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g — q N,
FB [} Re
Ssl iPG
I I~
MODE [ }—» PG/SS - > PWM CONTROL LOGIC . e
ECO/FCCM i vout
—>
Y A A
PFM sw
Detector
Slope
Ton_min/Toff_min AM Comp
Detector Freq HICCUP Zero
Foldback Detector Cross g 4‘
Y 4
L
v
Oscillator/PLL LSI Sense
'L FB

1

- T

RT/SYNC GND
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6.3 REMEULEA

6.3.1 [ EHFIE(E B PE

TPSM843521 [ L Fiz 4T it 3 K Thfe i HE A 6-1 A I . TPSM843521 J&—k[AlD R R i feas |, HA4E
I (HS) A (LS) MOSFET ( [FlL %% ) - TPSM843521 i 4 FH 32 42 1) & 45 EL 3T FF vy () A A )
NMOS Jf- o< kAt e e i B . o6 SaE e, SW B IHLE ETFEZ VIN , HUEEE IR L DLt RER
(VIN - VOUT)/L 34h0. Mm I izl 24 wires |, ARMITF XL I g AR IX I 8] 5 K 2 308 . HB i
RHRAMTFSE AR ZE - VOUTIL JHUH . P& RS 388 035 S 508 2 D = ton/tsw , HA ton A2 I 56 Sl
8], tow Fe PR B B s PR E i PR 4 5 A b D SRk 2 4 R . FE AT 20N A A F T AR [ 1
fer D 5 HERIER , SABEERXE : D= VOUT/NVIN.

Vsw
A
Vin D = ton/ Tsw
(0]
(o)
8
K=
S
=
)
ton torr
— pe— t
0 >
P .l
| |
Tsw
iL
A
ILF‘K
<
o
5 lout|
o
g
[$]
>
©
£
t
0 .

B 6-1. EL FIEHE (CCM) T Iy SW 37 55l F k28 R I e

TPSM843521 SR I [l 5 i e i A P A A2l o 8 M6 Y Pl T S U A 06 T 2% A bt P 3 4 0 L M 2 SR 3R
PR R LU PR T S o O ARG e O T % B e FRLURR UL, O U PR R B R AT PR AORAR A e DM T S 1
fTa] o A S B B EAT A BB AN ThBE , 7 EERUD AN TCAE | BT A AR AT IR SR AL LA (o i ) AR AR A A 1
Fase Bl .

6.3.2 FAHFE

WA FR) MODE 5 MIEEE | 4 F ] BB Bk AF N ATk i) PFM/FCCM ZhRg. mIH 5 (808 Shi (8] D) EAE
M SSIPG Sl IR IE ¥ 48- DhRE | LLAGE M T 4458 EMI M P Ak R AiThRE. TR E7R 1A MODE 5l
PR E. TIEBERRZEN 1% HiRERBURH B LS 1T MODE i&£#.
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% 6-1. MODE 3| Wit B%

£/ MODE HFHA (kQ) BRAREBIT SSIPG 5| KIThRE JESIREE | Fss

< 4kQ (%) PFM SS B

18k @ PFM PG =

180k Q FCCM SS =

330k Q FCCM PG =

680k Q FCCM SS &=

> 1.3MQ (&%) FCCM PG &

6.3.3 B /EHEH

W IR Veer BT 0.6V (( MURUE ) o BEHeds (0SSR GoBt B T REAG 8 110 1) PAY 1t 0 P Bt i 1 0 AT
YT, MTIAEBEAN IR RE VS FEl N A2 A £1% RS2 R BEE Vg

6.3.4 #HBERE

RAEREAS TARIRFE Y B N AR S AR R far U, B 7 —A 0.6V MRS % 3L ERIE (Vrer). firH RIS
it FUE AT FB S]] B A IR AR AT R B . TI B U S 2N 1% HiRE R EEH LS E N FB 43 K48

MR BT 75 1) 73 He 2% H e B 6 & AR I B FEAE. Regp , JRAAH 7 F2 X 1 SR E S Regre fEMRBRERMT

Regg MUK , 70 88 ALK | A R MK . Regg #K , FB HLEMZS 5 Z B (152 md | R0 Regp H
BK, WFREEMrah izt PCB KRB, ST REZHNA , TIEBEH Regg = 10kQ H Regt 7E 10k Q
% 300k Q JEEIA .

FELBEL 7 s 5% 110 7 22 AL PS8 A A S i 1 P T 19

Vour
Rrar
FB [
Rres
Al 6-2. #ith %E&E_
Rrpr = ~QUT_VREE » pyopp (1)

VREF

H
* Vger N 0.6V ( WEBEEHERIE )
® RFBBj"j 10k Q (Tﬁﬁ ) o

6.3.5 P XHFLFE , [

EiE Xt RT/SYNC 5l AT AE A E , TPSM843521 A LATE RT #zLf1 SYNC # X F L. 7 RT #z\F
TPSM843521 i F iR il ilid RT it Fmfik B . £ 6-2 En I RT R wiE. 24 RT B25i%H:5] GND i |
TE 8 e 2R 2R 0 BNZH N PRI . FEFE 2R TP IRIEAT IR |, JFORMIRIE B A e , JFHAE T — A L
WEk EN D) AN RECAE . 2 RT Sl e ERm |, i RH LR A, £ 200kHz 5 2200kHz < [8] 13 & FF 5640
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_ 44500
T= Foy ~ 2 2)
Horp

