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F1, kY, ray R A BB —0a  R— R N CEBRTEET,

VDD
Vi 18] >_‘ JJ—U‘
CLK
* s aQ

®)
4
]

External Frequency

Rke
. req i R Q
; Synchronization — =
; (optional) : RC >J7
e

SO S 5 — > *L 150 mv

TPS40210/11

UDG-08063

7-4. FEiRFIOEEER

VDD
. [ o] .
Amplitude > —IN + CLK
20 R S Q
RC

Duty Cycle < 50%

1

r
L
Frequency > Controller ©
Frequency p— — X 450 mv
c p—
T RC GND
['5 | .
S
TPS40210/11
UDG-08064
7-5. ¥4 * — FiEgmO R
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7.3.7 BEFE R LAER

TPS4021x (X EWE—Rilila re—FTHY, EitE—RHE IS L O ERREO® 5 D7Dz, /XU — FET 0V
— A E SN SRt AE VT Ea{}lh%f*ﬁﬁbi‘?— ISNS B DEEN, B a 6.5 OO EFRHIRAL
2V Visns(oc) ZHEADE TNAATEFRAIFRIRREIZAVE T, T BAETDHE, v be—J T i E W
ALE =X AENLT SS av T oY EREL, TO%BEIZRAET, COBERNRAETIH)EBRO R, a2
PR—=BZNDUWDINDLEFNMEIFLET,

TPS40210/11 Vino
" F:I
[10] voo
TPS40210/11
R L
T
VOUT
— 1]Re Pf o
=

UDG-07119

7-6. RIRZIER S

7-7. Bifttz > AEBf

A BB EILAL v 2/ RIE, Rigng PHEU)IZ@PUCIVER ESNE T, 22 =P REHT—RNTEIEL QW55
& EiimtEiiE 15 IRLET,

fsw xLx Visns(oc)
\/2 xLxfsw *louT(oc) * (Vout + Vb — Vi)

Risns =
(15)

I NN EHEIR T — R CTEIEL T D5 A . Rigng 220 16 1IRLET,

Risns = Visns _ Visns
('om j N (IRIPPLE j louT Dx Viy
1-D 2 (1-D) || 2x g xL

ZZT,

* RlSNS [y /}Ib*ﬁmij:&#@'f Tj— (%’fj Q)

. V|SNS (oc) 1+ ISNS BV DAL v a/LRFEETY (FERALERD D)
o DIETa—Ta PAZLTT (K 11 H0)

. fSW 1X4’/%‘/7‘HZEZ%}&T‘T (B-a;ﬁ Hz)

. i/(//)“' JHEDIE T (ﬁu. H)

o louT 1T BELBERAL v a/LRTT (AL A)

o Vp &, ¥ 7-7 TOXAF—ROMuOEER: T T3 (HAL:V)

(16)
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TPS40210 BL O TPS40211 (|2 EEDIKELE Y777k (UVLO) 350, IRAICIZ A TIEBILEDN 4.25V Tarku
—INEEILET, AJEERDPY EFTHGE X2 —ral B LR R T BREHFICEE LI AT AT
BIELOBIRWEE MG SV TR W ATEEMEDR BV E 97, ZOFRER ., AT EO B RA R E RO I35
HHEME N H DT80 Risns IR T HEEICERTONERHVET, Risns DOFFEIMEHEND VN DB, =3 —
FNENZSE T T 5 R OME THHY gﬁ%@i'ﬁ‘o EENRF DI R —Z ORI BRI, SMB AR B L, H 1=
T (BEOGBELET) ERETDHOICSLEREROEGFHIVET, BB o T OREBEEROHE
FEIZHOWTIE, T —bhD vIar 7.3.1 Brar a5l TLKEEN,

FRER R F R = R —=H DR, HjjTCLn‘&‘EﬁZKE#%EéELK A6 A ~DO BRI AR T 5 F B
HVEE . ZOIIRERDODRENLERGGET, ba—A7RED (kE’JiM% EFBRAN T 50, LItEROE
Tt BRESREICIHD DDV £,

7.3.8 ERRUL & A EBREDTLE M

E— 7 BT — RN ORPEEL T, EIHIEL — 7 DAL ENRD A REMEOH LIRS ECLHIENHVET, ZOHE
] /\/vxrhnmﬂgﬁb%ﬁuvvuz&%ﬁwvvmiﬁﬂ CHAENES, BEAN =TI Kol —al R LR IE
LA, HAV 7 VEEITHEMUET, ZOIRREIL, a0 " —2 0N RS EE— R TEIEL TR, ) oT 2—T 4
B A7 50%LL EOBEICDOIIEAELET, _@*ﬁﬁ@ﬁi:’)b\’(&i\ W E—R 2o _R—=2DEFT AL, 587,
W TV =y LR=RMEZRUTIIZE D, ZORE~OMRIL, RGO OOME T 7B T &V ATELEH

BAANENDEFICERADLEDLZLETY, TPS40210 LN TPS40211 Tk, BiIEROT 7 E 5N —E & TN
VAR RSN E T, T 7oL, 17 THEALNET,

V
Se :fSW X[ \2/ng

(17)

TN E PG TN—F =y IR BB T BT, fitET 7 E 5 OEXIL, %?ﬁ?‘/f%%@TWEJ
Bl DD 7 et a5 U\J:“C%é,lé\gﬁ BVET, MET 7 TPS40210 BELON TPS40211 IZEEZILTCNDT=0D ., &
Tt AHBLORIUCHIFI R HVET,

VAR IS g TSN D B RO TV AR OWTE, 18 22 L TIZSW,

Acs *Risns x (Vout + Vo —Vin)
L (18)

m2 =

RERIE T 1L, VAR S FAs CEIE NS Eazmam«ﬁiﬁm?ﬁmmm\fx%# . CENURRRREE CTHDH Y
BENRHH-D T:L*—T% YAV 50% UL ke — RN CEIfET 2856121, %{/lu*ﬁﬂj?f%# CEe RAE DO HI R A3 3%
FHNET, BRFHIRBW T, B H O ZEOMIZIZH DR 0)<7—~//%%7‘_ﬁ644\%73%0iﬁ“ HFE R EL
T, BIRU-EZBEORPUL, 2019 THEINZELY 80% L FIZTH20ERHNET, ZOXTIL, AlctiET 7%
BT 7 D TOABLD 3T A EEZ R LE T, 20RO 80% LL FOMEPNTESNET,

VVDD XLXfSW
60x (Vout + Vo~ Vin)

RisNs(max) =
(19)
ZZ T,

o S lE. PV RIBEFARICEIINS A EIEAE T 7 OAELCT (HAL: Vis)

o fow FAAY T U7 EBETT (AL Hz)

* Vpp . VDD NI BITHEETT (HAL:V)

o m2 L, P VVAIEE AR CELINIS A B IR IO N EARL TS (AL V/S)

