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BET AU AT AT OB ZRAL TOET, ZOT A AL, K 5A Okt B SR K 98% OF 2—T ¢
A7 NVEFR—RET,

TPSM843521 |3t — 7 E it —RHEZERH L. NEHE ICL-> CEBREISERBIOTA v AT OER L X 2L
—araEEBLUTOET, NEES/V— 7 I RO EEEPH A T 7 BRI W T, AT T E
EVLEELETA, NBOT — A X vy 7 BIOBEHEBKEAZHH 558, HE PCB (VU MMER) 1B TE, ST
AR R SO T DI B ET,

MODE t'> D BARDAERRIZEY | RTNARL, 7OV AJE B EZE R (PFM) | 4888 faf I 0 5 i) 1850 5 1 25 5 (FCCM) |
BLOGREE T HER Y T NAS —NEER T — T R A O — 2 DA T a2 TWET, PFM E—R CTEIET 54
O BRAMERICE VRN RA B TEEd, FCCM E—RZ TPSM843521 73 X TOAMSEIETH Iy 7 2 E<H
ZBICDITENIHET, SS/PG AN YT RAZ—MNEB DR EC, T /NA AN SS e FF IO ESIN- L&

DFEENT XL T DD INSIED T o FI TP T AL D SN T E T, PG BEREAEINT 5L, 7
NARE SSIPG B EH ML TRT — FyRE R ZemTEET,

EN EAZIIWNER T AT v 7 ERBSHY . E a5 A MK EERENERS I (UVLO) % 2 f[EOAMTTHEHTIc LY
FEECTEFET, T ENE U EZT7a—T 4 7T 288D, W VT w7 &E i COEIEL FIHE T,

RT/SYNC EL D HEICLO ALY TF L 7 @M $ % 200kHz~2.2MHz O#iF TR E CTXA7=8 , 1 74 V25 a%
R DX RERFH T ARE L TEET, B EAXI NI LIEBIEEEZ 358, 73120 EMI /A 1K
WZESLHET,

TPSM843521 |21, fix KAV FREM 2 8us (HEYEH) DA I FE RASRE S HV £ 7, (KRN 7 7O REMEF | AP AR
MOSFET (g Kk 8us ETHUATTE, /A7 W] 114ns (FEYE(E) T/HAH AR MOSFET 234712720, m—H AR
MOSFET 2 A NIV ET, T AL RITIK 98% DF 2—T 1 A7 /TKHEL TOET,

INAPAR MOSFET VAV OB S R A2 & T ARPRI DT SARAZREL, m—HARDY—R

B RIC L B RAEZ IELE9, TPSM843521 X, B i SN W ST 7oL EAL T BIE N AT EIED
65% % TE5E, HIKREERE (UVP) AMEEIL £77, K9 256us (FEHEE) D7V FERERFH DR T 5L, AV A
Rea—FARDM 5D MOSFET 34712720 T /A AT 7 E—RICBITLET,

KT NRARL, WELEa S —2EZFAL T, WEOH 1w ELER/NNRICIZ TOET, ZEINH I ELEN
INFREEIE D 115% R HE BEEDL S —EDPMERN L TNAH AR MOSFET 34712720 HTEED 104% %
TEIAETAHTZDEFIZRDET,

=) VX M TAZIY FAIRE Ty 18 165°C ZHB 2 DET SAANELLXIL, Ty 23 30°C DeRATI A E%
TEISEFOE N2 ET,
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6.2ETNY IR

EN
—
L
| vcc =
Ensble LDO {1 vIN
Precision | J
| Enable hd >
ss HSI Sense
ss 1
SSIPG [ >
hs . muPs 1
7 [ReF EA - @ | —
— y @i TSD UVLO < Ceoor
gl - , ¥
F8 [ 1 Re
ssl iPG
I T=
PGISS = > L
MODE [ ¥ PWM CONTROL LOGIC . A~ ] VOUT
ECO/FCCM
Y A A
W
PFM S
Detector

Slope
Ton_min/Toff_min A/|_/|_ Comp
Detector

Freq HICCUP Zero

Foldback Detector Cross Ly 4‘ E
'Y 3
q

A4

Oscillator/PLL

LSI Sense
'L FB
1
- T
RT/SYNC GND
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6.3 HRBESKEA

6.3.1 EHREDE— 2 EHE—F

TPSM843521 o operation il L. H¥fE 7 o 7&K 6-1 DI AS L T kT, TPSM843521 |, ~NAHAK
(HS) BX U —H 1R (LS) MOSFET ([ 147t 2%) & PN ik L 7= [F) B 3 it e £ = o X — 2 T4, TPSM843521 13, il
BENT=T 2—T 4 PA VL TAAHFARBLOE—HARD NMOS AL F 5 AN THZLILY . HIEEDRENL
EEHLET, "M ARAL T NA L L TCOBEL. SW ELOEL T K TVIN T ERL, A2 72&EF LI (VIN
—VOUT) /L OERABR THEIINLUET, SISy 712k HS 24y FNAT7ENLE . TrF v a— AL —DF vy %
ALDH% LS Ay TFNA L LET, A X VX EFIX, 2—Y AR Ay F %@L T -VOUT/L OEIS THRESNET, K
Ea R—=2ZDOHIHI ST A—=ET T 2—T 4 A7 D = tonTew EEBSNET, 22T toy 1IAAF AR ZAvFD
FUHEM tew 1ZAA YT U THETT, 2 R—Z Gl —T X, Ta—T 1 VA7V D ERETHIEICEY, H)E
& —EICHERF L E 7, R A CEL IR E o =Tk, IROXD IS, D X ) EEIT LA
L. ANEBFEICREFILET, D= VOUT/VIN,

Vsw
4

Vin D = ton/ Tew

SW Voltage

ton torr

v~

Inductor Current

t
0 »>
6-1. EHEBE— K (CCM) [CHBIFTH SW / —REA 5O S EBROBH

TPSM843521 1%, [HEE D — /&t — Rl Z AL CWET, EEFELV—72FHLC, EE4d 7k
WZESWCE —JEIa~v U REE 5281280, DC EEA IEfEICL ¥ 2L — L FET, B —27 A X VX Ei%E HS
AL FNHEUAL, B — I ERAL v a/VREREGT 52T, HS Ay T OA VI ZHIE LT, BLEREL—7
IINEBE ST SMETER L Z DT ZENTE RERES 120, a7 oV O A bR EIZEA
EHHBICRATYRELLEENMSONET,

6.3.2 T— RZEIR

MODE > DR DETIZ LS BRAFTEEDO PFM & FCCM 28R T& . SS & PG b T3 FRIE T HE/ Y 7 h AKX —h
BEMSREL T — F R AL — ZHSBEZTRIR T& | EMI 38{b D7D C o — P — 08I TEX D AT T LB HE DS
HAEENTWET, ROFEIL. MODE o O fEfER A2 RL TWOET, TI Tld. MODE BIRD7-0IZ8EE 1% DOIEIE
ERER A D2 LA HEE L £,
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2 6-1. MODE E > DR xR

HeRe—NEHL, kQ R ARTRED operation SSIPG B DilEE BB IARI T LHEBK, Fss
4kQ KD a—h N—Ta0 PFM SS HY
18kQ PFM PG HY
180kQ FCCM SS HY
330kQ FCCM PG HY
680kQ FCCM SS L
1.3MQ %#82 %, 7u—F 47 FCCM PG AL
6.338ZLUZ7L>X

NEBY 7 7L AFBIE Vrer 13, 0.6V (FEHEH) ICRFF SN COET, 2N =2 O BIRE S AT AT, IR IR L2 E 7
NEL SR vy TR O A E R =)0 7§ 52T IR DT> TEf/ +1% OB Veg ZERL
\iﬁ—o

6.3.4 HHBERT

EFEEE D 0.6V FEYEBIE Veer 2 LT, BIEIRERHORIK I »> CEMICZ ELSN - I EEZAHER L E
7, Hjjﬁ}— i HAEEL FB B2 LD RO ERBIEI R IC L > THRESNET, THITHFH R AL AV LAY T
1%, FB % W EE 1% ORIREREERIIZ AT 22 L2852 £3, B O ESRERICHIGT 5 PR
RFBB %@?RL\ 1 BT BT RFBT ;}szn+ Liﬁ— RFBB VAN él/\E\ IEFRD %{/Ihﬁ‘ké&<7§3@\ FEHE 2R

