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RpBT = —vrer X RrBB (3)

6.3.9 AEBEE 5
TPS543021 i H WG B Thfe. PSS E0UE SR [a) 3 5 % B9 5ms.
6.3.10 5254 /% (BOOT )

TPS543021 HfA —AMEMat BOOT falkds , JF H 7 EAE BOOT A1 SW 5| iz (87— 0.1uF )M & i A 28 K
Jull MOSFET 2t i IX Bl FE I o BN ACES (T1) I A SS90 XTR 5 X5R M A S , M fRiIE
FEIRFER R TR VO N A R e e . A TR R, iz B E W A B A K &I 58 SIE R 1] ton-max E
BOOT % SW 3| IR HLE KT 2.4V L | fHLL 100% K] 525 B TAE

6.3.11 LR
2 e I e = A MOSFET A% ) 17 F 7 B s 28 1 A 100 T AT A4
6.3.11.1 5] MOSFET & /{53

s S I E A A ], CAEH A COMP HE % & A il & il MOSFET (¢ i ARl MOSFET 119538 .
TERNEIHN |, RS AN COMP HE & 77 A () B I FE HE AT LU o U8 T 50 FRL At L L it S TR I, vy
2 2 K T

6.3.11.2 {&M] MOSFET i3 iR

R0 MOSFET JTJa i |, &3 LR i A B R e 4% . 7E IR AR, R0 MOSFET [ ff ik L . 7ERED
I BRI AE RN, #E RO MOSFET $i it 5 A 582 B FROEC O or L I PR A HEAT LA R Pl R A (B FRLIAT R LY
RS AR BR 1 ILsoc) » mifll MOSFET A£TF)E , JF HAKM MOSFET /2 F — A FIGRERIT IR . fn e sk
A E AL — A A I AR RS R BRE , w00 MOSFET & TR WEARRMIIT K FL i £k 512
AW Isoc) IF HaE 1 WS it Ry il S8R AL 40ms BWTELIN (8] J5 SC I I S8R 3. [RIWis s A B
T LG DL AR A

6.3.12 Z4i
TPS543021 5] N JEITINGE LLFEAR EMI. SR AP O FF AR 1/512. 13075 B b O IR & 6% .
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fmax = fc x (1 + 6%)

Center Frequency fc

fmin = fc x (1 - 6%) ’—I_r

Modulation Frequency fm = fsw/512

& 6-3. R &

A
\

6.3.13 #H /& RY (OVP)

TPS543021 ¥4 7L IEfRY" (OVP) L | 2 h Wi W Bk S B 25 e S T R i, Aeig o8 KRR Hh i 55
Hr s E . OVP R EHFE— AN s bhaigs |, PLHLE: FB 5 EM A . £ FB 5 LS T 108% x
Vref I}, &l MOSFET #as . 7E FB 5 I EMK T 104% x Vref I, @& MOSFET F#7JA H »

6.3.14 #EHr

—BAEOLT , W gREE 160°C , PG B AR 1R RO . B SRR SR 150°C DLUREE , IR
TR 33 P AR 1AL BT IR] (to1 miccup) 80ms Z5HUR |, B34 dHT a2 L HUT A1,

6.4 B-ThEEER

6.4.1 [EEE1T

MENEEE ST UVLO BR{ER , TPS543021 A7 H IEH AU T TAE. M sas g BT OA I, & HIEL
IEHES SR (CCM). 7E CCM 1, 28R4 DL 2 5% T

6.4.2 PFM =77

TER PR T , KB BELL R PFM #ERIE1T. ER OISR |, RGBS Kz H (PFM) B
T PNZEFF i RIS AT o 2908 B f 0 e M T 5% S I 1) tonamin B B /NI BUBCHLIT Tpeak min ( SR ZRAE N
750mA ) I, SRR S BRI SRR LR AR E o (E PFM BEEUT | S0 R BRIt , P 3R EE 2 BRAIROT 5%
R DB AR R BRARE . I T RO MR R TR, PEM BT8R TR & i — P K.
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7 AL