* Rigns FEFRLEBIOMETT (BAL:Q)

o Vour lFZme_"—2DMERE, VN T2 \—FDENBEDO AN JELETT
o Vp i, ¥ 7-7 TOXAF—ROWHOE LR F T (HAL:V)
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X 7-7 127359512, VDD B AL TR ar "—2 O EEICER 528 T, BEME T 7 E2Em<T5H
ZENTFRETT, \_ﬂ WX, U N—ZRHITBW T, BELWVH A EBRHIRR EIC LTy T IVBHR DN K EL D857
LEICHSTY,

E
VDD By o R—H O BRI 5E . av b —F DKL Ry 2 77k (UVLO) [E# 7Y VDD I:°/

AL, BN A A —FEBIER T &2 LW AEEZRIE T 0720 ar =20 BB L
WEEGAET, TOME BBEEIIYAA—FOELERE o720 EFRLET,

ARSI Risng O CERV AL, RICKEMIEZ L, MO Crur LUSRLET 520 T, 4
eI TR L~ AELET

7.3.9 BHER Z17/L8

2 DA ISNS BANTNERTANZERLE T DL, A A" —=ZOMRENS M ELET, Zbid, X 7-7 @ Ry &
CipLr DAV R—=R P TE, ZOTANFDEFERUL, 2 S—=F DR SIVARDOK) 10% LT DB ENHVET, 7~V
gL 20 A HL TRODLIENTEET,

D
ton =+—
sw (20)

HERES N DRFE ST LL T OIEy T
RipLr xCipLr = 0.1xtoy 1)

i BOFEREZEDT-D12, Rpit PIEIZH 1kQ ~ 5kQ OFFHETHIMLENHVET, IDEWMEEEHTHZEL Al EE
T3 ISNS B BEHRDOA LB —F U ARRELL FIZELRY VAT UNMIE S UL/ AR D LR 5109 <725 Al HeElE
BHVET, Cprr 1E. JARTHEZEIER T D72HIZ, ISNS B D TEXAZTEIZALE T AU ERHVET,

7.3.10 H# /N — T D5 EE

TPS4021x (i L7z il — 7 % 35t 9 2 A, ;LD&)@&# — D H T, IR TR ThIuIHER S NS

EX BEBIRNET T oA E TR —7 OEREGBLEIBEO 7 A2 REL, ZhUlH b CHifER G217

ZETT, ZO BHTOINLDY — VO il 51 _owﬂi VU E T HE R ICEAS L CW DT, &
ITERBALER A,

TOHOFEX, ETHMEEBICREL, TO%R VAT LOBPEINEEZFTHIL T, ZOMMENT 7V r—a Al LT
WHINEIMN BT HIETT NFEAE DV AT ATIL, ¥ 7-8 1T Xoic, BAHEH i a7 Y (Reg & Crg) &
COMP v /b FB B DORICALE 357217 T, + 7R E M35 3, WEBENCH @& L Tl L 234K 4%
M, BN —T EREREB B DT A i lal—ar 3 572 DY) Spice £ 7 /L& LT, #WIHHEERE LY
EFEICATHOZENTEET,
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VO
TPS40210
v
RC VDD our
o
ss
Chr .
} } |3 |DISEN GDRV | 8 |
Ceg Reg T Cour § Rout
} } AN 4 |coMP  ISNS

UDG-07177

="
7-8. BEAMHRERE

HEHDIHERAESNDIEEALE DT Y0 B IRNAIFHE L BRI A2 G DELZET, ZOXAT DFF

B2 WS E THH O~ — U B ET, fEE GO R SR E T2, flEs D~ 7 A

/é’)ﬁﬁs%éﬁ’” . BIEL T aAF — RE R A EETAVENSVET, AT ET VL, Hiar T oA
DERIRTT,

ZINHOREMHFHTHHE ., V—THIRNEIZIAA T 7 R faw D 20% LA FIZTALERHVET, JZH L

— R A F U TR D 10% 12720 F9, MRS A ANTEITE 2 IRIZh Tz > Tar R —2 O & & 7T

fliL., WY EET DA LT HERLET,

Keol = am *|Zour (fco) 22)
0.13x [Lx Tsw
B \" Rourt
9v = 2
(R|SNS) ><(120XR|SNS +L><fS\N) (23)

6+(27'C><f|_ XRESR XCOUT )2)

+ ((ROUT )2 +2x ROUT X RESR + (RESR )2 )< (27[ X fL X COUT )2

|Zout| =Rout *

(24)
ZZ T,
o g IEBNERBIOEREBOMEar #7422 TY (HL: S)
* Rouyr (&, AR OEMPLHL T (HAL:Q)
o Zout I T U E G MU E—H AT (H:Q)
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* Risns ITEFRHEFIOM T HEAL:Q)

o LIIAHIEOfE (AL H) TT,

o Cout Z7ANEN T arF O T (HAL:F)

° RESR 01\ COUT @%fﬂﬁlﬁﬁ”*&ﬁfj— (E’-fiﬂ)

o fow ITANY T LT JEHEETT (BN Hz)

o LT BBV —T ORDOND B RA — S EPEETT (B Hz)

O UL, BIERRERE—RTHY, AMBHIEII ChHLZEARTREL TVET, 3 ‘f‘JL%L{‘“—]\ B
EN 3//\“—5@&115'?*%@ mEit A G- 2 HDWHUEIZRB W T K 23 ZFHli 3528 TRDODHZENTEET, BITHIZITV
PEEZFFOAM TiE, 22 TTHRISNAEINLOREm NI AR ET, Bk f OHIEL— 7 IS B E a0
TALERDDIZIL, JC 22 DHEERDET,

1
Kcomp = m
co (25)

TF7— 77D GBWP 1%, 1.5MHz DL ETHHZERMEIESN TNDDHTT, Keomp (C fL ZHNT 7M7Y 750kHZ &
DRENEES L. ZOLENMIZENDIFETHIONL—7 Jaxd — EEEE TP £, 2hicky, miERR AR E
L7oeZx DT —T U T DISENOLO & JE B OMRAS, fl COmMBIRAAHENCN— T NOAFE~— 2 Db %5 Xk
ZEBWIOIZLET,

COMP 25 FB IZHEfi STz RC Ry v —271%, fiEIGEIC B S2BRELE T, Zo¥uid, BO/7aAxt—/ 31—
JER L OFI 110 12720 F T, ZO%A . Reg & Ceg 1E. 70 26 3 27 W BEHETEET,

R1

Rrg = 1o = R1xKcomp
Kool (26)
R
L *Reg 27)
ZZT,

o R1UIEAAPARIFERIST X 7-8(HAL:Q) TF
o FLIE. BELT DL —T Drarg— NERETT (BAL: Hz)

I MZE TIEH D AN, FlHL— 7 BRI BT B E B A XDOEEEZ BrEL T, COMP & FB Ofijiz=
FUYEBMNTAZEN RSN ET, Z0oar T oy MEISEICHOR— L BNAECET, ZOMBE R OTFE
MEIZEST, AT OERREVET, HFEAREL T, BOE LT 10 x fL I TH2HERHVET, Chyr OEIE
28 MBEBIRTEFET,