AW COMERIME T LET, Regg K ENE, FB BIEN /A RADHBE 51T 0§ <2 b728, Regg PIEARKEUVNEE
PCB FOIFEARZE IVEE ISR TALERHVET, THE IZEALE DT I U — 9Tl Regg & 10kQ. Regt
% 10kQ 7>5 300kQ OFIPH TR ETHIEAHEREL CQOET,

S EHRPID R ICIDETE, HABEDLFal —allgBe 52 ET,

Vour
Rrer
FB [
Rres
K 6-2. WHEBEERE
Rppr = % X Rppp (1)

o7,
* VRger 1% 0.6V(NEY 7 7L REE) TY,
* Rpgg % 10kQ (HEHE) T,

6.3.5 X4 v F > OEEKDER, A

TPSM843521 |3, RT/SYNC > DS EXERMEICEY , RT E—FEB XU SYNC E—F THEIfETEET, RT £—F
TlX, TPSM843521 DAAvF L 7 JE M #IE RT RO T v s I ZIZLVRE TEET, £ 6-2 1%, RT #RO 71
T T HRLUTOVET, RT A7 —7 407 £721% GND IZEHS IV TV D6 7 ASAARRINIAR—T W7D
EZIT, ZOA T DREPRH SN ET, L N=FREATENTRIT, AT o7 B OBRITE E S, IkRDO/T
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— Ay Y AINVEIT EN M NLVETER CTEET A, RT 28I 758, IkORXEEAL TRy T 7 %
200kHz ~ 2200kHz O #i TR ETXET,

Rr =7 =2 @)
ZIT
. RT :L RT 574'\/7%& (kQ) T3,

% 6-2. RT/SYNC EDIBEHRTE

RT/SYNC £ i3y 2 F T BB
Ta—F g 85kQ 500kHz

GND 40kQ) 1000kHz

By 18kQ~220k0) ARM:200 kHz ~ 2200 kHz

AA T LTI EDY RTISYNC BV CRRESNIZRIFICHE G LR, IRD 4 DD —ARHVET:
o BAMTEME (PFM £—R)

o [EKRay 7T NEME

o I/ NA TR ELE

o EHIRSHRENL -

WTNOHED, 7%y%‘x7“%?&i&bi?ﬁ-»h“ﬂ oI L A F o7 B EIE RT/ISYNC By T us a5~ JE
WHIVHIRLARVET, INOHOSLM T TIE, EVHIRBEIELZ RS, B EBEIX L E(L L2 E R0 ET,

WNESD7 =—X ry s L—7 (PLL) I2k-> T, 200kHz ~ 2200kHz TOI[RMINATHEIZZ2Y, RT £ —K72>5 SYNC £—
RAERHIZYVR 2 AZ e TEET, FIWIHREL FIE T 51205, 100ns L/LLOM“/H%EF'EJ“C RT/SYNC vz 5B 7
oy G HEERLET, 7y /{5 5 ORIEIL, 0.9V FVIELS 1.7V I ELEBBTALENRHY E1,

RT £—F& SYNC E—ROM N SLB 27 7V 7r— 9Tl X 6-3 12779 RC [BE2 LT RT/SYNC b0
AL B —T A AN TEETN, AEMAFOT-DIC RT B—R~OBITHIEL2VET, RT/SYNC 1% GND/ 7
0 —T A NG LT RIC LN TLIEEW, £72, THE 100pF o=z 7o B2 H4E5E L £4, 541 RC [A1# 24 4
BHEEIL, RTISYNC B DfE 5 OHRIESY 0.9V KK 1.7V K0 E<ES T AL ENH LI LR L TSN,

SYNC | | RT/SYNC

K 6-3. SYNC E— RDIERL
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«  EEEIAIL
«  EEBIAT

ZSYNC N7 7747 TlrWHE

g2

ZSYNC W7 o747 Thor8%Ea, TPSM843521 (£ SYNC 7w/ TEfEL£7,
. TPSM843521 |37 74 /v ey 7 CEMEL £7 (RT #&Hi%

HHE), SYNC /a7 77 47 7a&, TPSM843521 1L SYNC E—RTHEIfELE 7,
— SYNC Zmy 2 3P4k (200kHz ~ 9 2.2MHz) ©

2.2MHz) TEIELE T,
— #@EF, SYNC Z7uy2iduny /st CnER A,

Bty . TPSM843521 [ f #& il %k (200kHz,

AA o F T AL AT ANSAZOH SV EEDOREIZTESO RN T LERHYET,

e R/\‘

— B2 AT EIEC

j,

D RESNI AT L7 BB CO M IBEOFFRFA IOV TL, [ 6-3) 22 TZan
K 6-3. RM v F VBB EEAEBE DGR
Vin =5V Vin = 12V
Fsw (kHz) Vour D#iF (V) Vout D% (V)
/Ml BAE /Ml Bl
200 FML PAEYNE AT PAEYNE
400 06~12/4~45 0.6 1
600 0.6 45 0.6 15
800 0.8 4 0.7 2
1000 1 4 0.9 33
1200 15 35 1.2 45
1400 18 33 15 9
1600 NP BTN 1.5 9
1800 AL AN 1.8 9
2000 oLl Ml 2 9
2200 oLl BN 25 9
6.3.6 ff=2 ~

TPSM843521 /iRy 7 LRIFALZ2 36 FCCM E—R TEMET AL X1, X 6-4 |2 798912, MODE B iz=
T UV GBI T LT A T MERRE B N TEET, MY T MEREER BT A5 A i aVF oY ETn
—T ATV UET, AT 7 MERRIE, BRI R R—2 BRI A NI IFH T 5L FL— BN T, ANy 7 L E K
L. EMI PEfEZ ) EESEAIICREFESNTWET, ¥ 6-5 13, (i 7 M E-> T MUAZIEF LTS 3 DDk
JEa N—=ZTANV 7T IVME T 282 rLC0nETd, X3 2HL Car T o HMEEFHH L £, Cyope 1%
MODE =5 Y, O 1IN AHS 7 RO A FE T, 3£ 6-4 1I0FE S 7 MERROIERER) /2o T Pz R L COVET,

0 —28°
13585 (3)

Vin DT VIN
C

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

r{ I ssiPe

K 6-4. 18> 7 FEMEDEIERE

CmopE =

MODE

RT/SYNC

Cstc
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I|N1
Vin[>—1» BUCK1 —{ > Vourt
—|SYNC1
Iin2 BUCK2 _D VOUT2
—|SYNC2
Iing Ly BUCK3 |—{ > Vours
—|SYNC3
SYNC IN
IIN1 IIN1
[ 1 [ 1 [ 1 [ 1
e — L — ]
S E— [ 1 s [ 1 [
IINiaII ‘l_l_‘ ‘l_l_‘ IINiaII
Without Phase Shift With Phase Shift

6-5. fite> 7 FEMFDEA
* 6-4. i1 7 FOHER

HEIEE—R 250 Y, pF PLFHT Th, BE
47pF 90°
68pF 120°
120pF 180°
180pF 270°

6.3.7 1 L — TN L EB LRGN I DFFE

EN &> j: 2&%/\410)%;\5/]%\/ / j‘7ﬁ§”fﬁ] :’fﬁﬁﬁ(%ij— EN EO/@a%rﬁ ﬁfj])(]///ﬁ/l/]\ r VEN RISE é‘»
kAL, TPSM843521 1ZENEABHIAL £7°, EN B D F BENT AATZ—T )L AL v a/)LNEE VEN FALL %T@é
&L AN HFIAS T T EARIEL, Yy T B —RIZBITLE T,

EN B NZIENE ATy P ERIENSHY . =—FT EN o270 —7 4 I TTFNAAREA R — T I TEET,
TV —ar s EN BV OfilZ HEEL T AT, A —T v RL A Ei3A—7 v - avr4  E£721% GPIO H Fim
ol ERL T A —T 2 — AL TLIE RN,