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TPS543021 & — K ELIft/ BLI B R S e s, R 488 v O N FEL TR 3 O B ) EL IR B L, B KB HE FERD A
3A. WZIRLLU N ¥ R A TPS543021 ik o, st , tnl LA WEBENCH H B Bt Flik 607 B0 55 3k 2B
RE R BT . AT, WEBENCH i 3 158 1 3% 345 50 IR 4% 40 A4 4 P a2k AR 8 T3 2 37 100 238 6 1 e 14 B dls

. BIEZ ti.com,

7.2 RN

7.2.1 TPS543021 6V E 28V #j . 5V i #Hu8
TPS543021 R FERA AN | BI AT SEHLA 5 Y0 BB A e Y5 H IR B B B e S e s . IR R 7 3R JE A

& 7-1.5V. 3A &%t
AN TCAH 00 25036 R S 1) 75 3R DA S 2 R I R B R A e M v . ) 3% 7-1 SRRy fb e H JE v 28 oo R 7Y
R 7-1. 3A S H BT T RANR oA A E

Vour (V) L (uH) Cour (HF)™ R4 (kQ) R5 (k) C6 (pF)
1.8 4.7 80 100 49.9 47
25 5.6 60 100 31.6 47
3.3 6.8 44 100 22.1 56

5 10 30 100 13.3 75

(1) ZRPEHTEEERSE. FTE Cour HINRMUS M1,
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7.2.2 &R

ABRBIEH TRFP S
R71-2. |WitSH

¥ &
i N LS 91 6V = 28V
i HH R 5V
A LA 3A
itk Rk (1.5A E 3A) 5%
it B R SO 0.5%
VPR kS 400kHz

7.2.3 EAR

7.2.3.1 fffF WEBENCH® T Ef|&EHi%it e

Adi bt | 8 TPS543021 234431 B WEBENCH® Power Designer 1% & #ill % 1175 %
1. HABEABAEE (VN B BEE (Vour) Mt IR (lout) Z3K.

2. R RRS , AR RS, WRCR. SRS ERAEA.

3. KA SN A RS (T HoAth vl 4T i g v 5 Rk AT Ee 85 o

WEBENCH Power Designer #&fit 7 @ il JREEE |, 32 51 T LB A4 ATt T iE Bl kS 5o
HEZHIENT , ATHAT DU R EAE -

o BITHAME , WEEEWNLLLL BB

o BITIVEREMTE , TR IRIATERE

o B ) D 3 B RAT R 7 R LA CAD iU T

*  TEP PDF #:R it - 5 R L=

X WEBENCH T HMELZ(EE , iEVi i www.ti.com/WEBENCH.
7.23.2 M BEERES

TPS543021 ZF i th rit e o] NSRSk pELBEL 23 s 2 I £ BEAT TR 1. 23 FE 245 i R4 AL RS 4Lk, LA R &
AT P 5 B ) T & 2 TR R AR

_ Ry X Vref
Rs = VouT=Vrer (4)
Vour =V. Ra
our = Vref X (g +1 (5)

P R4 M{EZ979 100KQ . 4G AIARHE ( BLASIN | WSO K RS 2 SECH th i K B8 B TURG A8 . 7E UL
ifh , R4 =100k L RE=13.3kQ , 1] LA S HUE ) 5V, 49.90 5 R3 w3l {75 B it PER.