1

Chyp=o———
HE ™ 20mxf, xReg

(28)

TT7— 77O GBWP 11 HE ZILEVEVETT N, JAICE->TE 1.5MHz BE FTERIARAZENHV F T, 10 x
KComp x fL > 1.5MHz O, =7 — 77 @/7/])/%*1‘15%341‘53 CEo T, BEEEa T oY LR G B S D3 )
RENDZENHVFET, —BE L@ BRI A o= AT &R 5720, Cyp 1320 29 THE TE T,

1

Che =
6
2nx1.5x(10) xR
(10) <Res (29)
22 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TPS40210 TPS40211
English Data Sheet: SLUS772


https://www.ti.com/product/jp/tps40210?qgpn=tps40210
https://www.ti.com/product/jp/tps40211?qgpn=tps40211
https://www.ti.com/jp/lit/pdf/JAJS330
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJS330G&partnum=TPS40210
https://www.ti.com/product/jp/tps40210?qgpn=tps40210
https://www.ti.com/product/jp/tps40211?qgpn=tps40211
https://www.ti.com/lit/pdf/SLUS772

13 TEXAS

INSTRUMENTS TPS40210, TPS40211
www.ti.com/ja-jp JAJS330G — MARCH 2008 — REVISED JUNE 2020

ZZT.

o Cur X@EAMEe— AT a0 F P OETY (BAL:F)
o Rpp ITHHIRS AL B ERFIOME T (HAL:Q)
7.3.11 o'— F F>54 706

—ERDT T Vr— 2Tt GDRV B &2 A F 7 MOSFET D47 — O BICHFLZ BN 52T, FARELN
DHADRHVET, Al X ol —arOBEHERFHTEILL (0.75% AKiii), 23D ATTEIED 5V 2 2 554 CEIET
LT FVr—ay | FERESRE R E 31T 5, UL A o X TBURR S AT, ZOPIoBMAHEES L Ed, =
OEFLOMEOHESERR4E 5013, X 30 TEHETEET,

105

Rg = —>
% (30)

ZZ T,
.+ Qg . 8V. Vgs (NC Hifif) TO MOSFET D& EH7 —MEff T
» Rg ITHERES ARG A7 — MK (Q) TF

Vin ©

TPS40210/11 L

VDD 1(ZI—<—|E

,J Pf O Vour

AY
/1

UDG-07196

79.7— b R4 7EHR

7.3.12 TPS40211

TPS40210 & TPS40211 OME—DiEW X, B EZGIET57-0IcT7— T 7 PMER T2V 7 7L AEETT,
TPS40211 1 260mV OU7 7L AEEAEHL TRY, N ELS BT Cldied, EBRITIEERERDT 7Y
=g TSR EF SN TCWET, 20D T PV —ar ORFHRENL, LED RIA3TT, X 7-10 (BRI 7
XK ERUET,
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WoWW W W W

UDG-07197

7-10. (X RE97% LED EES)[E IR
LED AR 7 D&EFIEL, 2 31 1R T I, #PL Rigng PDERICE > TRESNET,

V,
Ripg = — 2

lout (31)

ZIT,
* Rpp (¥, LED AN 7 A OB HIHIOM T (HAL: Q)

e Vg X TPS40211 OUT7 7L U AEETHY (HAL: V), FEHEEIL 0.260V T
s lout (X LED AN 7D HKID DC B Td (HAL:A)

7.4 TINNA ZADBEEE— R
7.4.1 RIDA S EBEf1E TDEF

TPS4021x 1%, 4.5V LI EDO AN ELETENET HICEZFFSN TV ET, VDD @ UVLO AL i =/L R DR HEfE]
4.25V @%D\ ZOTNARIASBIENZO UVLO BEFTTIE FLCHLEMEREETT, EBEO UVLO *Fotm&uv\
TEETI, THAAAFIAAS v F o 72TV ER A, Vypp 25 UVLO AL o ab REBZDE T /3 AIXANRREIZ/20
3 I 14’ /7“‘/7“753‘75@3&:72@\ VIRAS —h =l ARSI ET, TPS4021x 1%, SS B C Bkt Sz 4b =
VT UL TRk EDEE CHIEBIE RS BT ET,

7.4.2 DIS/EN E> THifF

DIS/EN B 1T1E 1.2V DIEAERL - =2/LRA3HY | TPS4021x & b5 57- 01 T& £, DIS/IEN 232D AL~
AL REBEAEZHIHCHREISNDE ., Vypp 78 UVLO AL vzl k% EE ST T, TS AL LS, A
F L IEIIEIESNET, DIS/EN BV DAL w3 a/LRIZIFERT I ARG X —F L DAL v a/LR I T 1.05V
<7, DIS/EN A= O _ﬁsm 1.05V DALy a/L R RIS 73 Vypp 28 UVLO AL a/LR% LA
STVDEE ., TS RIAIRREICRDET, A F I BAEDTRY, VYT RAZ—k = ZAnBltsEnEd,
TPS4021x | 1\ VT RAE—h AT SN T T Lo TR EAEE THAEEA LD BT $£7,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

8.1 R EDIE

TPS4021x i%. 4.5V ~ 52V (kPG LIza—H AR 2o bn—F5 T, m—H AR N F¥x/L MOSFET HHD47 —F FFA
ENELCOET, ZOT AR, i@% . FEN Y TS, AMHT o BT HERSTIC L - T — 7 & il R &
FELOD, KV DC EEAELIVE DC EIE~EHLFET, /-, SEPIC, 77 A /X7 LED RIAT DK T 7V /r—
AR T AZEL TEET, RERT 7V —a T, 4 MOSFET OEWEREL RS A4 —R AT 12D,
BRETEHIRE T2 TEET, TPS4021x OAMFITHMEZRE 5121, LT OEHFIEEEHALET, 20
FHFIEIE, TPS40210 A4 LI AZ AR 2 FEL X 2L —F DO 2R TWE T, HDV L, WEBENCH Y777
LTS ZER T A2 TEES, WEBENCH Y7 =7 1%., KBRS FINEAE A L. A FEH 7
T AR T 7B AU CER R AR L E T,

82RK‘XNET IV — 3y
8.2.112V 15 24V NDIEFHALEL 2 L —%

PUFIZ, TPS40210 2 AWz, 12V 75 24V ~D IR EL X oL — 2O FFFIEB L H LB EOH 2R LE
KR

L1
10uH

VIN + i
VIN = BV — 14V ;:C1 c8 D1
106uF 10uF MERS340T3
VIN - B——9 !
= =
Cﬁ R6
! If
10@pF 261k a1
u1 R9 Si4386DY VOUT +
. TPS40210DGQ 10
! R3 c5 RC VDD 9 3.3 =—CI12 ;<C15 VOUT = 24V @ 2A
H—f— ss ver 6.8uF 33uF
10k 22uF =2
Encble / Disoble ° 0224 4 DIS/EN ODRV 7 VOUT -
5 COMP o=  ISNS]| 6
i FB_ & CND
n L ¢c7 L co Lcio
c2 ca BT R11
2200pEL avpr L i‘ 1.6uF | @.1uF | 100pF  OmORmS
R7 = - =
R4
18.7x 51.1k
R5
1.5@k
4 =
1
8-1. TPS40210 £%&HHI - 2A [TH VT 12V ~ 24V
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8.2.1.1 ™I EM