« RT A RT ER MM , LkQ NHAL,
o fow NIFFREIZE | PLkHz N4,

% 6-2. RT/SYNC 5| s fHAR % B

RT/SYNC 5| B RH FFRIZE
B 85k Q 500kHz
GND 40k Q 1000kHz
FH 2% 18kQ & 220k Q 200kHz 7 2200kHz

FECL R IUFHERL R |, FFoRAIRARF & RT/ISYNC 5| JH¥ & 1444
o BT ( PFM )
K& Bz 4T
o JE SN AEAT
o HLIE PR 4 ik
TEFTA XSS |, FFRMRPTIR |, X EWE RN T RT/SYNC 5| JHgmFERIE ., EXEEHT , fFHH
JEARFFRRE | (E1E IR RS T 0L T R4
X L2 T AN ERBUEIS (PLL) , PASZEL 200kHz %] 2200kHz 2 a1 [E2E |, 37 RT B4 3] SYNC ##
Ko BEHATFISINEE |, ¥ 7 B 85 5 & 2] SR K T 805 T 100ns /) RT/SYNC 51, B8iE 5 4R i 2
TRy /NT 0.9V FUR T 1.7V,
TE[AI 75 2 RT #AH1 SYNC BN, B 6-3 Fianit) RC HLEE W] F T8 RT/SYNC 51, (HAEM s

gL ] RT #UH3E F . RT/SYNC 5] A /SE 43 GND/EZS , H TI @ 1U# ] 100pF [ 2828, i FH A B
RC HLEEHS , RT/SYNC 5| L5 5 IR IE L 20 38/ 0.9V FILRF 1.7V,

SYNC | | RT/SYNC

& 6-3. SYNC R E

Bk
o WREBEhET SYNC & FiEsIRE , TPSM843521 ffi ] SYNC i #h TAF .
o R BHAT SYNC KA TSR | ) TPSM843521 i FER AN 2 ( 52T RT MpH#S ) THE. 4
SYNC i Blib FIE SRR , TPSM843521 7E SYNC #= T T4
- R SYNC W4l i JEE ( 200kHz 245 2.2MHz ) , Il TPSM843521 fE &% ( 200kHz.
2.2MHz ) FT{E.
- JEATHIA] , SYNC e A dliE .«

WOZBURR A A 0 U B B IR BRI MR . iE SR 6-3 , T MTELS T AR AL N B R AR VR H
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% 6-3. IR SR BHEE KRR

Vin =5V VN =12V
Fsw (kHz) Vour TEH (V) Vour % (V)

B/ME BoAE B/ME BoAE
200 A3 A& AiE A3
400 06 - 12/4 -45 0.6 1
600 0.6 4.5 0.6 1.5
800 0.8 4 0.7 2
1000 1 4 0.9 3.3
1200 1.5 3.5 1.2 4.5
1400 1.8 3.3 1.5 9
1600 & NI 15 9
1800 A& iEH 1.8 9
2000 A A 2 9
2200 A& H AiEH 2.5 9

6.3.6 #E

2 TPSM843521 1t 5 4MAS 44 [H] 20 ) FCCM #=0F TAERS |, nlil i s niEH: MODE 51 i) He 25 4% 1) 77 =Us A
Bhge , W K 6-4 Fn. ZEHAMBIIRG , LR BEFES . MBIRERITH TAEZ RS h 2N E s
FH E 5N b SN SO R ER T EMI PERE . & 6-5 o 1 AERS WHATZE = AN B 1 s e 2 36 1] — i N B ol 2D
NGO . P 7R 3 iHE B EME , Hd Cyope /&2 MODE B |, 0 2T . & 6-4 /R T HAHEL B 1 #i 7Y
HAE -

06— 28°
CMODE = 13585 (3)

VINDT VIN MODE ﬁ }&
C CMode —

} GND VOUT Vour
— Resr
Ven[>—— EN FB C

RFBB
r{ }—— SSIPG RT/SYNC SYNC

— CSYNC

&l 6-4. MR Bk R

IIN1
V|N D » BUCK1 _D VOUT1

—ISYNC1

BUCK2 |—{"> Vour

——{SYNC2

A 4

IIN2

IIN3

BUCK3 [—1> Vours

|SYNC3

A 4

SYNC IN
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IIN1 IIN1
[ 1 [ 1 [ 1 [ 1
IIN2 l—l |—| IIN2 |—| l—l
Sl — — s —— C
IIN_aII ‘l_l_‘ ‘l_l_‘ IIN_aII
Without Phase Shift With Phase Shift
& 6-5. M EENH
* 6-4. fHEECE
#1iX MODE H74¢ , pF o, B
47pF 90°
68pF 120°
120pF 180°
180pF 270°
6.3.7 JFHHEFHREHE

S EN ST SR 4L OF M Thae . 29 EN 5] IO A e BB UK Ven_rise I, TPSM843521 {FJF
GLAE. A2 EN SRR RASH BUE R Ven_pan BT, RS S5 IR

EN 51 R4 — A ES LRI |, R AT U EN SIIBLE &8 4F . an SRR /5 24 H) EN 51, nRAH —
AN IRARTT % BAE FE AR T B 5 GPIO fai th 248 5 1% 51 & #: .