7.2.3.3 I\ R AR EEL

s fF R E MR LRSS, I HREN AR 2D RER A S . TI @M 10uF (6 2R asE
NERMEAA. VIN 5 GND Z M FEEE—AEIMNY 0.1pF A (C2) A Rt T S ek . BT A% s
DRI KN L

AR AR 2 5 A SGR AL (A ViN)-

_ loyr(mAx) % 0-25

= X
AVIN =~k % Few T louT(max) X ESRmax (6)
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Hp

° CBULK y‘jj(%?'% EE%?'{E

° fSW j"jﬂ:;’%%ﬁ\i

* loutmax) Vb NV

* ESRuax AKA &R A iR 53 B

A | TEBGH AR RMS (7R ) SO M. TERIRIGHL T | B4R TR 7 W5 lomus) -

i
Icin(RMS) = M (7)

SE BRI N LR SO AR AR R FE 152 3] 5 A1 Jo AT ek st 1 PELB0AEL 50 R 2 AR RONE RIS o 587 2K o T % FL )
KRN BRSU , SR TR . A SRR VIN (MAX) + AVIN/2. Frik 55 i s A 8 1 aE
HUEN 50V, SUBCRILA RN T 2A. IXPMER Mt T2 IR . EARMH LT #AG L i A RN ok
WUEE.

7.2.3.4 HEHARER

BOOT #ll SW 5| iz [a] A2z — A 0.1uF FEHRE , HTHRIERE1T. NS (TI) d e s N
16V B M AR . AT HIREEREN , A2 AER LIS BA XTR 30 X5R 2547 Fi A 5 1 i i Jod P
TR 2S

7.2.3.5 REHRERER

{5 FH R1 A1 R2 A543 T 25 0 28 R H8 0 EBE (UVLO) #65E . TPS543021 #aE1#) VIN 1 EN 51 2 [ & %
R1. EN F1 GND 5|l [aliE#:% R2. UVLO HMARIE , —AN&EH TH N s /N RP) BB | B—4NE
FH - N B 1 ORAR /N I e T TR] o (3 O R 1 A RE A 2 SRS R AT R2 (1)L HE BEL 2 AN T L PEL 2% 1A .

7.2.3.6 i IER A o

WU AR B RN O | B U (Lo) A Coe
7.2.3.6.1 HEHHT

HRAE DLR 22 20t S5t R f/MA. (Lvin) -

Vour X (VIN(MAX) - VOUT) (8)

p—
MIN = Vinmax) X KinD X Tout X Fsw

Horr s
Kinp 72— AR AL, o HUBRE S0 il 5 o KMl 2 L

— S, Wit ARATLLEATOE Kinp BB , (ENEAE DR E . 6T K ESR i A28 (9] B B F 4%
7 ) E@ﬁl‘[‘ , KIND E@%fg{gﬂ‘gﬁﬁi&g?ﬁ%%&ij:$ﬂ@ﬂ%j( IOUT E':] 20% % 60%.

XTI R, A Kinp = 0.35. tHE RIS/ EME N 9.78 uH., fEILTHH , N Ly 3 7 10w H 4%
bR AR

XFF A E BRI &, AT AUE RMS RIRAERI . ARIPEL I AT RMS RS IR (ILRvs))-

2
_ 2, 1 Vour x (Vin(max) = Vour)
I(max) = \/IOUT(MAX) tz X ( VIN(AX) X Lo X fsw X 08 9)

HRAR LA 2 5 S B I B (1)

Vour % (VIN(MAX) - VOUT) (10)
VIN(MAX) X Lo X fsw %X 1.6

Iy = louT(MAX) +

£
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B 2 Hofh et 2K, BaT DU T SE /S B R R R, BRI T et N G A BB S VRSO IR R . B
KA A R B A BRI AR, IF &7 AR B 0 i 1 P e S0 o 50/ ) P TR 2 996 DR S P 9 A 4+ P 5