% 8-1. TPS40210 EB5HAID 4%

RNIA—F 52 Rl %;[{1: gﬁi‘; %{jﬁ; Wifir
AL
Vin AJJEE 8 12 14| VvV
In AT 4.4 R
M T IRE ) PRI 0.05
Vinuvioy AR ERAENERS I HEhE 45 \Y
H
Vour BT 235 240 245 V
FAv L¥al—ay 1%
BN L¥al—ay 1%
Vout(ripple)y  HHAIEEY Y7 L 500| mVpp
lout R 8V SV S 14V 0.1 1 20 A
locp H 778 O BAAAARA B 35
Al AWAT T 1 A
A AL —L —]h 1 Alus
F—r8—a—h Ay a L REE 500 mv
R A NN/ A F N 5 ms
VRT LI
fsw AT T TR 600 kHz
NPk v —3hE Viy =12V 95%
n AR Vin = 12V, gyt = 2A 94%
Top B VR B 8V S VNS 14V, loyr S 2 A 25 °C
HREY ~HE
w i 1.5
L ks 1.5 AT
h 1S 0.5

8.2.1.2 BHA T FIR

8.2.1.2.1 WEBENCH Y/ —/UICk BH RS ARSI
ZZ&7Vy 73 %E, WEBENCH® Power Designer (250, TPS40210 7 /A A& T WA LaFH A ERL CEE

o

1. &M Vine VouT. lour DEFEZATILET,

2. ATTARAPOLAYNZEHL T, DR AR, IANRED FEEIR/TA—=ZTHON TG ekl . 20
xEtE, TEXV R AR LAV L DMO R ) a—a b i LU E T,

3. WEBENCH Power Designer Ti, H A~ A X7z [Bl B KL Y AR | UT /LA LZOAMiRES0H dh O7E 1
WP TR TEET,

4. FEAEDGE LT OWNESL ATRELRVE T !
o ERBRI Il —ialraFITL, BEREIP LA O MR R T D
o B Ral—rarEBITL, EROBYERRA R T 5,
o DAV ARENZEIRELL AT T e, — k)78 CAD 74—~y b T AR —1 5,
s ELOLAR—N% PDF CHRIRIL, FMEEERGEHE 3632,

5. WEBENCH >— /L d AL, www.ti.com/ja-jp/webench TZ &2/ E T,
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8.21.2.2 Fa—F1 Y1 L/NDHET
Ay A F 7 MOSFET OF 2—T7 1 VA7, R 32 B, 33 2> CTHEES N E T,

Vout —Vinmax) +VFD _ 24V 14V +0.5V _ 42.9%
VOUT + VFD 24V +0.5V ’ (32)

Dmin ~

VOUT - VIN(min) + VFD _ 24V -8V +0.5V

= =67.3%

Dmax =
(33)

Tayhr—FERA A4 —RD 0.5V OHEENAT AIEERE T (Vep) ZFEH 328 ElT 2—7 1 A2 1% 42.9% (5
/ME) ~ 67.3% (e KfE) 12720 E T,
8.21.2.3 47282 8 DER
B —7 YV — E—27DVy 7, B KA TTETRD 30% IR ESIET,
louT(max) 2

| ~03 -0.3 ~1.05A
RIPPLE(max) = U-9 1Dy “1-0.429 (34)

/A E I H AT, 35 W TRELAZIENTEET,

v
N o= 1Y 6409 OLH =9.5puH
z

IRIPPLE(Max) fsw 1.05A 60 (35)

Lvin =

WIZEMEREA L Z 7 2fEEL T 10uH 22 ELET, AMBLOER/D Vin DUy 7 ILERIE, 2136 £ 37 THEES
NET,

v, 1 _12v 1
| ~-IN Dx— 50 =1.02A
RIPPLEMatyp) = 7 2% " 90uH 600kHzZ (36)
ViN 1 8V 1
| AN pw = %Y 0673 =0.90A
RIPPLE(Vinmin) ~ —~ XX fow 10pH % X 600kHz (37)
BESRMICBITAE —2 V= = DUy T VETIL, T 2—T 4 F A2 50% (Viy = 12.25V) THAEL, 1.02A L5

BHONET, A Z7HTHNDERESAO RMS Eitid, 38 IckvrlanEd,

o \/(L(avg)j . (/2|RIPPLE) J(low max ]2 +(/2|R|PPLE(VINm|n))2 =\/[ o 673j + (10 90A)2 6.13Arms

1 DMAX (38)

DA —AD RMS A4 7 41 6.13AmSs TF, ©—2 {24/ 7 2%, 5 39 AL CREHIET,
lout 2
| peak = #;1:;) + (yz)RIPPLE(Vinmin) 120673 (%)0'90 =6.57A (39)

/N RMS EFiER 6.13A, /NMUFIEER 6.57A O 10-yH A X 7 X &R RTIHILENHVE T, TDK
RLF12560T-100M-7R5 (7.5A, 10uH) DA X 7 2% RELET,

ZDAEIZOHEEEIL, 40 THEE TEET,
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2
PL ~ (IerS) XDCR (40)

TDK RLF12560T-100M-7R5 12.4mQ DCR %, 466mW OE 12 E L E7,
8.2.1.2.4 B 44— FDZER

HEE N ARRL ., 2R am LS50 BIRA A4 —RFEL TNEF M ELER T O/MSW gy be— X A4 — Rz
LTWET, Ay F /S —RDIF 7 %ERELT Vour 12 80% DT AL —T 1 V&M DL, B A A4 —R D/
WM 2041 IZh>TROBIET,

V,
V(BR)R(min) > OLéT =1.25xVgyr =1.25%24V =30V

(41)

H AT —ROMFAIMEIX 30V BV ENHVET, BIRA A4 — RO —7ERBLIOERERIT. EnEi X
42 B K43 12k TRELONET,

ID(avg) ~ IOUT(ma\x) =2A

(42)
I =1 =6.57A
D(peak) ~ 'L(peak) )
F A —ROWHEEIL X 44 THEESNET,
PD(max) ~ VFD X ID(an) = 05V X 2A = 1W (44)

HXE+T j: Hikaﬁﬁ*ﬁ% T 1W kﬁ*ﬁ%%ﬂf‘/ ‘i?— 30V kctU 40V @/5/1‘5? &47\‘_ F%*ﬁu*bf:ﬁi%
SMC I\ r— /0) 4OV 3A @ MBRS340T3 M#EINFELTZ, ZOX A4 —NRiL 6A BRINES M E/LEME T2 0.48V
ThHHIz il T JHRITA) 960mW L7220 | TEREFE IR D5 AR T,