TPSM843521 H[ 7 VIN 31 {11 Szl # IR Bl (UVLO) M. 24 VIN SIBHIHLIE R 2 P9 %8 Vin_uvio BIMELLF
I, ZARAE A . A Vi uvio BIMERIET HLRE Jy 200mV. QiR A 7 2 VIN 513 B A 5 & UVLO ]
&, WRTLanE 6-6 F s ECE EN S, i 4ME UVLO Zhaght |, TI @ 30K R E % & N KT 500mV,

EN SR ABUNY BRI 1, 2Bk EN ST ERVCRES 5 EOAEARERSME o B A . 24 EN SIIHLE
I AE RE B RS |, _EROER A 1, BT UVLO ZhEE R s . [ R 4 FIrfE 5 kit&H R1 il R2
7EFEE UVLO B FHME. R1 A1 R2 faE Mok Ja , T LLEd 72 6 iH 5 Ven , ZHEE &R K VN B IUE T

5.5V,
Device
R1 @
Ip A lh
0
—
|
R2
& 6-6. Al T Viy RIESE
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VEN_FALL
VSTART X 7o~ —Vsrop
Ry = EN_RISE 4)

VEN FALL)
1 X 1 e
P ( VEN_RISE

Ry XVEN_FALL
- ()

Ry =
Vstop —VEN_FALL + R1 X (1p + Ih)

Ry X VN + Ry X Ry X (I + I
VEn = Ri + Ry (6)

8

I, 4 0.7pA.

I, N 1.76pA.

VeNn FaLL N 1V.

Ven Rrise N 1.15V.

VsTaRT A28 A HI N L .
Vstop /225 AR LF I N BT o

6.3.8 S} FEE 30 A Hithi E 2 /5 5

24 TPSM843521 it MODE 5| JHIfiC B v SS Thfeht , TPSM843521 (K] SS/IPG 5| il FH T 58 A B 3 Hh sk /N B 5 25
PSRN TR TR AR . X e AR RS N B R L S Viger B SSIPG 51 IR Hs OB L IS AR B E L I, JRAR
M s . SSIPG 5l A e ) s S 28 S B T R st 1] iZastE A —AWE LR BRI |, BT RSN EOE
S, ARALL AR, HHBE s (tss, 0% £ 100% ) S5HJE3IHEZ (Css)-

\
/

Css XVREF
tss =~ Tog (7)

Hrp

* Vger 7 0.6V ( NEFEHERE ) .
© lss AWE LS AT , UMDY 5.5pA.

SR R SRR SR S Tim B, SR EERT AR DI, A A N ERSEUE L R KT AR LR Ve I A S FF 4R IZ S T
e BT BT AR W Bt Ny b TV . T SSIPG B I H BH 4 s 82 7] LLSZILNT 5B — AN B YR L B R R
B

6.3.9 HIEIF#E

TPSM843521 FLE N PG Thighl , SS/PG 51 I T4a r i H B K2 75 A BIE /K F. PG ESTH T2 HIA
MR s . PG Sl TR E , 2 LR gk B ESEMAKT 5.5V K E. TI &UEH
10kQ Z 100k Q [ _Efr e 2% . %28 0F AT LIENZ) 4mA [ B I F R FF 48 2 (0 48R i 7. 76 FB 5] e B/
T A EIEAE AL (Vrer) [ 90% F1 107% 2 8 JF HZ5d 70 us (s &n E G , PG KA NE PR . 24 FB 5]
i B ARG T P P v fL S 1 85% Bl T N BB AE HL R 1 115% , B R A # el . EN 56, UVLO i), PG 51
221E 13 u's MIPTARIER (] S ik . VIN 41— B ft | 46 PG 51 MR K T

& 6-5. PG R&
PG BHERE
FAPRE —
kD AREEF
Veg Aol V v

A (EN = 75 ) =% TPoT
Ves 2K Vet J
KW (EN =1fKH~F) v
UvLO 2.5V <V|y < Vyvio N
FSSLTH Ty>Tsp v
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% 6-5. PG R (4)

PG FH#RE
=k {RHF
R | Vin < 2.5V 7

FRE

6.3.10 BA-FHERTH]\ BRATKBTHT RIS ITE

I A (ton, min) A& T 6 T LA S 38 (¥ R R 7] . TPSM843521 ) ton win JEH A 70ns. dR i T i
6] (torr_min) A2 R U 56 T CASC T A S5 R R SE ). Topr win 8% 4 114ns. £ CCM I4THEAUE |, ton_min
torr win KEBR RS FHGER] , TSR TR ITIR .

