. 8-9 FE 8-10 B IMHZ BHE ..o 33
o WNHN T FE1 WEBENCH i1 A0 WED BEEZ ..ot 39
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11 . HERTHTEEER

TRTHE SN, BRAITIE R . XEE R E ST o s . Rt a2, A STEm , H
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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 ©)
@ ©)

TPSM33615FRDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33615F
(RDN) | 11

TPSM33615FRDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33615F
(RDN) | 11

TPSM33615RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33615
(RDN) | 11

TPSM33615RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33615
(RDN) | 11

TPSM33625FRDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33625F
(RDN) | 11

TPSM33625FRDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33625F
(RDN) | 11

TPSM33625RDNR Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33625
(RDN) | 11

TPSM33625RDNR.A Active Production QFN-FCMOD 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33625
(RDN) | 11

@ 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.

@ 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.
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https://www.ti.com/product/TPSM33615/part-details/TPSM33615FRDNR
https://www.ti.com/product/TPSM33615/part-details/TPSM33615RDNR
https://www.ti.com/product/TPSM33625/part-details/TPSM33625FRDNR
https://www.ti.com/product/TPSM33625/part-details/TPSM33625RDNR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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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 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Sep-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 O OO0 O 00 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)
TPSM33615FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33615RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33625FRDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
TPSM33625RDNR QFN- RDN 11 3000 330.0 17.6 3.8 4.8 2.3 8.0 12.0 Q1
FCMOD
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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 18-Sep-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPSM33615FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33615RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33625FRDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
TPSM33625RDNR QFN-FCMOD RDN 11 3000 336.0 336.0 48.0
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GENERIC PACKAGE VIEW
RDN 11 QFN-FCMOD - 2.1 mm max height

3.5x 4.5,0.5 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.

4231226/A
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RDNOO11A

PACKAGE OUTLINE

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT

RDNOO11A

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

N

SOLDER MASK
DEFINED
(PREFERRED)

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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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
RDNOO11A QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 4 & 5: 72%
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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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