8.2.1.2.5 I T Y DER
WOz T oHi, FrEOH IV 7 A BLOMREINE OEREE T T ISR ET AL ERHNET,

Cour =8 lour <D 1 :8(2Ax0.673jx 1 _36,F
VOUT(rippIe) fSW 500mV 600kHz (45)
V, .
ESR - Z " OUT(ripple) _ Z " 500mV — 96mO
8 IL(peak)_IOUT 8 6.57TA-2A (46)

FTEDOREBIOAA T 7 JHEEICEB1T 5 ESR R 3572912, Panasonic # EEEFC1V330P (35V, 33pF,
120mQ) O 3T a7 e 6.8uF 0)?'7‘1‘/7 2T U RS E%XELET AR E 39.8uF BLUESR 60mQ %,
FERHRICE AL ET,

8.2.1.2.6 A 3> 7> HDER

RIEa A= LEG AN 1EREFF 720 AN1ar T o3 A 2 7 20)y 7 )VERO A ERHBLEST, AJjars
Y OfEE, 47 BLO X 48 Ik THRIHTEET,

lRiPPLE _ 1.02A

Cin > = — 7AF
4 V'N(ripple) xfgyy  4x60mV x600kHz n
28 FEHIPT BT — PN (ZE RO G E) 2T Copyright © 2026 Texas Instruments Incorporated
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VIN(rippIe) _ 60mV —29mO

ESR < =
2XIR|PPLE 2x1.02A (48)

ZORFICTRAATIV YT L 05 60mV (AFF Viy D 112 %) Ziifi7= 971213, 29mQ Kiiii> ESR ZFF- 2/ 7.1uF AJ)
U F U BRLE T, 10pF O XTR £FIv7 v Foa@ELET,

8.21.2.7 Eft > X L ERHIR

PR SID B BRI O B R X, BIRHIRE 7 N—F = 7 ZEME O IZ o THIESNE T, 2hb 2 20
HilfRI%, 2049 &0 50 THALNET,

R o < ViSNS(OCMIN 120mV 454mG
oS 11x(L( k)+IDrive) 11x(657A+0.50A)
: pea
(49)
R < Vinmax) XL xfsw 14V x10uHx 600kHz 134m0
ISNS ™ 60 x (Vout + Vep — Viy)  60x(24V +0.48V —14V) (50)

BIRHIBR R 7 HRA LN 10% O~—r (1.1 %) 2%, e K7 —MERENE A 500mA SE T 5E . Bl RO
B I EPUE IR 15.4mQ K% ZEMOBLE T 134mQ R THAMLERHVET, 10mQ A EIRLE T,
BT, BB ERHTE L TR 2mQ Z sk L CuovES,

Risns OIS 1T, 3t 51 TRHEShETS,
Prexs = (LrRms)” ‘Risns D (51)

BRT 2—T 4 A7V DEE . 2T 0.253W T9,
8.21.28 Bt Z1/08

BB ADOAA v TF T JARZRET DI BT IHHETE ISNS B EDORIZ RC 742 & FEL £, 1kQ
& 5kQ D DOHDOEGTARIRL , 207 Y OfEIEA 52 TRHESNET,

Crin— 0 Dun _ 01x0420 .
LT = oW ¥RipLr  600kHZ x 1kQ (52)

1KQ DT A NVHRPUCK LT, 7T1pF MEH S, 100pF O=> 7o ESivET,
8.2.1.2.9 X1 wF>< MOSFET DZiR

TPS40210 3, 77K HHED N T /1 FET ZBBIL £, Rpg(on &4 — MERTIE, HEELT520HI ST R
bHNET,

1 1 1
Poisstotal) ® PouT % [H —‘q = Vour xlout X[H—1] =24V x2A x(o o

—1) =2.526 W
(53)

AJJFEIE 24V, it 2A TR 95% # AEL T 556 iRE KT 2.626W (ZHlRSET, BB JHEKAIE
2%DIE MOSFET, A& 74 Z A4 —F, &tk i, 8L IC THD TPS40210 T,

PreT <Poiss(total) ~FL ~Fb ~PRrisns — ViN(max) *vbD(max) (54)
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ZHUCEY, MOSFET DB EE /11T 812mW (2720 E4, 2L SO-8 /v — 0D MOSFET Z i ESH5 ArherE
BHHT- BT KIT 500mW ICHIBRSE T, B L DNy Ay F U T HBEOESETETHE . MOSFET @
H *f% RDS(on) L QGS izi’ft 55 &iﬁ 56 Tﬁ%fﬁmf‘g‘ij«o

3XPFET XIDR|VE . 3><O5OW><050A

Qgs < = ~13.0nC
2><VOUT XlOUT XfSW 2x24V x2A x600kHz

(59)

Ay F o TR A 250mW K lCH 2 72012, MOSFET 07—k Y —2E i1 13.0nC Al 32 BN R HE
£

Peer  0.50W
2x(Irus ' xD 2x6.13%x0.673

RDS(on) < =9.9mQ

(56)

IR E 250mW ISR 57200, 9.9mQ @ F i MOSFET Roson) £ 7H51L %77, 30V #5 1T 40V 0
MOSFET Z#afL -4 4. 9mQ @ Si4386DY MOSFET 7S EL7-, 5 30 12, #—MEHZEMLEL-,
Vgs= 8V T Sid386DY Dfix k7 — ML 33.2nC THY, Rg = 3.3Q %ﬁ:%bifro

8.2.1.2.10 EE# [EHHT

THEE )& ) ARXEE DR DT AEAERTT 5728, 10kQ & 100kQ @F'ﬁf VOUT M5 FB ~0D 1 IRIFIE Sy L
(Reg) ZEINT LM ENDHVET, 24V HA DG HEE 2RI D720 IS m W IREEHL RO ONSH720, Reg =
51.1kQ ZEIRL £,

Veg xRpg  0.700V x 51.1kQ

— _ =1.53kQ
BIAS T Vour - Ves 24V -0.700V

(57)

RBIAS = 1.50kQ H 3 {I:Réhfl/\ij—
8.21.2.11 I>5— 7> 7D#HE

WEODL X, WEBENCH % H\ N CHIE BB L 28 I 927>, L Spice T /L& W TR/ —7 DF Y 2l —4 5
BIHEDTAL 32l —ayTAZETITHIZENTEET, HAWIE, L TOFNEEZHAWAZET, BEF720H
%%+1ﬁ%?%’=5:&75§1%iﬁ“

FEILE— N TII@EH . 247 1 i T 15 T2, REFHBS L USRI O WM 2 & D D721, ZA7 Il MifE i
KIS TEDLAT IR L TBLIENEEILWTT, Bt E—RNHHOF Ea =] 1774’/75#(%«\ A1 —4
YANRENTZD, 58 THEESN DR K A8 —F L ATHIEIN —7 S AL T3t BT DU ERHYET,