7.2.3.6.2 I B HAET

W tH AR IV RER , EEBE AT Ty A A 8 A R SR R L R R SO DL R R A N A7
AR E AT AR I IR = IR S T R bR R B A

55— IR v R A T A BT 5 25 AR A R R R R o AR AR AN RE D T B B FRLINS i R A B R BB
L. W RIS A AAAE T R R ORIFI ], WS R AR B L. ERXFELLT |, ZEWT S N IS | i A ae
WNZFAE A5 8 OIS T P9 DR A ) PR AR R S LT DA b e G SR 3052 0 47 3 PR SR P LI T 2 4R T (491 v 2 3%
WA EFBORE ), R 528 CUR N TCIR SR AL 06 00 dar Y PRI . AR A0 5 75 BLAEAS D DU AP 1) A 6 1
JE S P9 L G A R A i R IR AR A R T Y o A B HEAT R R e R A RO DA R R AN
SRV o o P A A A A o I8 0 B AR A 1 AN R A T R AR S K, T RANAS
T DU B SIS R R, RO R A SR VE T T VR A BA R A SR R R BN i H LA

2X Algyrt

Cp= tQUT
0~ Fswx AVoyr

(11)

Hrp

* Aloyr Jofth BRI AL

© fow NRRIEARIIT RMIA

* AV(our) Mt LR FT SR VR AR AL

XEFATRG] WA S ML AE € O 1.6A T BRI ey LR Vour 226 5%. [HlIE , Aloyr = 1.5A H AVoyr
= 0.25V, fiAIX LS A1 /N A 30 w Fo iz AR A A 3 ESR N Ha ) LR AR AL 5 BV . 0 T
PaEE Ay , 2 ESR 29/ |, fETH R RE R LA AT

JrREA A2 TR AU G i S SOROE T AR R /N R AR oK LR S0 26mV . EIZE
KT, RAE 12 /[RIEY 1313 F.

1 1
Co= X 12
0~ 8xTsw ™ VouTripple (12)
Iripple

Hordr s

© few AIFRIAF
* V(ouTripple) /3 FCVF IR KA HY HL R S0
I(ripple) ﬂy EEA!EK%%&?& EE;‘]Jﬁ

WHE HRE 13 ARk ESR Mt M2 |, HAH AT & 4 H R SO g . RSN 13 B ESR L 4U/N T
23.8mQ. EAFF | FEHAELSRN ESR /M T 23.8mQ.

VOUTripple (1 3)

R <
ESR I ripple

PRI S S LA (i LT 2 FRD PRI PR A B R N BV T, e e A R R ME I T AEAS TR
i, T =4 10uF 16V. X7R (MR HIAR . iR A RBAAE SVour E T KT 30uF , & AT A A A
22uF 10V, X7R HIFFREHA S . A IBOR S0 i B PR AR FL AR PR L I AN 2 3 B sl IR Y Y o a6
A € — SR U SO R g R . B AR R AR T BRSO LR RMS fE. {EEH] JrFEE 14 TRl
T Y AR L IS RE ) RMS S0 L«
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Vour % (VIN(MAX) - Vour)) (14)

1
I ==X
COUT(RMS) = 713 ( VIN(MAX) X Lo X fsw X N¢

7.2.3.6.3 Fiti L 554F

FERLEREOLY |, WIAE Regr LAEATRTIS A4S | R CSE SR B A5 i Ll 508 PR B AL AR B . A I B Regr KT
100k @ fEI , f5oL ettt BOKH Repr 65 FB 51 ERFF AERAFEME G E—AN/ME ST, T
WA ENE . Crp (FELLBIH N C6 ) A4 B FIERIX AP o A FH AR AV ER A E ] Crp A AR 2 5 2RISR
(R

HI AT R A AT SEIR I | TN IR (YA B 15 HE 7 VL 1 P P8 R EL i) L D 4% 7 OSSRz ) (i
HF ), RAH .
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7.2.4 [/ 4E

BAER AU, SR &EEN - Vin=24V , Vour =5V, L=10uH , Coyt = 30pF , Ta =25°C.