TPSM843521 (Zi%. VIN B I NHEME B E LB ERS 1 (UVLO) [HIE A RSN TVET, VIN BV DO BEENNED
ViN uvio ALy v aRa FEDE TAAATT 48 =7 W0 ET, W ViN uvio AL & a/L NI, AR HEfE
200mV OEATV ARHVES, 77UV r—aTVIN EAAZ, JIDEW UVLO ALy v a/LRRUNETHLGAE T

EN B> %X 6-6 DX TEET, JMT UVLO R %ﬁﬁﬁﬁs&% I%. 500mV Ll EOfEICEAT I AE R ET D
ZEEHETELE T,

EN 2 TIINSRINT v 7Bk 1o (&0 S L 2 Bt L7e e & D EN B D7 74V MRIEDS A NI ES L E
T, INT T L ATV RER |, li ENECOEBEENADAL v a/)VREBZT-EED UVLO EEEDEA T AR
JEZHIET DIzl S ET, X4 & X5 ZHHLT, FEESILE UVLO ALy a/LRIZKT5 R1 & R2 Ofi%
FHELET, R1 & R2 DENLZELIE, Ven 13 6 THE TEET, ZOMHEIX, VN DERKIET 5.5V K23 544
ERHVET,
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Device

6-6. AEMREAZ VN EEEOYST UL

VEN_FALL

14 x AN LLLL
_ VSTART X g\ ~piop ~ VSTOP
Ry = z (4)
I (1 B EN_FALL)
P v
EN_RISE
R1 XV
R 1 XVEN_FALL (5)
VSTOP VEN_FALL + R1 X (Ip + Ih)
Ry X VN + Ry X Ry X (I + I
VEn = Ri+Ry (6)
ZIZT,

« Ip 1 0.7uA T,

e 1y 1% 1.76pA T,

* Ven_faLL 11V T

° VEN_RISE 1% 1.15V VC‘MJ*O

* VgrarT ! LT A REAX—T NTDHASIEILETT,

* Vsrop &, 77 MM AETAAT—T VT HAIJEETT,

6.3.8 HHY/ T F XE— FBELUITY/NA FTRFEY 7 F X5—F

TPSM843521 % MODE t 25~ T SS HREICHER SN T D54, TPSM843521 @ SS/IPG B 2 L T, HE:
P 2 BREN T~ D BRIC R ANB R 2 e/ IMELET KT/ 3A A 1K, WEREEHEE T Vrer £721% SSIPG BV EEDWT L

MEWTOEEZV 7 7L ABEELTERAL, US> TH DL ol —varz2i7nEd, SSIPG L 7T
Moar 7ozl Y7 hAZ =R ESNE T, ZOT AR, MR 7 AE —har T o E RETHN
ETNT T BRI M D> TOET, IRORXELEHL T, V7 IAZ—IREH (tss. 0% ~ 100%) &Y 7 hA&Z—k 2
T (Css) HFHHALET,

Cce XV
tSS= SSISSREF (7)
ZIZT.

* Vger 13 0.6V(NERU 7 7L REE) T,

o lgs 1% 5.5uA (BEHEfE) | N7 V7 > 7 &R i,

AH =T TR N T o BRI AR T AINTODEAITIE, NE 7 7L ABJENFIRET Vg LU RKELR

LF T, Ay F 7 BLOEE LA ZFBISNEE A, _G)jif ZED, I —=H I Fal —Tar HETAL—X|Z
EFRLET, SSIPG B A SN OIELT A Z 2L T MOERL —VOBEEN vF T FRETEIET,
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6.3.9/YTO— 2w R

TPSM843521 7 PG H&HE A ITAE R SN TW DA, A EEDEE 2L ~IUZEL TN EIDNE R 72912 SSIPG
EUBNMEHISNET, PG EEIT. AF— Ty T RBOEB DL — VDL — o o FIEH TEET, PG t/iﬁ~ g
YRUAUHTITHY 5 5V K OBEIC T N T T I\RFLSMLIETT, THE 10kQ - 100kQ O /LT > T HRFLAHELEL
FT, ZOT AT NFFE AmA DEREL 7L FBESNT-aY v 7 Low LoULEHERFCEXE9, FB BV OEENH
U771 R F(vREF)@ 90%~ 107% D51, T0us D7)y FIRER R THE, PG lEFmA B —F
ZARAEIZA2DFET, PG 1%, 13us DV Uy FFRERFH ORI A I Low (2720 ET, DL FB B O EEANERY
TrL U AEBED 85%% FRIST-3EG F-ITINERY 7 7L ZEBED 115%% LRS54 Fth—< LS pyhZY
VL EN Yo R FT21E UVLO OIREED A IZ1E. Low 12720 FE T, PG B3 Low IZHERFSLAIZIE., VIN 23F]
MENBT TONBLERHVET,

&K 6-5.PGDARAT—F R

R PG Duvys A7 —H2
T RARDIREE .
AL E—H R Low

Vg 1% VpgtH ZNI T LEH A v

#7%) (EN = High) Vg I2E5T Vpgry NS E v
‘g—

vy (EN = Low) v
UVvVLO 2.5V <V|y < Vuvio v
= Trv LT Ty>Tsp v

BIRDOBSL ViN < 2.5V v

6.3.10 RNA H5E]. wmhAZEEE. BLDEEHKZ +—N RNy o

/NI (ton MN) s NA T AR AL F B3A NS TELHR/DDEFRTY 7, ton_ min 1. TPSM843521 Tl i
70ns T, Fe/NA 7 RF(H] (tOFF MIN) [E ANATARZA Y FRA 7T TEL /N T, torr MmN IZiEE 114ns “Cﬁ_
CCM Eh{ERFIZIZ, tQN MmN BEDY tOFF MIN [ ZE- T, AL F T TR E T 4 — VR I 3R AE U7\ B S HAdh
DRSS ET

JERR AT 4 — VRS ZIRFEAELIR W/ INT 22— T A7 AR D LBV TS,

Dyin = ton_mIN X fsw (8)
JEAWHT A — VRN TR ELIRNR R T 2—T 1 A7 /TR DEFBY T,

Dmax =1—ton_min X fsw (9)
VR EBEN G DN G BT +— VB Xy 772 L TOR R VN IFIRDEEBD T,

Vour (10)

VIN MAX = T v X Fsw

JABEET A— VRS 772 LD e/ VN IZIRDEEYTT,

Vour (1)

VIN MIN = T=555 i X Fsw

TPSM843521 Tid, tON_MIN FolZ tOFF_MIN DNIH ST RN JE L7 A — VRS 7 FRABENET L1275 T
£, ZHCED KT 2—T 1 FATNVERIN, I3/ NT 2—T 4 VANV EIRTSEET,

VN BENELRDIIONT, AR LET, A B2 ton_mIN FTHEADTHE, Vi DEEINC > TAA T
YT TR BIME T UGS K8 I~ TT 2—T 4 AV MELIAL FL T Vour DL E(LIRIEDHEFFESIVET,
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DR T +— Ry FRIE, Vi PMEVRIL T, JORERT 2—T 1 FAVNVDBUEI T 55 T EREL £
T T AN tOFF MIN \ZEETDEEREBMETL, X 9 WD TR T 2—T 4 A7V HEINUFE9, BT +—
SR A7 OFSIAE 3 . TPSM843521 0 1B 13, IR Vi 15570 \LxCb Z2 (IR R AR L C
BY, FhRay TN CEET, J—J/EZ%(771‘_/1/]\/\/7& i) VIN_MAX N EHL, fSW DI TFIZEY VIN_MIN N
KFLES,

6.3.11 HREHINL FSAHLE

EMI 2K 4572912, TPSM843521 [ L JH il M AT hT ML A B AL £4, Do H - A0 Tl w20 E W 5%
10kHz T, ZAAvF L 7 JE I D+8% T, A~Z T AL o H L., *EOD%?&%IT“@WH%R%DW:\ I 7E O JE
O —7 et L0 RO PH O S8 I B IR ST A2 L B i A R A2 T, X 6-7 1R B AT T A
PEHERERLTOET, K 6-8 T DA f, Co X —RN RS SNAZ Rl TOET,

fmax = fc x (1 + 8%)