VouT 24V
Rout(max) =~ —=g.4a ~ 2%
(min) (58)
TPS40210 Bt E— RGO a2 72 A% A 59 THEE TEET,
f;
0.13x |Lx SW_ 0.13x_[10uHx 000KHZ
B ROUT _ 240Q 192 A/
O = 2 - 2 IRV
(RISNS) X (1 20xRigns +Lx Ty ) (12mQ) X (1 20x12mQ +10uHx 600 kHZ) (59)
AR NAE —H A Zoyt 1X, 60 IZE->TRELAZENTEET,
30 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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6+(27I><f><RESR XCOUT)Z)

1+ ((ROUT )2 +2x ROUT X RESR + (RESR )2 )< (271: x f x COUT )2

|Zout ()] =Rout *

(60)
6+ (2% 30KHZ x 60mQx 39.8 HF)Z)
|Zour (1) = 2400 5 . 5 =0.1460
1+ ((2409) +2x240Qx60mQ + (60mQ) )<(2n><30kHz><39.8pF)
(61)

HE D7 aAA— & (fL) 73 30kHz D& Zoyt 1% 0.146 Q 12720 E T,
HIID I A — S TOLERMOTF A%, K62 THEETEET,

[Keol = am x[Zout (foo )| = 19-2A,x0.146Q = 2.80 (62)

=T V=T FARFERT DL, 7u A — S ER TS A L PFLNDIOITIREMIE R N — RGN TS
VEERHYET, 2SI MEO T T 3, 63 TRt SN EICRESNET,

1 1

(63)
TT— T T OHRRRT A % Koomp (ISR E T HI21E, 364 ZfEHLET,
R4 = R7xKgoyp = —~— = 2112 18010
Keo| 280
(64)
R4 = 18.7kQ Z®IRL EL 1=,
HEO7ax4— ~EHO 110 icBnzfidEl £9,
Co=—0 - 19 = 2837pF
2nxfi xR4  2nx30kHz x18.7kQ (65)

C2 = 2200pF Z#&RL £L 7=,
HID 24— AR DOK) 515, =T — T T DA=T 1 A L i O 55 A | 2 i JE R DA Bl & L 9

4~ ! = ! =56.74pF
10nxf xR4 10mx30kHz x18.7kQ (66)
1 1
C4 > = =11.35pF
nx GBW xR4 nx1.5MHzx18.7kQ (67)
C4 = 47pF Zi®IRLFELT=,
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8.2.1.2.12 RC #ixs

RC RIRZDEFIL, 7 —F > —MIRSIN TS 14 [ZHEV, Cr 12 100, fow 12 600 ZRAL TR £, 600kHzZ
DAL F 7 BT R L, 100pF D= 7428 i L, HPUEIT 262kQ EF S E 303, FEMEED 261kQ 2%

% L/\i—ﬁ_‘O

8.21.213 Y7 PR —F I >F2H

VDD > 8V 2D T, VI AZ—h a7 B3 68 2 L ClEZEELET,

Css =20xTgg x1078

(68)
Tss = 12ms D5 Cgg = 240nF T3, 220nF O T oY ERELET,
8.21.214 L¥F2 L—% /N1/VX
F = —FOHELEIZHE, 1.0uF DLF 2l —F XA/ (BP) 20T o ERELET,
8.2.1.2.15 B53%*
x8-2. HWER
g5 B $4% 44 " TURER
C1 100uF, 7L 3=0 L a7 4 SM, #20%. 35V 0.406 x 0.457 EEEFC1V101P Panasonic
c2 2200pF, £73v7 a7 4, 25V, X7R, 20% 0603 s e itz
C3 100pF, ©73v2 =524 16V, COG, 10% 0603 fE e
c4 47pF, T3y a7 16V, XTR, 20% 0603 1 otz
C5 0.22uF, ©73v7 25 % 16V, X7R, 20% 0603 fE e e
C7 1.0pF, €737 a7 4 16V, X5R, 20% 0603 e e
cs8 10pF, 2> F o4, £F3v7 avF o4, 25V, XTR, 20% 0805 C3225X7R1E106M TDK
c9 0.1uF, BF3Iy7 a5 4 50V, X7TR, 20% 0603 e o itz
C10 100pF, &7y 254 16V, X7R, 20% 0603 e bR
D1 TavhF— A4 —K 3A, 40V SMC MBRS340T3 On Semi
L1 10uH, A& 2%, SMT, 7.5A, 12.4mQ 0.325 x 0.318inch | RLF12560T-100M-7R5 TDK
Q1 MOSFET, N F¥ %/l 40V, 14A, 9mQ S0-8 Si4840DY Vishay
R3 10kQ, Fv 7T, 1/16W. 5% 0603 T FEHE
R4 18.7kQ., Fv7H#HL, 1/16W, 1% 0603 g e
R5 1.5kQ, F> 7 AL, 1/16W, 1% 0603 T e
R6 261kQ. F>7H#EHL, 1/16W, 1% 0603 fE e
R7 51.1kQ, Fv7HEHL, 1/16W., 1% 0603 T FEHE
R9 3.3Q, Fy 7L, 1/16W, 5% 0603 fE e e
R10 1.0kQ, F> 7 HHL, 1/16W, 5% 0603 F i e
R11 10mQ, Fv 7 H#EHi, 1/2W, 2% 1812 fE e
u1 IC. 4.5V ~ 52V I/P, &fiE—NFEa fr—7 DGQ10 TPS40210DGQ Tl
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fsw — Frequency — Hz

8-2. UM » LU & Bk & DS
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3 ?\\\ I ° ' _ |
Lo M Ho & ol (TN -
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20 45

N FET Vd
S e [
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-60 135 | | !
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B 8-3. FET ® VDS & U VGS BIE & B & DBk

T - Time — 400 ns

8-4. T L AFER L DBBE

100 ‘ ‘ 6 : ‘
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98 N4, V=14V — n,
12 || 12

96 | | 8 .’/ 5 :

94 L z \
5 e / 2 v, =12V
> V=12V 38 N
Q
i 8 / y
g % \ 3 L
£ X 1

88 - — 1
i V=8V P /k

86 S 4

o / / V=14V
84
1 /
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80 0
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ILOAD — Load Current- A ILOAD — Load Current— A

8-5. EHEKRLAFTERDBER
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Vin V)
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24.772 || 14
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J 24724 8
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2 e
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2 24.580 |
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T 24532 ™
5 -
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>
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8.2.212V A/, 700mA LED FZ1/V, A 3SVLED X fU> 2

ZOT TV —ar Tk, TPS40211 2 HEar e —JL L CTHEAL. 1 2D LED A4 —K AN 7 & FREIL £,
:@@Eﬂ®74 RN 7 5%, ZOARN 7 L ESNC RS- ZBPTTT, 260mV VMW T 7L U REBEID

ZOWPITOESEELEEZH/NRIZHIZ ., LED Eifi% 0.26/R6 TH-2 b AMEICHERIL £, ATBEBENE @m%
&\ LED it a —ENRDTZONT 2—T 4 P AZIVINEILL, TORER, ANBIENKELKEE L THIEORE T
ILLEE A,

VIN O \ 4 Hﬂ
L L L R L L
R2 Q1 B2100
GDRV » N
VIN
p— p— e = = O QAA
A D2
U1
c8 TPS40211
1| RrRC VIN [10 ~
—F——{1] 1 1o N
C9 c11 I
—— {2 ]ss BP | 9 | —|h Ny
Loop = = =
Ffre]jsepcct’i';e co DIS/EN DIS/EN GDRV | 8 » GDRV LEDC
o—/\/\/\/—}ﬂ °

R4 C5

LEDC

FB GND ﬂ
Di
R15

* NN
L
= C14
PWM Dimming 4—‘ aQ?)