A SV IR K B 2 EEA

DymIN = ton_mIN X fsw 8)
A FVFIEATIR I R 2 H

Dmax =1—ton_MIN X fsw 9)
Y5 7 FIT T (K LRI, TEIRATIR MK Vi A

_ Vout
VIN_MAX = Ton i < Fsw (10)

TIRITIR KRN ViN N

Vour
1—-ton_MIN X fsw (1)

VIN_MIN =

£ TPSM843521 ', ton_wmin 2K torr_min BEAJE | L& RAIBRITIRTT 5, 30T BLREA 55 K o 4% b Bl fi e /s
At

S AR Vi RS RN R o fE I R ton min S5, TR SITIRBEIG , RIS Vi REETH
H KRBT B, ATE Vour IREFIERFG 7220 8 AR TG I .

BIEAR Vin SRl R G A b, SRRk 7 S tE ] . RS TFIAE] topr min 5, PR FRAT , ATTTAR
PR 9 KK A . AR YTIRVEE E TPSM843521 fi th Bt REHS7E F IR LR VN KR B AR AR 175 450 T 7
FERASE , AT SEBLEAR A BUE o AR R AEMRITIRIITEDLT | fow WD, Vi max FETHR , T Vi win R B
k.

6.3.11 B4t

NEEK EMI, TPSM843521 S 1 MM . #3hVE BlE H AE T MR 1) £8% (Afc) 1| , M4 10kHz.
JEATIR) A2 38 A LA ] R A 3 A AT 1R a8 A1 B 5 (R0 23 0 B A 20 BRSSP AR e 3 IR R R S B -7
Jeos 1 R . 1] 6-8 IR T RER LA IR o 15 4.
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fmax = fc x (1 + 8%)

Center Frequency fc

fmin = fc x (1 - 8%) ’—I_r

Modulation Frequency fm = 10kHz

& 6-7. B &

A
\

Energy !
A

fc Freque'ncy

Kl 6-8. REESHREAIRR

6.3.12 L/ELRY

AR — AN I R R (OVP) HER |, DUSE B K PR by /Dy B ik b . OVP ThRE S K FB 5 LR 5
OVP {47 LI R 58 K PR EE Hb g i v, dn S FB 5] KT OVP BIE R 115% , &l MOSFET #42%
BH, ATT IS L EEL SR I i ) 9 B R B B bl o . 24 FB B I R P A T OVP BB I 2R Vs | I fu i
gl MOSFET 75 F—ANI Bl A S . BhIhag & — TR 8.

6.3.13 TR FIR [ RH

TPSM843521 ¥ & 1 W AB M A A /A% FE AL IRAEL , PO as MRS S AN AL RS ORI R B K HH L. AL
PR AR AT 7 Lk P UK S PR VAL B LR TR A%, T DA R A L RAR U W [ A0, AR i e 8k 23 ) e K A FELIAR
TR AR L RS T W

2 M RAEBERE B BRI (ton_win) JE 3B, E2 AT B S O TF O R, e DU O A e L P 370 A2 VR P O B
1B s umr FIPRA . BEAL , IERXSSRLAARMIIT 5 00 f i BEAT AL AN 4% . R oL Sl i, R HRIT 4R T
B o

BB, SIEE A RS IR AAEE T N B Z AT EE PR T s i BORL, RJRIRIIOT R &
OR¥F I |, B3 ARG IR LT R T A IR RE s i » RS ARMITT ST, w T % AR BB DX 1] )5 3
e RAEXMATAN, AE R RE B Z A, NS BOT R TR, 3t — P e SEBOTRIFR 4k
SRR RS IR E . BEE LRGN, R R RS R R R AR I i, A A B v ) R i PR A
lhs_Limim,e MURURPRMEG | PO 2 LU BRAR , i it Ik 2 R PR B AR IRV Rl o AT R e el ) B K i
R, RYE AR 12 L OUE . B IR A HE N BRI, Ao v AT SR 4k 8 B 1 g 4 FRL A
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TRIFLERZ) lomaxe A T —FEHL , A U0 AR SR S0 IR AR, WURT AR A BIRA BRAE 2 i fish e 0] FL 35
PRAE. fEARIT , D7 13 45 T AL oK% F A .

Igs_LimiT +ILs_LimiT
lopax = —= R (12)

(Vin—Vour) _ Vour
lomax = Ius_LIMIT = 2 x Txfey X Vin (13)

UEAE SR ™ O e B 3 2 FB U R E Vgyp BUE AR Vrer (19 65% Al RURERH1 , JF UL DLFF 2,
() iy 2 S ) (8] (SRR 256 us ), WU He R HE NSRRI, RN, AR & 1R b 52 5K W I 1]
(10.5 x tgg) WAFIETTR | 85 DABOR SN [ HE N IE W HS o R 3R B 1 LTI ARAFAE | SR H 7 B R A T
IBAT , ARJE RO, R B R EE B E DL IRAEAE | IR R . AT AT LR Y Y fR 0 2 B B Y
A PR AF AR o Ao AR DU BR i, A IR R 0 IR W A A

XT FCCM fiiA , FLUEGES R AT DA B fE o 2 bt e B e AR O B R R R A Iis e B AROUDT OGRS 0T, T
FAGILRI A, T ORIRANIT K e 32 i K B i