100 100
— .
90 L 90 vl a1 E—
L LT I
/” / /—d /"_-/
80 // / 80 p-
/
T 01-A p T 70 / ~
s VIl s / /
[9) / Q / fl
c 60 7 c 60
o / k) / Y
S © /
£ 50 / £ 50 //
pry s/
/ Vd
30 —_ V| =12V 30 — Vn =12V
_— V|N =24V / _— V|N =24V
20 20
0.001 0.005 002 00501 02 05 1 23 0.001 0.005 002 00501 02 05 1 23
lout (A) lout (A)
B 7-2. 5Vour 3% & 7-3. 3.3Vour &
5.03 53
5.025 5.15
5
5.02 =1
4.85 >
5.015 S 4.7 /
~\\\‘~ //
< 501 \ S 455 P
5 5.005 [ i 5 M
S 5 ~_ N > 425
T ~LTT - 4.1
4.995 3.95 — lout =2mMA
4.99 38 —_ :om = (1).2//:
— lour=1.
4.985 — Vin=12v 3.65 — lour = 3A
— V|N =24V 35
4.98 44 46 48 5 52 54 56 58 6
0.001 0.005 002 00501 02 05 1 2 3 Vin (V)
lout (A)
. & 7-5. ER%
B 7-4. fnE AR
Vour_ac [20mV/div] Vout ac [50mV/div] i
L [1A/div] } L [1A/div] !
1 [2us/div] - [10us/div]
B 7-6. FrH RSO | lout = 3A B 7-7. #rH RS, loyt = 0.1A
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7.2.4 4%

(%)

BAER AU, SR &EEN - Vin=24V , Vour =5V, L=10uH , Coyt = 30uF , To =25°C.

Vout_ac [50mV/div]

IL [1A/div]

TGS

| r

E 7-8. ffﬁl'f\ EE:B_S:&& f IOUT =0A

[8ms/div]

Vour_ac [200mV/div]
>w

lour [1A/div] lk 4

[200us/div]

79, SRS, 1.5A B 3A SURHHEC

Vin[10V/div]

Vsw[10V/div]

Vour [5V/div] /
»

TR

Vi[10V/div]

Vew[10V/div]

Vour [6V/div]

lout [2A/div] 1 w

lout [2A/diV] |
» » !
[20ms/div] : [20ms/div]
Kl 7-10. 5 Viy B3l Bl 7-11. K38 Vi BI5RHT

Vour [5V/div] f 4

L
lour [2A/div]

L

[100ms/div]

B 7-12. BB , 0.2A &= 1.8A AEMER
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7.3 EJRMREIL

XS B NTE 4.5V & 28V F% N\ IR B R VS FE N IE AT . 2 N BRI RO 0 R s N R
PRI B L, AR T MBS B A A AN TR BN KRR B .. @Y , PR BEAN 22uF 1
FELfIR FEL 25 2%

744G)%

7.4.1 /G755

IR AT IAST , VIN 1 GND A7 48 58804 . MGV A BERE |, 56 W I X S 2 A R 0
Rk N LA A A A A S I EL AR RS T RE SR A IO, DU AT RES A 2R LT -

BN HLUA B R Y P R R PR AL 08 T AL

MWOVBRA LTS, SW AL ML W RERE H. %5 , AT 5 K BR P bl N S A
ANTTETT R B AE AT T .

R fp ) VOUT BRARIER R A it e BH 25

5 R BHERARH) GND 5] I ST /R SCERE

i P S I BRI 18 R IR TT RATER AL B, O Hoamr B e Bl

N BEFE RS, VFB 1 R IATZE N T E D o

fil % HH AL AR 25 R GND 51 2 (8] ) GND A2 T e, USR] BEI8/INMTZR B BT«

7.4.2 7ijgantl
VIN GND
Ciy O Reee Rrer
\ | O
v O
sW g [sw © en [ F—. o
4 o Control
[ Jono o BooT| }—— .
1 - BOOT
L
O O O
VOUT _| }_
GND
| COUT
O VIA (Connected to GND plane at bottom layer)
{3 VIA (Connected to SW)
& 7-13. BERAR AT R
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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 ©)
@ ©)
TPS543021DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 3021

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

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

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

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

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

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

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

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

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

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE
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¢ 0.05 |C
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. 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. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height
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SOLDERMASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X
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NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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