COMP ISNS | 7 _T_ <« ISNS
c13 %R24

UDG-08015

g 8-7.12V A1, 7T00mALED RS54 /8, & K35VLED R kY 4
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8.2.2.1 I EM

% 8-3. TPS40211 BEtHlDHLEE

S5 Bone T R e
ATt
Vin NSV \ 8 12 20 v
HH et
Vour WA EE 35 \Y
lout H B 0.7 A
VAT L
fsw A AT 7 B | 400 kHz
8.2.2.2 FHMI BT FIE
2 8-4. TPS40211 LED KS A DM MAE

VTFLVRIRET 24T 2189 YAR
C1.C2 10uF, 25V 1206
C3.C4 2.2uF, 100V 1210
C5 1nF. NPO 0603
C6 100pF. NPO 0603
C8 100pF 0603
C9 a T 0.1uF 0603
c10 0.1uF, 25V 0805
Cc11 1uF. 25V 1206
C13 220pF 0603
C14 10nF, X7R 0603
c21 330uF, 25V Efif
D1 B2100, SHTKY. 100V, 2A SMB
D2 HAF—K BZT52C43 SOD-123
D3 MMBD7000 SOT-23
L1 AB IR Waurth 7447709100, 10uH, 6A 12mm x 12mm x 10mm
Q1 Si7850DP, 60V, 31mQ SO-8
Q3 MOSFET 2N7002, 60V, 0.1A SOT-23
R1 15mQ 2512
R2 3.01Q 0805
R3 402kQ 0603
R4 14.3kQ 0603
R6 ) 0.36Q 2512
R11 i 1kQ 0603
R13 30.1kQ 0603
R15 49.9kQ 0603
R24 10kQ 0603
R23 10Q 0603
U1 IC TPS40211 DRC-10
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101 VLTV MDAL RSAL

C9 O RA R RIRICHRIESEA7-H121E, 2> hMa—F50 VDD B ORI BELE T, A/vF 7 H12 VDD 1
W72 & B AR DL, ﬁﬁi)liﬁﬂﬂﬂﬁ‘é IONTEEOLF 2L —aMEENMETFLET,
H v —7"(Q1-D1-C12-R11) 1E, AIHEZR[RV/INSSUET, L —TBREWNEE, Bl BRAE MK L, FRAkt
DN A FHEMERH ET,
T ROKE FE % i BLIZ T 5720121%, ISNS 74 /L2535 ThDH C10 3L OVR10 % ISNS B> 51OV GND &>
DO ELET,
K&7p AC BIEBRND /S —2 % TTUR T—2 @ T 72D £97, Yz, AC Bitiihy 7=
D PCB RF—TiiL, 770K L — 3 /A X =V RELTERLEY,
TPS4021x <°. RC E°> . FB £°> . COMP t°> | SS B NGRS AL 70 /A RICHUE T2 5 S 7 o ) A R m ST 5
7202, MBS T TR T —r a8l E, £, ZnH0 /A XITBUER L IE, TPS4021x IC DIz
ﬁﬂ%bi@“o
BP L ¥ ol —H DA% BAFIZT 572012, CT 1L BP B BLUNGND oo IR E L £,
HEHEBIBIOEAEA L H I 7 2N R Jfﬂzét IZ. GDRV O/ — 1380 — FET OF — NI TE A2
ESFET, MOSFET Y —2Z0 %, B 2 HiA > T GND BV RARBAZBW TS, FAEEEZ I/ NBICH)
zéz ERHVET,

ERBLHR I a B/ NRIZIZ 572012, SW /—RETEAEIT MBI/ ISKLET,
E&ﬁ%iﬁﬁjﬁﬂ?f LX 2l —3al B 557012, ﬁﬁﬁ)%]ﬁfﬁﬂ@ FB #iHl R7 FTHAE U BHGEITHOMNERHY
S

10.2 L4 7 bl

L1

+
Pr4cTa1g
HH
= c1 Rz R1] | 01 &
nmn =l
mn:
2
C9
™2
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2

Gk T T LT T
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MITINARABELUERF A POYR=-F
M4 TFNARYR—F
111 Y= F - )N=F s BEICET 5 EEH

PR =T L F T —E R E@ﬁ‘é?ﬂ?“j‘x-/r‘/x“//le‘/“/@u”jﬁﬁ%bi\ B E LTV R A AL A
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o [E# MOSFET 7 —h RIATEIEHOREBLOT 7V r—ar T4A4R], 2001 £IF— 2 U—X SEM 1400
o [ZELIZGI#EAL—70s%EF], 2001 EIF— 2V —X SEM1400

11.1.2 BET/V1 X
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TPS6101x ERRO A BB 2 BALREa A=
TPS6300x BN, TN A8 Ay =4 1.8A AT

11.1.3 IRV A — F
11.1.3.1 WEBENCH Y —JVIC &k B h R % LRRET
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1. &MNZ. ViNe VouT. loutr PEHZ AN TILET,

2. FITTARAF DI ANV EMALT, D3, HRHHE, IANE D FEIR/RTA—=ZIONW TG &Rl 20
REFE, TRV A AL AY N AN I DMD IRV V2 —a R LU E T,

3. WEBENCH Power Designer Tli, ZAX~v A XS T RIFE K EE AU AN | VT V2 A KOS ih O TEJE1E
WP TR TEET,

4. [FEAEDGE . LLTOWNEL ATRELRVE T :
o BRI 2L —Tar A ETL, HEREIE LRI OMEREE R T D
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o NAZZ ARSIV AT U RN, — k)72 CAD 74—~y N CZ I AR —I 2%,
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i Taf sk 7avE P INETHEA EATER VYT =T | PR—REaSa=Fg
TPS40210 ZHoEIVyT ZHEBEIUY ZBEBEIIyT ZbhoEIVy Y ZHEBEIUY Y
TPS40211 NSS4 ZHEBEIUY ZHEBEIIyT RISy ZHBEIUY Y
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TELD 12707 U TORERT D8 BRINTET R CORERICBETHX AV = ANl Z TR ET, AT OFEM
WZOWTE, BIESIVZRF 2 AV MIE EFNTCWDAUWETEREZ ZELIZ30,

M59R—F-VUY—2R

TIE2E™ YR —b 74 —F A, TP =T DRRAEE A DRI EFEFHI B T Db M o AN — MBI ) (B2
BHZENTEDLT T, EFEORIEZRBLZD, MA OEMZLIZNTHIET, R TR ER AR HICELD
LBTEET,