Center Frequency fc

fmin = fc x (1 - 8%) ’—I—r

Modulation Frequency fm = 10kHz

B 6-7. BiRBANRY b5 AMLRE

A
\

Energy |
I'y

-

fc Frequency

6-8. TRIVF—LAEER¥EDRBFR

6.3.12 AE/FIRE

ZOTNART, HAEEDA— /"= a— e/ NMRIZINZ 2720 O H )i & E R (OVP) Bl 2 2 CUVvET,
OVP #BETIE, FB B> D &EJE% OVP ALy a/LRETHZELT, ZOF — =T a— e i/MRICIZ £9, FB
U DEIEDN OVP ALy a/V KD M5% &L DL, NAT AR MOSFET 234712720, I EFRD TR D D% B 1k
L, WA — "= a— e g/ MRIZIZ 3, FB B DFEIED OVP ALy a/LRNBEAT Y A% 7225 WfELD
BAEL I DE DIy 7P A7)V THNAH AR MOSFET 234 12810 £4, ZORREIX. JEF T operation T
7
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6.3.13 BEHFE L UMEBERE

TPSM843521 (ZiTt =7 B LUV — A Z 7 X BIRHIR DSHL A2 IA TRV | AR HT A Rz RGEL
AR ERZHIRUET, S —B\HHRIE, BRSO 27 2B i gE et LET, £, B =7 HiliReN

L —illFRITEHEL T, 3o =2 O R EREHIRLUE T, £, B0 Fe 2581203, ey 7 - E—FbifllA
AFENET,

AP ARZA T EFIL, BEESNTZT TF 7R (tON_MIN) DRI AN p oo XTSI E T, AT AR A
Ay F D —JERIIE—TERAL v a/LR Ins_Lmim (& THIRSHES, B—HY AN AT e O ARSI
HEh, BRENET, o—Y AR AT BNA R BE A 72 ERITBA LIED ET,

T RA AR ATN 2o T2l RO T vy 7 A7 NV IDHRNIA X T X ET D /S — )3 ILs_LimiT Z FEDZ <‘:7§3‘T%
TRVRICEL, B—H AR AT ITA R SNET, A X IX BRI AL —EF AL v z2/LR ILs_umir BL TR IZ
HET, ZOH%A—P AR AT INAT LR T v REA LRIBZNNAT AR AL T NN ET, _@@Jﬁzﬁ)
AT DL AN —EIRGIRGIE N Z O AN Gy T L AL F T ﬂ{ﬁ#@){fﬂrbiﬁ‘ SO AR A AET
Ll Ay F 7 JE A iﬂi?’i’fvu TETH, HABEFZESIOREBICHER S E T, BAMAREIARDE T
PRANE ST HIR Ins Limir (CETDET, AEIED BT T N EE— T {}lu@lﬁji#imﬁﬂbiﬁ—o ZOHIREIZET D
&L AT DT 2—T A F A7 L, HATEEDBEEIOHNET, ZOBIEX, 20 =20 bR K T1E
aRL, 12 TROONET, HIIETITH lomax THERFSILVR 3G, 7 /3 A WA fif L »(5!%%’7???5 IONT,
HIVEEEAA T 7RI | S E R T LET, BIORFEL T, A4 75@)/711/EE’{ML75 REWNGE, m—HA
RHIFRIZZE T DRNCANA T AR BRI N 7 SNA TR HV E T, ZOHE ., 13 1ITHE K %Olb@*ﬁ%%ﬂﬁ%
RLET,

! s _LimiT +1Ls_LIMIT 12
OMAX & 5 (12)

| <1 (Vin=Vour) _ Vour 13
oMAX = IS LIMIT = 3 xTxFey X VN (13)

bz EjﬁiﬁLﬁTTif_ THEAKIZEY FB & VUVP S EVIZNN VREF D 65%% TEY, EIHI RSN T E D
B2, ey 7 A ] (BEHE 256ps) LV RLZOREDIAELTZGE au =2 Iy 7 - —RICBITLET,
ZOFE—RTIL, 7T ARZE 7 AT E;#] 10.5xtgg DA T L T HAEILL, D%, V7 RAX— MR L > Tl
OFEENIBITLUET, AN EIXEEREI M T 2L 7 A ALERBIR CEfEL, ZOBRB O vy T~
LET, 2OV A7E AN E2 TR e RV IRENE T, ZOEMEE—RNTI, Hjjjfﬁﬁé’]iﬁﬁ%ﬁ
FITEASIRBRIEAE LI EZ DT NAZROIRE EHBAUET, HNEEBEL-%, HEERITEFEIILF =
L—a BIEICERLET,

FCCM NR—T g Tl AV X BFRNDAF IR ILHZ &ﬁ‘ﬂtf://e\'éhfb\ij—o ZDEFRN LS OAEFHIR
s NEG X HE, LS Ay FITAZIT/RY | HS AL v FIZE HICA TR ET, ZHICED, LS Ay F & il A
BN OIRE T A-OIEHSIET,

6.3.14 ¥—V/ >+ v RO >

RT NAZDBEFIREE Ty (TR OIRE £ Lo TERSILTOET, T, 23 165°C (FRYUE(E) 28 2 556, 7 /3
ARI—< Ny NI ATEATL, /\4’47‘%@—%4’%@@%@/\‘7— FET 234712720 %9, Ty BREATUT A
Th b 30°C (FEHE) L IR T 958, a2 =Y 7 NAZ— R0, il EEICEIRLET,

6.4 T/INA ADEEEE— K
6.4.1 F— FDHE

TPSMB843521 |%, AffDZ{kIZIE LT, CCM, DCM, PFM, FCCM O E—RIZBATLE T, AfTEIIZIS T T,
TPSM843521 [ZIRDWF DT —RIZ/RDET

o HHEETE—R (CCM), /\ﬁﬁébmﬁbo_ﬁ YV B A ZIH VT IVETRD 112 T K&ELI7ppE, BEEAS T
U SR OO — R IZR T
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o REFHEEE—R (DCM), CCM BI{E CAMEIRNE —2 V— =2 AL X 7% Vo VERD 112 TS
&L BEA T 7 AR O AN E RS EE— R ET

o HRATIREIC U0 ER R B A WD S VA JE AR T — R (PFM)

o SREHERERTE—R (FCCM) , BA I CH [E T AA T2 7 J& I F oo s i) #fk 55l — R (FCCM)

6.4.2 E A {7 Operation

TPSM843521 (X, AR NAL X I ADE —7 > — =7 &R D03 JOREWGE | #kinEE—R (CCM) TH)
fEL£7", CCMoperation Tix, —EDEEI TALF LT L, T a—T 4 VANV EZEFT L TA ~DFE S % HilfH 7
HZEIZkh, WhBEEAZENLET, HNEEELLENSELILET BRI BLIUE—F Lol —rar b
INHITEIED Y7 VM RHIL, TPSM843521 /b i Kt dEi i /) 3A s TE £,

6.4.3 /NI R R EHEH

TPSM843521 |%, MODE B % PFM E—RIZERESAIL TV S XL, BAMKFO RN Z M) X578 | AR ET
T/ UVAREEEZEH (PFM) & —R CEIET 520G SN TnET,

BB COM DY —2 Ve Bl AL F I XETHD 112 KOG . AT S A BT —F (DCM) THy
fELET, DCM BYERRIL, 124 72BN ILg 70 ECIR T T2, BEE M ESEDEDICa—H AR ALy F 2847
12720, DCM B, AT O CCM BHEIC T, Ay F L 7 AL BB LET,

SHIZEEWEE A Tl 2V RJE B EZEFH (PFM) £ —R23EEH L | @203 operation ZH#ERf L ET, /A AR
AA > F DA W] ton_ mIN- Fd RN~ A F T 2B IPEAK_MIN OWNWT NPT DHE, AT T JERE
METLTC, ZEPHERISNE T, PFM E—RF Tl ARERSARD LI eI T EEO L EZ MR T 572012, i
N —FNZE o TAA Y F U TR AME T LET . PEM 81T, Ay F o TEEOBENME T 5720, A vF
T HRENELIZED LET, NBRO B S —H I —7 A B I ZEROBEHE T 5720 PFM E—RIZ A%
EEXDOVBIARETIL, 77V —ar BLXOYMHH T LC 742k TRV ET,