6.3.14 FEHT

A FEIEEIR (Ty) AR AR R A . 2R Ty L 165°C (MU ) |, S ABGRIPIRZS | RIS m A
M= FET #2x kM. =4 T, B3 30°C ((MRUHE ) HERATR LRI, Feads WHOR ST e Ik 2 IR H 1817

6.4 ZRAFDhREAE
6.4.1 S

bt % 1 EA54k |, TPSM843521 47 CCM. DCM. PFM F1 FCCM #iXz [a V¥, WIE M B REEMN
TPSM843521 24T LA N —AME -

o ESFEH (CCM) @ TFRBUREE | AR T I fE R A R SLs (1 —
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e ek DA R AR 0 R ] ok 2 LR R r s, AT ) S B PR PRI R A L R T R A 1 B A
BT UL /N RS0, JF B TPSM843521 il #2431k 3A (1 5 KR4kt FLI -

6.4.3 BIFPHFFH]

2 MODE 5| Jiic &y PFM HiXI , TPSM843521 & /et (i i T LAkt i i ] (PFM) Bz AT , M
THE R

O HIRT CCM gl iyt 1 — 2, 23 DL il (DCM) 1247, £ DCM iafT F , i/
HFER Ig 7o N, RO R RH , BMESR SRR . SRAET R5ES CCM Bz THLL , DCM K] /b
TFRAFERN T HFE

LR AN, R 2l R ik AR R ) (PEM) B BLZERR R IE AT o I8 B B i 0T 26 I 18] (ton_min)
B /AR PRI (Ipeak win) I, S8 1FRHE & BRARTT MR AR FF LB AR E . 78 PFM BEUT , S80I~
B, SR HIA S PEARTT MR, AMEORFF iR AR € . PFM B TR, I IF SRR EAR , HIT 545
FEAG DARE— P AR H Bl L AT B A A A SR B RS FL , DR N PEM SR~ 22 0 38 F O 2 o 2 FH AN
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IR Vrer it (I TR] o 8 2 SR SRR I A T RT JA ar Thnaek = r dAA I0 2 SR PALAIR A MOSFET BLSE KRR 5
M B R CR o R YR A G B R Y L RS T R RN R R, AT SR e R S R

6.4.4 ZEfHIELE-FIF Y

24 TPSM843521 fic B N MM T UL FCCM 4T | JFIRATRAE AN 51 38 V8 BB P9 4 F7 AE —ME 2 1K
IRL I 35 30 A 75 S A o ) R S 0 RN it fE R SO N, (B AR B8R 3R R IR B . T
ARNLFE |, X AR A B 8E S DR R SR AT T [ 42 ] i) S ) P T ) O\ — L A

6.4.5 [FfEET

AR 588 s 2 e 88 1) T B RE AR 32 T %€ MOSFET 1 Rpson~  FEL/ES S 1Y B AT HEL FEL AT 2 i) 2% T S8 1) ok oy 25 BRI 5
Mo 4%\ R FESP R FER A, =l MOSFET (¥ oG Wi [R) - 4Rz fe /ME . B IUAJS |, TR n] R
BAFATE , B R R TRERRRETLE A, 78X A A E , TPSM843521 2 H 3 R XM (7
T A R ThAEE ) DAIEINnsEbr & S IR gERF R R |, B R AR I8 B S KPR A

6.4.6 47 SN 157

BN FF ORI A8 AR A — AN e R v 428 S ], 0 [R) EH S5 4 1) R A DG 10 [ A 3R RNV B[R] e, axX & it —
MNENF R, R = A — AN N b . TR SN B AR R N S B R . O T B K A
ANATHE A, TPSM843521 4 71 B fie Ji 3 8 IN 1] PR A1 I B B BRARTT O o IXFE | B ds ol DLZE S KB A L
JE R R AR T g AR H L o AE R AR 2 HT A TR 14 3R H 25 E i H H R XA B A N H A AR
ton_min i fgw MMERTFETT 5.5 F3k.
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B LR U | TSI ] (b ) SR AT R . 4 S I B S (o)
B PRI TR, T SIEI (R A
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7.1 MAER

TPSM843521 #1438 i FI/E R s B |

7.2 #EIN

R R RS A AR R ER . AR ERAE N TPSM843521EVM PR AL i 4t

RERZ K BV 2 18V K% FIR 8y BV %t L

AHRor gy T B AR .

U1 VOUT S+
TP3
] o T —— el T
EN 1 4 VOUT
c1 c2 c3 c4 RN MOUT; 7
35v 35v 35v 00nF RT/SYNC 9 | 2 FB R3 VOUT +
10uF | 104F | 10uF RT FB 49.9 C9——C10——C11
PGS 8 | copg 220F —|_22uF_l— 2uT22uF_I1_00nF VOUT -
&5 MODE__7 | mopEe GND |2GND 220k —I—_
TPSM84352IRCIR —\G__L 3R050k (T)pg GND
= - BOBE TP4 TP8
GND VOuT s- GND
GND
VIN . cl4
. JP2 |I-axo TP6 RT/SYNC eSS
3 ODE SSIPG O—
2 o : SYCN T
2 EN 100pF
1 © TP7
R8 cé
il R7 100k 330F
IMHz i 0 25V
JP13 =
2 GND
1
s ouT
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7.2.1 & ER
TRER TN
R71. Wit sH
E 24 M BAME  AAUME  BRE| Rk
Vi LEIPNGENES 55 12 18 \Y;
Vour i U 5 \%
lout i LR AUE 2 A
ViN(ripple) NS HLE 400 mV
VouT(ripple) i H S FLE 30 mV
Fsw FFRINFE RT = &% 1000 kHz
tss =Rl Css = 33nF 36 mS
Ta BTG 25 °C