Vo 7Z3NTWDarTUoNE, S TG 1LY, HROFFRMEINLILDOTT, Znbld TI OEEE#ERT 50
DOTIFL, ST Tl O RMFEE KL= b D TIEHDEE Ao TI O FHSEEZSRL TSN,

11.6 T

TI E2E™ is a trademark of Texas Instruments.
WEBENCH @ are registered trademarks of Texas Instruments.
FTARTOMEEL, TN EhOFTEEITRBLET,

1.7 BESKNE(CHT 5FEEIE

ZD IC 1%, ESD (2L THEIE T A AREMENRHVE S, T R AL AV LAV T, IC BB LR ISl e B o2&
A FHLELET, ELOEVROWBIORE TIEICHEDR WS, T AL REET82 NN HET,

A\ ESD ICEBHHAIE, DT DR MREIE T DT A AD TR £ CHIGI DD E T, K72 IC DG, /$TA—FHD T
BT BT TARS TSN SANSD TR D BT, IR RAEL T Ao TOET,

11.8 FAE
F XA R LAY LA R CORFEEICIT. BECIKED - EBLOERNS RSN TOET,
12 AHh=h), Nyr—2, BLVEXER

LI D _R—\ 2%, A =db o —  BIOYEXZETAER NG HINTCOET, ZOFRIL. FEEDT A
AR CTEDIRFTOT —HTT, ZOT —HiE, TER ZORF 2 AV MUGETETICERTINS G ERHVET, K
F =2 = DT TTWRRZ S TOAEATE. BIE AR OB Z 2 EIZEN,
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’ PACKAGE OUTLINE
DGQ0010D-C01 PowerPAD™ - 1.1 mm max height
PLASTIC SMALL OUTLINE

IR— Z:?g TYpP SEATING PLANE

AREA [=]oalc]

N\
N 0.23
I/ 1[ \ \1 J 013 1YP
\[,J/ \ // J E
. B j
T &SEE DETAILA
EXPOSED
THERMAL PAD
NOTE 6
4 | —>—J L— 15
[ \ 1
2.22
10 L[| 1
— ] GAGEPLANE
1 [ L 18 f
00_ 80 ’SJ
1.83
145

L_> 07 f 0.15

0.4 0.05

DETAILA
TYPICAL

4226759/A 04/2021

PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-187, variation BA-T.
6. The thermal pad design could vary depending on manufacturing site.
TEXAS
INSTRUMENTS
www.ti.com
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EXAMPLE BOARD LAYOUT

DGQ0010D-C01 PowerPAD ™ - 1.1 mm max height
PLASTIC SMALL OUTLINE
(2.2)
NOTE 9
(1.83) SOLDER MASK
SOLDER MASK DEFINED PAD
OPENING
SEE DETAILS
10X(1.45)~—\ = ,,k AL
10X (0.3) P
CT O W g
SYMM ‘ | | ! OPENING
I S e N )
R —— — 82,
S = I B e
s i N T S
(R0.05) TYP /*’ i‘ }4\‘\ w
,,,,,,,,,,,,,,,,, |
‘ SYMM METAL COVERED
@oTYP — TR i BY SOLDER MASK
|

*‘L* 0.05 MAX

ALL AROU

DEFINED

LAND PATTERN EXAMPLE

SOLDER MASK
OPENING \ g

NON SOLDER MASK

(4.4)

SCALE:15X
METAL UNDER SOLDER MASK
METAL SOLDER MASK‘\ f OPENING
=== Bl
S =
#L 0.05 MIN
ND ALLAROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4226759/A 04/2021

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.

8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
9. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
numbers SLMA002 (www.ti.com/lit/sima002) and SLMA004 (www.ti.com/lit/sima004).

10. Size of metal pad may vary due to creepage requi

rement.
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EXAMPLE STENCIL DESIGN

DGQ0010D-CO1

PowerPAD ™- 1.1 mm max height

PLASTIC SMALL OUTLINE

(1.83)
BASED ON
0.125 THICK

STENCIL

10X (1.45)
10X (0.3) 1
1 ’4- T

——
[ ——
e

. J 1

C T

|
|
1 SYMM . ‘ . BASED ON
¢—- - + ! 0.125 THICK
8X (0.5) ‘ | STENCIL
o S .
5 ‘ ! \
i | iy ! T 6
(R0.05) TYP [ 7”‘7~:””+”"‘i”; ‘
\ SEE TABLE FOR
SYMM DIFFERENT OPENINGS
METAL COVERED ¢ FOR OTHER STENCIL
BY SOLDER MASK ‘ THICKNESSES

f (4.4)

SOLDER PASTE EXAMPLE
EXPOSED PAD

SCALE:15X

STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 2.056X2.48
0.125 1.83 X2.22 (SHOWN)
0.150 1.67 X 2.03
0.175 1.55 X 1.88

100% PRINTED SOLDER COVERAGE BY AREA

4226759/A 04/2021

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGE OPTION ADDENDUM

22-Apr-2026

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 ©)
@ )

TPS40210DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 40210
TPS40210DGQ.A Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40210
TPS40210DGQG4 Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40210
TPS40210DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 40210
TPS40210DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40210

TPS40210DGQRG4 Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40210

TPS40210DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210
TPS40210DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210

TPS40210DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210
TPS40210DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210

TPS40210DRCTG4 Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210
TPS40210DRCTG4.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4210

TPS40211DGQ Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 40211
TPS40211DGQ.A Active Production HVSSOP (DGQ) | 10 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40211
TPS40211DGQR Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-1-260C-UNLIM -40 to 125 40211
TPS40211DGQR.A Active Production HVSSOP (DGQ) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 40211
TPS40211DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4211
TPS40211DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4211

TPS40211DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4211

TPS40211DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4211

TPS40211DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4211

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TPS40210, TPS40211 :
o Automotive : TPS40210-Q1, TPS40211-Q1

o Enhanced Product : TPS40210-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS40210DGQR HVSSOP| DGQ 10 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
TPS40210DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS40210DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS40210DRCTG4 VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
TPS40211DGQR HVSSOP| DGQ 10 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
TPS40211DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
TPS40211DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS40210DGQR HVSSOP DGQ 10 2500 366.0 364.0 50.0
TPS40210DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS40210DRCT VSON DRC 10 250 213.0 191.0 35.0

TPS40210DRCTG4 VSON DRC 10 250 213.0 191.0 35.0
TPS40211DGQR HVSSOP DGQ 10 2500 364.0 364.0 27.0
TPS40211DRCR VSON DRC 10 3000 353.0 353.0 32.0
TPS40211DRCT VSON DRC 10 250 213.0 191.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TPS40210DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40210DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS40210DGQ.A DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS40210DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40210DGQG4 DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS40210DGQG4 DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40211DGQ DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40211DGQ DGQ HVSSOP 10 80 330 6.55 500 2.88
TPS40211DGQ.A DGQ HVSSOP 10 80 322 6.55 1000 3.01
TPS40211DGQ.A DGQ HVSSOP 10 80 330 6.55 500 2.88
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