PFM E—FTiZ. 1 DL LD, L ZRNR—ZR 5L FIRM MOSFET 23412720, ARfIC = R ¥ —2 e L E4,
AN— AN, IR EIRD VRep ([CETHETICE TR IIKIFLET, ZNHO/N—ARD BT H 122 E1k
THINCHTE S, PaEERSBIIENSLa—H AR MOSFET 23471278 TRIRN R b ESnET, Z0E—
RCIE, D LOAR TH A BIEZHIET D720 LB AEBRBROBEZHINT 522X, BAROIRE R
ODHZENTEET,

6.4.4 ZEF B BBEZH

TPSMB843521 A faf 5:F T C FCCM TENMET DIDNTHESN TV DA Ay T 7 B EI T AR &R 241
Dl T—EBICHER SN E T, 2, BEAWSEM T CIIIREMET 525500, Ay TF o7 A EH NELE)
VD TR LB T T — S a AR T, —EOA—T 44 TV —ar Tl ZOE—RIE,
SO /1 XN AT A REME N5 FBEFLIH ~D AL F o 7 R B OIR T2 1k 357D/ %h T,

6.4.5 FOv 770 FEfF

M Ea N—ZDORay 7T MERIT, 73U — MOSFET @ Rpgon. 1> % 27Z® DC ##i, 2L ha—F3 EB CE 5
KT a—T4 PAINDEELZ TET, ANBILEL VDN HIELIZTSLE AP AR MOSFET D47 FEfE 3%
IMEIZITDEIRDFET, ZTORALMEBRDE AT 27 IR BN AR 20 B EENREEB/ 15 A HE
PERBHET, ZORIEZ EEET 57212, TPSM843521 (X H BIIC A~ F o 27 A IS (o e YRRk AR ) AR F &
W CENT 2—T 1AV NS AT U T TR R/ IR I E T2 ETLF ol —al aHERFL £,

6.4.6 &=/\F > FFEj operation

TRCOAS T T2 =22, HEREEICREE T D E A OBRIEE T T F 0 7RI K-> TR ED , Hl# AT fE7e
T O/ IMENHVE T, ZHUCED ALY F DT 2—T 4P A7V D R/NTIR0 | B /NS0 E97, 2ol
T ATEERESH A BEMENEXITHELET, SRR/ N T 2—7 4 VYAV NVEIEETEXHIIIT,
TPSM843521 135/ NA IR [RICEET D EAA T o 7 R Sk BENIIE TS ET, 2082l T, a1 3—#
X, RRADNEEICBITLT0r I A fel i/ M EE 2 ZELTEET, BT +— VR Ry I BRRAET DRI,
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%E@ﬁﬁ%EKﬂ?&%%i%@ﬂﬁ%i@%%%ﬁoﬁéﬂﬁﬁiM%ﬁﬁLiTJwﬂmﬁiwkwﬁﬁi
RSN B3 5.5 TOET,

Vour
< Oul
VIN < o8N X Fsw (14)

ANITBENREL DL, BEEEZ LT ELSEDTDICAA T AU (T 2—T 4 A7) DNEL7R0FET, AR
D3/ NA IR ton_mIN WCZETDE AUV EESNTFFEAANF U T TR NME T LET,
6.4.7 >+ FEOE—F

EN 03, KFANARDERHIA Y | A7 HIENAE ] TEET, Vey DMEAED 1.15V 2 FE5E, TPSM843521 (3
¥ E—RIZRDES, KT /NAAIT VIN UVLO LML TWET, Viy EESENZHO U UVLO L)L
Z FEBE, 2 "= F 71220 F T,
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-

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
AV VA INEE D EMENED 52 BB RFEWV =L EE A, 4 O B ICxH 28 O A TEIC W TE, B
BRROEALTHIW L TN EIT7eET, Fo, BEARILA S O REEZMREEL T AN 5L T, v
AT LOREE HER T DM ENHVET,

7477V =2 3 ERH

TPSM843521 5 /3 A A% . BV ~ 18V D ASIEEL 5V O N EBEICE#T A2 DOBRETY 2—/L L THE A
SNFET,

72RXOET7 TV —2 3

v
WOKDOT 7TV r—varBl KT, T XA AOBE M EZ T IOCBERINEZLOTY, ZoE i,
TPSM843521EVM FHAli €Y =— /L EL CAFTREETT, 2O/ ar Tl kst FIEEZ RLET,

U1 VOUT S+
_ P3
| I il [
EN 1 4 VOUT
c1 c2 c3 ca | ¥OUL c7 J2
sV sV 35V [oonF RT/SYNC 9 | o B L2 FB R3 2 VOUT +
10uF 10pF 10pF 49.9 C8 C9 C10 C11 1
POSS 8 | oopg 220F TZZUF‘PZUT 22u?I17)0nF VOUT -
s MODE 7 | mope GND [—2-GND 220k L
TPSM843521RCIR Ro. Q GND
= 130 TP4 TP8
5 BODE VOUT §
GND 2 GND
GND

. 4|—“I GND TP6 o RT/SYNC PG/SS
3 g - SYCN oo ODE SSIPG To—p7 —fm .
(B R7 100k 33nF
IMHz ESF o :25\'
L s JP13 , e
(E) ouT
oD
B 7-1. TPSM843521 (%, 5Vilih. 5ADYU T 7L VR - FHA U TT
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7.2.1 BR5EH
UUTFOFEIL. 20T FVr—aOREITA—ZE2FRLTVET,
RTA. BN A =%

IRIA—K 14 B/ME BEEEE RKRME| BEfL
Vin AV EE 5.5 12 18| VvV
Vour ) EIE 5 \Y
lout ) BV ERS 2 A
ViN(ripple) ANV FIVEE 400 mV
VouT(ripple) WU VBT 30 mV
Fsw AT T TR RT =7n—747 1000 kHz
tss VT b A — N[ Css = 33nF 3.6 ms
Ta JE PR U 25 °C
7.2.2 G R FIE

7.2.2.1 WEBENCH® VY —JVICk B H R LAZE
WEBENCH® Power Designer (210, TPSM843521 % 4~ 5 A% 1ik it A B L £ 97,

1. BN, AJIEE (Vi) BITEIE (Vout)s HAER (lout) PEHFEZAILET,

2. FATTARAFOLA YN EEHL T, D, S, 2IANRE D FEIR/TA—=ZTHOW TR G ok L%
‘é—‘o

3. ARRENIEREH T TE YA A AV A R T A0 S L F9,

WEBENCH Power Designer CTiZ, I A~ A XSV Bl B &Y AR | U7 V2 A SOk &5 bt O 1L R & OF
T TEET,

W IROEEEFITARETT,
. *ﬁaﬁfx/zlv%yay%iﬁb\ BERWIE LRI OMREZ MR T 5
o B Ral—alrBEITL, EROBEHEA RS
o HWAFARESNTZAIBEK VAT UM, — )72 CAD 74—~y CH 195
o HEFOLAR—F%E PDF THIRIL ., #&%ata24E695

WEBENCH > —/LO#FE#lIE, www.ti.com/ja-jp/WEBENCH CTZ & (27 Ed,
7.2.2.2 A EFEIEROZEIR

HABET, 1/ —F& FB B LD OIHI ERIEICE > TRIESNE T, A7 1% UNO R ERSIZEH 5
TEEHERLET, M 71 7 TV —ar AR A S R, RS ITIE 30kQ 68T, 7U 15 Z4E LT R4=220kQ

ZERLET, BAMKOMNREZ M ESEHITT, J:Djté“foﬁfﬁ@?fﬁ?“@ﬁﬁﬁ%ﬁén‘fbiﬁ‘ EARETEDE, A /3—
BN ARDF 22 T3 <20, FB AU =7 &EIRNAOOEERRZEN B LD IR0 ET,