7.2.2 EA
7.2.2.1 /1 WEBENCH® T Bl B H BT xR
8 TPSM843521 Jf:1# il WEBENCH® Power Designer f1l7 & #il it 77 %

1. EEEAMABE (Vin)s B (Vour) A R (lout) 223K
2. fERIALERREL , AT SRS AL, ACR . SR AR A
3. CRAERRIBOT SEMAES (TI) HAh TAT B R TT SREAT HEL .

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 32351 T SEBF A& Aot Deis i kLS

FELZHIEOLT , ATHATBU TR #RAE

o BITHAMR, WEERRIE LK R TERE

o BITAVEREDTE , TR AR R

o CREE SR PR EIAAG SR 75 5 DU T CAD #30% H
* TEN PDF %8R &I 5 FH L

% WEBENCH T HIFEZ/E R | i1 www.ti.com/WEBENCH.
7.2.2.2 Sy H K R H AR Y

iy A TR S T SR FB S IR R F PR A R SR AT R E . TI B UCRAR EN 1% SEMR I KB, &
ZE 71 MRS HEEE , AR5 N 30kQ TR, A RN 15 HEH R4 D 220k Q . N TR EIREET 12K
REERMAHEAERMERM LS. R ERKR , HiRaEER S22 | ¢ H FB AR A H
JEiRZE AR B .

Vv -V
Ry = W X R (15)
7.2.2.3 IFH AR

T RTINS T BT e R AN B BT RS o B BT SR B o VR Y e/ I Lo A L P 2%, TR A
BB IR R A, BARKIIT RBUR EWRE BUNRIT B0 |, W S SCIE S R GRCR |, B A R f+
e 1000kHz FIJTRHIF , R6 ] 0Q .

TR, JFRIR W22 UR 5w R, w15 6.3.10 T

B2 1 FIROT SR 1) o JL 3 A I 1)
LIPANG ViR
o H P
o BRR ]

£
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BUKRH) Cgg AT ATEIR B K2 (BN FEARIRIM FELR . X L C6 5 4F 1 33nF , XK H0UR shitf 7] tsg W& N
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7.2.2.5 B AR ER

Zanft BE S BM LC JER AR & (/] , I ZAE AR AT RNt FL A, ORFEAR A AN/ RTS8 vl
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AVOUT_ESR: AILXESRZKXIOUTXESR (16)
053 2 B FEL R LR SR i ) H A 7 T LI )

Alp _ K xIloyr
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AVoyr ¢ = (17)
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K 2 HURAR RSB EE (A 1/ louT max)-

B S0 R AN 3 AR 2 [FI AR Y, DR S P 0 A 803 /N T P AN WA 22 AT

R 2R 40 75 A 1) PR R TR Y A R F R BR ARG TR A R, DU H 2 A2 90 B A R R R R AL
PEIPR A o 2R KB R | i R S B AE H B 3% HE R B T RS Y K 2 B O R A TR B ey . R g
FR) 42 8 A I 38 7 S\ A O 22 I R SR e R B BT T E S M BUK TS . W A L AUR SR, AR
LML)\ ek R IR R 25, AR s B R R EREEfR e VR N . 52 18 JBIR THEE Vour UM 5 N T
FR) B /N B H L2 o

Moyr (6 1 ) (18)

COUT > 1 X -— —
2~ AVoyr_sHooT\fsw  SRalgyr

/\EF‘

D IELI:.%%?S i 7S b ) %?‘ VOUT/VIN°
*  AVour sHoot Mt HUEAELL .

* Aloyr &%t AL .

* SR jouT A% H FLIR AR I R 2

n] DL 5 2 ) E S A R i S AR R A N . S FE AR AR ) LR A R f ik ESR R, fERLLFEMT , WTRL
B EAS SWEFBAE , LESIFHHEAE. YRS HEMNMRE B, 158 H MR E /N Ew
{E IR T BRI R A2

SERR b A A T W A Ve S R A IR A A R e R R . A7 28k A I A O e ] R R AT AT 5 v T )
MV WA ALE N RN = 2 0056 . B 1 BT 5 S B AN | T80 7 B H oty 1) /0N 284 g 68 L 25 2 8 ] DA TR
RS . AnF 22 100nF 36 B 4 /N7 58 ST P %8 FE 25 35 8 Bl T s p i JB6 o AR R B R 2 28 2808 5 | /2 1 B 1 2R
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7.2.2.6 S\ LA SRIER

TPSM843521 5 i #— M A XA A , JF HRAE RN A& Z D REEMA RS . SRR EasrLg
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W 65 FL 2 8 ML B AR S R ) B £ LU O B P S R T S AR T A ae Y XBR A X7R M A HA R |, A
Fe LA AR R LU B e F BAT B (IR BE AR E ko P AL R AR N A 0 FE B I . AT R A A VAL O L
SE DTN o

WUE A S R LUK T iR B R o A 48 9 SO R L AUE IR 0 UK T i KN FR ST RIS LT &
X, IR SUBOR .