_Vour— VREF

7.2.2.3 R v F 2V RiEBO=ZER

AA T TR OEPR T, BEHRLEFH ROV AXEDN — AT ERVET, Ay TF U T B E LT
L XONRIDA L I ERO 1a s T oY E M CE DI DT Ka R NeER G ATREL 72 E T, 727 L, A
A F T BB ERLS T DEAL T TR L, BE I AT LEhZN M _ ET5728, ZOHFTlE R6 12 0Q %
LT 1000kHz DAA T o7 REHIZLE LT,

Flo A F T JEREEIE, B2 ar 6.3.10 THHL TWHI0IZ, L TOERIZE> THIRESNHZ LR L T
élf\o

o NI NT — AT DI/ N

28 BRHIHT 37— PNy 2 (ZE R BB DY) K E
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s AJNVEE
- HWEE

o JEWES T R OHIF
7224Y 7 MR&—b AVFUYORR

K&72 Cgg 1, j(gffcﬁﬁiﬁ%JT%%[@TéE%@ﬁ]\ S AT 52N TEET, Y7 AZ— B tgs K
4ms [T ET D701 C6 % 33nF LLTRVET,

7225 BAhaA F DR

DT NARZ, SESF e LC 74/1/5'&&?%/\%3’@“({%)13’C%éi%xﬁréﬂ“(io@ AXREY A X EHE S D720 AT
REZRIRV/ NS A B 52 LDRONET, HAERITROERRICEIE BT 5720 HJE R Coyr 13
E BELTERRLET:

. WIREEOH NEILV T v
. /1/—7;@3@
o BFFERBERONAEFEDOS—N— a— T A — a—]

H AU T IUT IR 2 DDA THREER SN ET, 1 21, By 7 oo EyETT (ESR) b A% 7
X Vo7 WVERICER T 555 TT,

AVOUT_ESR = AIL X ESR = K X IOUT X ESR (16)

Ho 1 oiF H1ar T o ERERBIOMET DX 7% Vo7 VERICERN T 5555 T3

Ay K xIgyr
AVour_c = §x gy = Cour ~ X fsw X CouT )
ZZT,
K= A2 728 HOY 7V (Al lout_Max)
BIEVY T ND 2 DORSFIINABRT I TNDTZ0 | EREOE —2 »V— B —7 Uo7 L 2 DOE—7 DA FHIDH/IE
<IRVET,

BE, RERERAT v T REHAL—L —he VST LNVEEL X ol —a B ELINA VAT AT, 1=
T I BV Y 7T ARTREEEIC S THIRRSIVE T, RERAMAT Y7 RN AETLHE, HharT
Y AE T ZEI BN VT I T E L E TRBEREM A MG L, v =2 Dl — T A H 7
HEIEFTLUNAFTL~UZELGRETH720, BF 1L 8 /uayy AN EICTALERBES, HHAxREIT. 8
ravy AT NVOERED MG L FBEL-®EANTOH N EEE — EIREFT 201+ RESHHLETT,
181, fRED VOUT F = R—= a— b BIOT & — a— ML R N TR & ~LET,

Moyr (6 1 (18)
AVour_sHooT\fsw — SRalgyr

COUT > % X
ZZT,
* DI VourlVine EEIREEDOT 2—T 4 A2V TT,
* AVour sHoor (THIIEEDELTT,
o Aloyt I 1EROEALTT,
+ SRpouT IZHTERELD AL —L—h T

ARAEBIEISE E N LS8 i YO R&AparF o EEFEHcEET, 73y a7 i, i/ ESR Eif:
Zfi HL C‘{%ﬁﬁ‘_&ﬂfﬂéiﬁ‘ Lo TE, BIIv 7 LW HNC T AR BT AR E L T, Jé\%&%‘r%ﬁﬁ%ﬁ%
BIENTEET, T w?Aﬂ/T/‘B‘EJZ7\/7:!/T/‘H‘%( ELTHEH TS AT, I3y O/ MELEHE 2ff
AL, BESUTCT A= LB T 2Bl TLEE N,
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ERIT, WIS E LN — TN~ — VR R EE B2 50 ar T oY T, ARHRBIET AR L OR—R
FRIXNL, FE DR ARGET DR EBOHIETHY, 77V r—vav b BEICBIT T 2RI T T THLERDHYE
T, MERH DR EITINZA T, BWOINS e T30 av T o EiE 58, @EE /A RXEKE T 2018 HE
T o /NSNS —R P A X T ANF~100nF OFFHDOETIvT avT L, A Z 7 ZRLFER O T A /53 IR 35 H
HNDANRA D EARIRT 2 DIAKSLHET,

7.22.6 Aha T UDEER

TPSM843521 T /\ARINI AT o7V T av T o BN, 77V r—ailkoTUdr v Adjar o4
SRBNRVES, THY TV 2 T YO fREVRHESHEIL 10uF T, THF YA A ZYVAY T, @EET
AIEN T EATHITZOIC VIN BV &7 T RORNC 0.APF 22 F o 2B 5 0HER L TuvEd,

tIIv7 arF oo IBERBLOS T UHIZEIINENS DC ANATAD KESIZE > TRELELL £, X5R
BLOXTR 7307 BRI BB N REL BEICH L TRV LE L TNDEIZD, TH I A A LAY LAY
TIE X5R BLO XTR 730 /FBIAZHEIEL COVET, £/2. 20T 33 DC AT AL E B L GRIRT A0
NHVET, DC AT AN T HEFNFRBER BT LET,

g T UV DEECKEIT. R RAEBEEIOL REWKERHYES, 2T oDy 7 IVEREHEE R R AT BT
TNIOERESTEIMLENHVET, OXEFEHL T, ANV VEREFRERLET,

Vour Vin_mIN —Vourt
14 14 (19)
IN_MIN IN_MIN

Icin_rms = oyt %X \/

ROXEMHAL T, ANBE) YT NVEFHRLET,

_ IOUT_MAX x 0.25

AVIN = —po sy T <1 OUT_MAX X RESR_MAX) (20)

ZZT.
RESR_MAX ATz T oY O RESRT T WA LT 3 Hoa T 30 1mQ T,
7227 74—R7x9—R aYFY Cer O=EIR

BAIZE>TE, Regt PEIMHI 74— R 74U —K av 5 o928 LT, ARRMEIGECN — i ~— Y 2 dE
TEET, ZOHEF 100kQ KD KEW Regr ZEH T 255 IZFRHIZA RN T, Regr DIENAKRENE FB B DO FA
RELOMAEOEICIY, NEREFMNTERSN OV —7 DR EVEIC B A 5 2 D REMEDNHD £, Cep ld. 20D
WRBLRMT 20N HET, Cprpar T r V2T 528 T ATHLOFENELNDNEINE T D12, &
DRV MEZE AL ET,

T ABBHIEFTIES G, 7t — 740 —F 22723542 DC/DC 22N —X D Je s B Db (LN T 7V or—ay
—NZ. T —R 74T —F aF o OERIZ LB ET,

ZORRFBITCIE, ARHEBIEMEREA N LS E DD, 22pF T LY C7 2 FEETEET,

7.2.2.8 BRKEAREE

Mo E LT S A AL [EIREIZ, TPSM843521 IZENMETICNER CENZEE LT, ZOMEE I ORE LY, 2
IN—ZONERENEFIREIVLELRDET, NEOX AEE (T)) 1. A TR0 ET,

o JEHPHIRE

. EHHEK

o T RAADFENEEDT Rgya

+ PCB O#fiiaibd

K AONEREE 1TE K 150°CIZHIR T2 M4 EAHVET, ZORIFRIZEY , T /A A e K FE J1H8 5K LA 7 7B i 23 ) R
SnET, KX 21 (2, EER T A—HXWORGREZRLET, FBEEE (Ta) BDEWIEE ., £72, Roya BDREWEE . FIH
AlREZ R i K I BIRAME S E T, 2L N—F DRI, ZOT —H o —MNIURTHfRE L CTHE c&Ed, 2
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SO BRIIA L Z 7 ZNOBIBRNEG ENTNDIEITER L TESW, WFNno #hific B BOEES 2 RS
MBIV AT I E o TRRAHEE TEET, F2id, BOT 7V —a BRI EDE T EVM %L, %)
BEEBEWNETLHIELTEET, Ryya P EMBRELHET 20X, KVNETT, 77V r—rvar/—h
Semiconductor and IC Package Thermal Metrics |ZFR&E{ SV TWD LT, BUFIHEZAZFLE SV TS Roya DI
REFAMIIEER CEF ., 77— al OBWERR A HEE T A7-DIEHA L IRV ER A, ZORICHESNTND
{IEK]:\ 7%[5%150)77°U/7~“/5‘/’C!i%o?‘:élﬁ%hiﬁb‘fﬁfﬁﬂ@*ﬁ@?‘k@’(@ﬂﬁéhk%@fﬁ‘o RSJC(bott)& L|JJ'|' @5:
— A%, BB A E T ARSI B E T, 3L Y —RZOWTL, SO EL S g DEIEICHS[FEE kLN IC
N = P DBGEHE T T r—ay =M SR TLIES N,

T =T
_ ( J A) n 1
louT_mMax = Roja XT=7 X Vour (21)

ZIT.

nN(A—2) 13BN T9,

E5) Rgua FEHERNTA=ZTHY, LT DI ELOERNKFLET,
. HEE

. EERELTI—

« PCB ffif4

o B —bh U HIFE

o NuFr—UDTIHDY—~/L ET O

o BRBETDER S ORD E
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7.23 77— 3 VR

VIN =12V, VOUT 5V, COUT 44|JF TA 25°C (ﬁ ®f£b\I3EU)
100
90 =
80 p S
1A VIN 5V/DIV
70 Va
2 60
= /
2 50 R
£ 40 e : :
30 I
10 VOUT 2V/DIV
0 1 800us/DIV
0.001 0.010.02 0.05 0.1 02 05 1 2 345
lout_Set (A) 7-3. Vi ICBET BRI — k7 v 7, loyr=3A
7-2. hE (PFM)
(a] waveiorm Inlensl!v
® Gratic
VOUT(AC) 20mV/D
e N e e WMMWWWMM% i
SW 5V/DIV of W ot e R i
‘ ’ ‘ ; — SW-5V/DIV- it P S -
o | 1] *
o
Loms/DIV 400ns/DIV
7-4. EEHRE, oyt =0A B 7-5. EFEIRRE. loyr = 5A
VOUT 2V/DIV
VOUT(AC) 200mV/DIV
N
“5 _i \-s......_._._._._._._ 4
Ve i (A
T SW5V/DIV
Load Current 2A/DIV
f ‘: ‘
ﬁ: h
[5m 40ms/DIV
400ns/DIV

7-6. BAFBESE. 0.5A ~ 4.5A, R)L—L—Fh =

0.8A/uS

7-7. Vout /N — R RE
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VOUT 2V/DIV

f

SW 5V/DIV

40ms/DIV

E 7-8. VOUT N— Fﬁﬁ@@

BHEHZBT T 57— o2 (DB R CHB O &) 55
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T3READRRAM 59574

o HXRAERKEBEL IRV ERE A,

o HREBEZR AL IR EE A,

s ESD FEEBRL U ERA,

o SSELETO—T AL TIILIRNTLIEENY,

o HIEBENANBIEEZBZ2WINT, 27T RE FREIGRNIIIZL TEEN,

o BUZBHTBIFHRDE Lniﬁzéﬂfwé Reua PEZET 7V —var O GHIER LN TES N, B vay
7.2.2.8 B TLEEWY,

o REHEEERICHEETDEIC. 20T —Z 2 —NMIFRHINNTWDT X TOTART A2 HEERIE I IHE - TLIES
W THRYRAASAYNVAY DT TV r—ay TP =T 0, ZitBEIOPCB LA 7T U MDFHtiZ R —R LT, 7
Y7 DR E AELET,

+ 100nF T Y EFEHL T, T34 AD VIN BELONGND B E#EREIL T, fELUE, B2/ a 7226 %
SRR TLIZEN,

4 BRICET SHREE

TNAAX, 3.8V~18V D A JJEIREEFIHH CEIET 201 SN TWET, 2O AERITEDICZ E(L ST,
ZDOT =R = DA EIN CWBHIRE AN NS LML ENHYET, £-. AJTEIRIL. Ao —X
B ATTERE G CEOMENRHVET, A TIEG L, X 22 2> TRBELDLIENTEXET,

_ Vourxlour
=T (22)

ZIT,
N —2)3RETT,

AV N—HERWT AV PCB "7 —2 TANERIZHER L CODGA 1L, BRI EBL 357D ICFr R
DI, AN r—TNDEFEAH %7/7\2:?&# 1L, TN —FOEEICER LY KT TBENnbYET, F4E
A H B A AR ESR ¥ TIv I Ajar T U EOMAE DEIZL > TREEELIREIRE AR L, a0 /3 —2
D AT TOMREFIEPEDJRIN L7 B Al REMER BV £ T, FAEMRBUL, HINCAREIED MDD -7ZERIZ, VIN BV OFEE
IME T TAIRNEARD A REMNHVET, 77V —ar BN/ TTBEICITVVE TEIEL TWDEA . 20K FICX
STV N—=ERBEFIZ v ML Uy R ESND ATREE RV ET, ZOFEO AR T ERK L. A&
FHa N—2FTOHEZEILT, B30 A3y T o B e SNI T AR =0 LEIFZ A ND AN jar 504
AT TT, ZOMOar T30 ESR IR 2D . AT HHREIE OJFE B L O — " —r 2 — DK
WIS BT, BH . 20uF~100uF OFIPHOEIZ AT OZ L 7T +43 T, RERATHEBEDH AN EES
ZELTRBICRFFCEET,

THIATERZ, HAEEE 0.3V LI E TFERAZEIITERWIEAMHRELFET, Z0IH7 R T, oy o9
INAPAR 8T — MOSFET DR T X A4 —REBL TRESNET, EREL TELNDERIX T A EREEL
SIER L, MG A 2T A ADBIEN AT DA REMENHVET, TV r—ar TIORREMENH LG A
VIN 75 VOUT ~D v ayhF— A4 —REFERAL T, v _"—XOFPHICZOBHE2 AL £,

—EBOFITIZ, 2 X—=ZD ATNBPEEEY 7L (TVS) BMELI TWET, ZORFOFIRITIT, AT v Ty
Frth 2B oL D (P AURSR) RNHVET, ZOXAT DRMEZ RO T S AZOMHIFHEREL 8 A, _035’4’7’0) TVS
PEET oL, 7T T BEITIFEITERVEIE FLES, ZOBERIAS—ZDOHDEEIVBIERNGE | Bk
DA T oI T A AL ELTRELET,

VAT AT HEDOMDBEFHEL T, I R—FDOFNIA S TANEZNMEDLNDLGERHET, EEIERSEGEF L
W ZHUTEO AR ZEIRIRRBIZ o720, BB OB G DR EEZZ T+ D ATREMED BV E T, AN-2162/DC/DC =23
— &)l 5 EMI @é’%ﬁé’&/ﬂ@fz&?ﬁ/ﬁ TVl —3ay J—hTIL AAF LT av _R—BD A7 VB &R D
N BER L TOET,
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75147 U b

7.51 LA 7O RDHTL FZ1>

DC/DC 2 /3—4D PCB LA T U NI, NG HEREE KHL T D72 DICHE T, PCB LA T VA REUR G E
W IE 7R R % OB ED L5 L2 B AT REME N BV £, oo R—FRNEYNIL F 2L — L TWAIBETH, PCB LA
TORNBARBEY) Tl BRIRR R B TERVERGFHEWIIEWVDRELDAREENHVET, SHIZ, 23— EMI 4
HElX, PCB LA T U MIKREUKFLET, BEaL R—Z 2B\ T, PCB Dt EERMEEE X, AJ1ar T oI EER
TTURIZE S TEREND N —T TT, ZON—F2Ud, RNE—2 DAL F I Z L A EE L CRE R EZ A S
BB A REME N D KERBIEBRNHENET, ZNOHOLEELLARVIBEBE (X, 2 N—FDIEF R8ELZ T £,
ZDIENS ZON—TFNDORE—NFELELL T, V=7 OWBIITELRY/ NS, FEAE I Z L 2T 5
VBERBHYET,