Vour ViN_mIN —Vour
% X—7 (19)
IN_MIN IN_MIN

Icin_rMs = oyt % \/

WRIELLT A, RSO .

AViy = % + (1 OUT_MAX X RESR_MAX) (20)
Hop
Resr max =i\ LA 38 (1 KR CFIRE | =N AA SRR 205 1mQ .
7.2.2.7 BIfREA S Cpp R

FERLENE DL, FIAE Regr LAEA AT A S | KOS 038U A5 i BB PR AR LA . AT Regr KT
100k Q@ fEE |, THEICH . BKH) Regr (55 FB 5l L& A A & 2 A — AN IME SR, ATk
HERFENE. Crp A BN TIRERIX AN . (8 HBARAMER I E ] Cpp IR B 2SRRI S

M U A 85 AT SCIR I, AT BB (AU A1 2 O AL P A A LD LR s S ) (B T
M), ARATHE

TR, TTRL R —AS 22pF B S C7 LA E T dibr A1k ft .
7.2.2.8 BRFBEE

S AR DR de A —FF , TPSM843521 fEig/THT 2 THAE P EB LN o IXFh ThFE 10 52 M A2 K 4 460 25 1 PN S0 U B v
PUMAEEILE DL B o PSS AR (Ty) /2 BA R ST pR 2

o BRI

o DIRMIFE

o B RINE (R gp)

* PCBHE

B e A B i LA R 10 150°C X 2 PR KA FDURE |, ATIPR I Sk it JrfEak 21 Jos T EES 2
HFX R RESEH , BORIHEGRE (Ta) MBI R ga 2 BRI H ¥ iRt R LA A3 =
FEAL Hh ARAG A AR R . TR, XL IS RS T RO D B R P B AR i 2 rh R AN B P R
IEAT 56 AF , WImT DS skl S A% . 803, wTLLIAEE EVM BLUUHC A 35 (4 B A 285K, I BorT UBLH 0 & &
o Roga BIEFEEAEN T W FFARIC HEHIG I MR F Mg, Atticem 8 R e Ro g BT
BT, A TSN R AERE . 2R R A R AE SR N AR AR D IRAT (1 — RS 2 AR TN R
1o 8 Roycpotyy M W gt FEHEHIEHE LA E AERER IR o A7 R 25 BAMANTR BRI B , HS W L7
PERITIC F/FEZTE B BT o

(r)=Ta) 1

lour_MaX = Ry X T=7 * Vour (21)
H
n AR,
AR a R DRESH, BRTHFZRER , il
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7.2.3 /2%
Vin =12V, Vout =5V, Cout = 44pF |, Ta=25°C ( BRIERAH I )
100
90 =
80 _‘/' i VIN 5V/DIV
70 v
£ ) AN Py
;’50/ il
kS SW VD
£ 40 -
30 !
10 VOUT 2V/DIV
0 800us/DIV
0.001 0.010.02 0.05 0.1 02 05 1 2 345 -
lout_Set (A) E 7-3. *Hxﬂ‘a: VIN‘ IOUT =3A B‘JE@J
&l 7-2. %% (PFM)
3 tieste nrenany) fos
SW 5V/DIV N e Rt A\ ot | pnernn
| - R | » |
n f
1.6ms/DIV 400ns/DIV
&l 7-4. %3 |, lour = 0A & 7-5. 83 , lout = 5A
VOUT 2V/DIV
VOUT(AC) 200mV/DIV A
A m = 4
ve . I I T,
SW5V/DIV
Load Current 2A/DIV
[
—‘J
[5m 40ms/DIV
400ns/DIV

I

K 7-6. FEBESEN. , 0.5A £ 4.5A , 2% = 0.8A/

B 7-7. Vour BB fRIP
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VOUT 2V/DIV

SW 5V/DIV

40ms/DIV

7-8. Vout MR ERK E
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7.3 BAER LR

B 20 im A HE1E -

BB & s T H#

WM ESD %2,

HEME SS 5 IEaE.

ANEL RSN R, AR T T,

TS 215 2 R G I R o ga ERBHERIRH . ES 11 7.2.2.8.

BB BRNA = Z /0, E IS G R P T R R i, T N TR a] BER $2 4% PCB #i /& )7
AR, B 5 B B e

o [EH ERERDZE: VIN A1 GND 5| I 100nF HL28 8% . i THEFEMER | EST7 7.2.2.6.