FXH R AL AN AT, FEBIONFEN 2 4 A080E T, PRIEN 1 4 AOE 0 4 & HAR A HESE L C
WET, HERL AT UNMIIY | RERRE A —F R ey — VR R IRBRPI A FEB TEET, K79 B
OV 7-10 (2, TPSM843521 DB H AR i i DHELEL A T MR LE T,

o ANJjmrF oY Hhar s o ICIEHFEIUBICERELET,

o AJ1arF oY AT U T IC ICTEARVIESIT TRELE T, VIN B3LONGND O/ 87— %, R —
A —F L A%/ NRIZINZ D101, TEDEFNEIAS L THRE T 2 it T D0 ERHY £, mfEE AT 5
ZEE, OSBRI ENRHVET,

e 0AUF OEIFIvT Ty TV r a7 %% VIN BN GND B A TEAIRDIT ST THLE 352803, EMI K
WBWOT=DIZEHEELIDET,

o R R /NRIZINZ DT, SW DR — AT FEHMZREPH CTE A7 EL IRIALLTEEWN,

o JFEDESRIE FB B OTEARLITEICAELE T, TF TR AL RV AY TR, WEDOT=81Z 10mil
(0.254mm) & (1mil 1% 1/1000 A>F) ZH 2 5/ 37— HEREL CQOE T, HBID Vout 23 A% HAlREH T8
FHLET, BEEL—T1L, SBEDAS T L7 R — B TRUE L TSN, EEREL— 1L, T
LT TR o — L REEH LTS,

o SS VT UYL, IED/NX—2TIC OELITHELET, TR AL RNV AT, EADT-DI1Z
10mil (0.254mm) #§ (1mil X 1/1000 (> F) 22D/ 37— HHERL COET,

7.5.2 L1470 FA

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
B 7-9. TPSM843521 by L4 7V
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7-10. TPSM843521 R b AL A4 7D + I
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STINARBLUVRFa A MOYR—-F
8.1 F/NA R HiR—}p
811 Y—F - /=T BEICHT 5 EFE

ﬁwp-/<~%4§1455if:ai*f—-t“xa:&ﬂ#é%ﬂ%%x AR NASY DT B EITT A A AV LA
YO, P AL RSO B AT IR R ST B T — B RO AR BT 2R
—F- /\—-Té% LEIIY—E RO REROEAEERTHLOTHEHIEEA,

8.1.2 BB — P,
8.1.2.1 WEBENCH® ¥V —JLICk B h R % A%
WEBENCH® Power Designer (210, TPSM843521 % i 45 A% Lg%t A ER L 97,

1. &N, AJIEE (Vi) BITEIE Vout)s HAER (lout) PEHFEZAILET,

2. FATTARAFOLA YN EHEHAL T, D, SR, 2IANRE D FEIR/RTA—ZTHOW TR G ok L%
‘é—o

3. ARSI LT TE YA A ALY R T A0 S L F9,

WEBENCH Power Designer TlZ, I A~ A XS B B &Y AR | U7 V2 A DOk &5 bt O 1 AR & OF
T TEET,

W IROBEAEZFATAIRE T,
. Eﬁhlﬁ’]fﬁ/ 2L —araETL, BBERPEIG LRI O AR T 5
o Bl —Tar T, BROBFHEA IR TS
o DA ARESNIZBEHLL AT U M, — k1972 CAD 74—~y T 5
. REFOLAR—F% PDF CHIRIL, %523 H 95
WEBENCH > —/LO#FE#lIE, www.ti.com/ja-jp/WEBENCH CTZ & (274,

82 RFaArYbDHAKR—F
8.2.1 BEEH
B EEHZ OV TIE, L FE2Z L TLIEE0,

o TRV R ALRYNVAY  AN-2162[DCDC 22 3N—[]iH w8 EMI DR FHALT 7V r—ay J—h
o TXVARAARINRANY D= NI TN 2 T EDNESHIC 1 SF15 DC-DC 22N —Z D i A
DL T 7V r—ay J—h

8.3 RFaAY bOEFMEMEZITMDAE

RS2 A RO FHHZDOWTOMENZ 2T EUDIZ I, www.tij.co.jp DT /AR 7 4 L2 BN TLIZEW, [#E1] 27
Vo7 U TRERT HE, BRINIZT R TORMERICEA T2 AT AN B ITRAZENTEET, EHEOFEMIC
DNTIE, WETESNTERF 2 A MT ai%’bfb‘éiﬁ(uTEﬁ%’ BIEEN,

84YR—-F-UY-2R

TXYARALRINAY E2ZE™ YR —h T4 —T AL, TP =T PRGEF A DRI LR EFHIE T M oF 2N
—MPLIEH O EHGHZ LN TELHET T, BEFORZE R LI, M A OEMEZLIZ 5L T, i T8 E
IR R AFHIENTEET,

V73N TNBar 7o ViE, FFmE IZID BUROFE I H DT, 2RO TR A AV LAY O
BEAHER T ALO T, T LL TR R AL AV ALY D B E ML O TIHOER A, TF TR AL R
VALY O S E BRI TLIZEN,

8.5 &=

THRA R ARV VALY E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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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—
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 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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2.05
1.95
jTﬁ N = B = R
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0.00 © & & SS ©
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x x o <@ X
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|
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] ! L] *
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aTo— —— | |
il [s
] b Eﬁ(45 X 0.19)
oo~ —— |§
3 ‘ T
.
0.000PKGE —— - —— — 7L I 4 — 1= 2X 0.125+0.05
[0463]— | — - —
|
PIN 11D (45“ X0.12— | [: 6
A - — —fiam]
1.65+0.05 | ‘
2X‘1-975}7 b — ‘H’ m\ 0.45
19 # ‘ T 0?5 7 b 12x 02
0.2
0% & [CI@CIATE]
' o 04
E & 03
s & [1O@[c[A[e]
035 5050
025
& 1@ c[A[8]
[o.05@ [c

SEATING PLANE

~— (0.2) TYP

|
2

4229161/B 04/2023

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
RCJO009A QFN-FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

0.3) y
2X (0.8 : o
©8 & 2X (0.35)
— —~ [Te] [Te] o —
n n —~ ~ N o n —
@« ~ Q Ml NI5s Q|
o 4 e 22 |c e e g
JI T, 3
3X (2.45) ‘ hr‘ J—F ‘
| || ©59)
(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
(45° X 0.19) OPENING
0000PKG{ —— — - — - — - — - — - — - — - — - —
I \ \‘
xows—"T 10 O O &0
2X (0.665) —— — - —— 8X (0.25)

xies) — —-—O O]
4
2X (1.665) —— — - —— |

2X (2.05)

|

@0.2) TYP
VIA

G o6 65 o a5 =5 @
G &< g < 3 g% @
] -~ co o o o ~o —
4 dF se g ss =< o
x xXm X x ™m X X
(32] < ™ (42] [Te] Te]
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.

/]
INSTRUMENTS
www.ti.com



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)
2 23| & |8|8 9=
& ddl e |e|ld gle &
‘ T T e E
| | | S %
3X (2.45) \ i ﬁrﬁ j—Lv N
| 0551 ‘
2X (1.975) —— — T + 1 r 2X (0.25)
| | = A—
4X (0.25) (L.475) —— LE -9 ,T i 1 (1.475)
! | !
(0.975) —— E —t+ (0.975)
02757 (0.988) l ‘ i (1.325) SOLDER MASK
(0.463) —— «E - % 1 | $ e e
(1.275) ————=_ | T (0.25) SOLDER MASK
0000PKGE —— —-— - —— - — ~ 7+ — "/i ety g ;fTYP
: — T | = T
T (© R AL ) D R () B O/
. : B | i ‘ : | ‘ :
2X (0.665) : o [ | o (L87)
2X (1.088) ! et | 1 1
Noghe et |- lei—e,
2X (1.165) . >~ - i SE ! 6X (0.25)
| | I | :
2X (1.665) — — - ‘ ! | 1 ‘ [fj
GRG0 S O [
(R0.05) TYP e R | ] J - L
6X (0.45)
o @ 9 @ 9
o @ S 3 ©
da S = S o
—=|2X (0.725) }=—

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%

4229161/B 04/2023

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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