7.4 HPFAHREW
XA ONAE 3.8V & 18V I A R HL I VE A 12 4T . A A IR AN RAFRTY |, OF 5 %8R R A%

FRERPRAEAHAE R o LA, N FL YA ZRE 05 A S B A 4 AR 4R P 75 IO B AN L o W] AT R 22 SRAL ST 2
N HLT o

_ Vourxlout
I = =i (22)

/\q:‘
n &XE

IR AR A K P LB PCB A G B M A\ rB IR, 55 ZLRF AR, DASKEL PO TERE . S RS AN 2 A ik
A B AT BE 20 R 88 IS AT B R R . ARSI ESR MM A AL &, WU FHLE iR H
B, NTTAE e i s i A N\ i 7= 2R TR B A8 o 4 2 SROBRIBR AR Tt n 2y th ), 7 A2 LB AT 2 S 20 VIN SUILE R sR T
B o G SRS A AR R B /NN L, TR BT BE R B e A I R W O A . BB R IE SR, SR
IPIRFE AN FLIR S F 4R 2 R A PR | PR 0 R S\ Al 5 P s F A AR R IR A o XIS (Y B R K
Hi%5 ESR A7 Bl 40 il S N R F R R0 ATk . 20 wF %2 100 v F 3 Bl 9 RO (LI 5 AL DR BE s 0] | T
B8 K G R AL ST 1] DR R N AR -

TI VORI s R R B2 T4 i B 0.3V, EIX BN T, fth i A 25 dd = i o) % MOSFET
MR TR . A R AT BE S S BOR AT B INAT Y, R I OL S, FTRE BRI SR N fo VR i
FIREPE , JUAE VIN A1 VOUT Z F{5 T 1 ik — A8 Dy i r A o 8 ol [ SR Ik R A

FESELGIENL R | B 338 05 N\ i 3 I GRS o R 2% (TVS). —2RUL A A I S RS 1 (MR ) o A
FEVUE LR A SRR E A8 0. 2 TVS Ml AR AL T B B ARFARAIE . Rz /N TR e s i i B s
Dt AR S I SRR, BRI

A, T HAMRGHEIE |, AR AT A JER RS |, XA RSB UL B Sz | BrARZ ks
QBT (AN-2162 F2HME A E i E R F5 B o165 EMI 1880 ( LT ) 34t T — B R TR a8 it 4i N
TR S L

7.5/

7.5.1 H /G755

AT BLIAL B 425 1Y) PCB AR JR e TSk B vk 1 tH (e Ve RE T 5 # 2 C 2. PCB Aii JA AN R AT B 2 AR R 4 S 2R
BB IS AT ROR - RIME #4583 IERR Y, PCB A1 /A R R B R 0 Bt e KA 7= o BeAh , B Has i)
EMI PEREEIRRFESE LI T PCB Aif5 . £ [ IR FeHiedi b , moctit) PCB D2 thim A\ L2 & AT R Y5 A i)
B o AZI BRI AL, AEA 4 RO T R R RE ™ A RIS H I o I AN 0 T 265 P T 2 R e e 23
MIER AT . B TAFERMFI , N AR, 2B A & 58 B, FRER AL AU AT

T B — AN T2 A 2 P4 JE 2 20z 6] 2940 B2 1oz (9 4 JZ HUBRAR | & 24145 J& al e (Il A%
FRBT &R ECH B B 7-9 5 7-10 JEIR T TPSM843521 B 2H 1 (1 it AT =) -
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Place thermal vias at the VOUT
pins for heat spreading

| _Place an array of PGND vias close

Position the input capacitor to the IC for heat spreading

very close to the VIN pin

™~ Place the feedback
components close to the FB
pin
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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 ©)
@ ©)
TPSM843521RCJR Active Production QFN-FCMOD (RCJ) |9 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 M843521
TPSM843521RCJR.A Active Production QFN-FCMOD (RCJ) |9 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 M843521

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
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)
TPSM843521RCJR QFN- RCJ 9 3000 330.0 12.4 3.6 4.8 2.3 8.0 12.0 Q1
FCMOD
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 26-Aug-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPSM843521RCJR QFN-FCMOD RCJ 9 3000 367.0 367.0 38.0
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RCJO009A

PACKAGE OUTLINE
QFN-FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—~_|
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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.
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EXAMPLE BOARD LAYOUT
RCJO009A QFN-FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

0.3) y
2X (0.8 : o
©8 & 2X (0.35)
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JI T, 3
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(R0O.05) TYP a’E I ¥1—J‘ -‘—i
(1.65) | ) | (0.4)TYP
1 1 \‘—r—\ ! ‘ \
(1.475) —— | - - — —(1.475)
4X (0.25) | 6
g o ;
09— e
(0.275) — ?— \ e N METAL UNDER
‘ SOLDER MASK
(O.463)7%**7*7*7 ! TYP
\M SOLDER MASK
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LAND PATTERN EXAMPLE
SCALE: 20X
0.05 MAX 0.05 MIN
ALL AROUND ALL AROUND B
METAL EDGE 1o} METAL UNDER
! ] SOLDER MASK
i
EXPOSED EXPOSED
METAL " —SOLDER MaSK METAL | T™~__SOLDER MASK
OPENING U OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
PADS:1-3 & 7-9 PADS. 4.6

SOLDER MASK DETAILS
4229161/B 04/2023

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.

/]
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EXAMPLE STENCIL DESIGN

RCJO009A QFN-FCMOD - 2.05 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
<
2X (0.8) j——» (0.3) % 2X (0.35)
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6X (0.45)
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o @ S 3 ©
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

PAD 3: 91%
PADS 4 & 5: 76%
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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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