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TPS54202x #8fh i —2k AWM ER R N #iE MOSFET [ 30V. 2A [R5 R es . A T 32 5 26 Bk A 11 20k
SERE , ZAME LB T E AR W A IS ], BRI T R . i ek R P M R 4 T R S ik
AT AN TSR | IR T A R .

FFIRARZE 2 500kHz. TPS542025 A & 1) 5V fith , 1 TPS542021 HA Al fifi i .

VIN 25 4.5V I, @fFIFU6 DI (e BT DI LA O RE L T, AR 26 n A (SR ) o %48 F4E
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AR I A R 26 A AR D AR T SR . BOOT-PH 5| 54 (1 4130 o 258 9 5 i s i) MOSFET #2243t
MEHRE. UVLO M H 2 HAHE , YHBEEERE (EFE AN 2.1V ) LR, &0 MOSFET FERI<
W7o

12 A8 F 38 I ) FH o s Bl A 2 ok B KB B St 2 ek 2 f i H e R AR . 24 20 O B Y R R R T AR AR ERLE Y 108%
I, o be R e W0, JF SR AR R T A Ml MOSFET |, B 2% B EAK TARFR R R 104%.

Zas A 5ms B PR BN IR, AT R PR EE b PRI TR A LA -

6.2 ThEE T HEE
. B
EN VIN
1
L
Thermal
Hiccup ]
Ip Ih
OV comparator
Shutdown Hiccup
Logic Shutdown
EN Compatator
Boot Charge Current
Sense
>
Minimum Clamp Boot UVLO | L BOOT
Pulse Skip
L
FB J
ERROR l\>—|
*  AMPLIFIER I/
HS MOSFET
¢ Current
Comparator
Power Stage P :l sw
And
Dead time VIN
0.596V % 30 kW—— Control
Voltage — 2pF Logic
Reference Regulator
—_ 2F
Slope ,\
Compensation I/ Aj
Soft Start -
Current
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Shutdown
1
L
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6.3.1 [FEHFE PWM £

AR FH [ e 0 W PR AR S5 ] . T TPS542025 , @il FB 5l ZERE] Vout , it HLUE [ 2 4 5V.
Xt TPS542021 , iRZEHUKASEIL FB 51 A A1 0 i BECRE oy i e 5 P9 o P R HEREAT LR AL IR s T
MRS o R oR 22 TEOK At 55 DT S8 B LR EAT B AL 20T O FELVALIE 38 40% 22 TROK 4 PO ) FRL I FELPF IS
TR 2 RH, TRMITTRE 2IT R o R ZETBOK & a0 i s it PR K _E T BT BT T BT . %81
E 3 3R 22 TR 8 Y P B 1 25 K PSP SR SEBLPRAL | IR HIESEIL 7/ NEHAL | 7l BSCE IR A i B RE

6.3.2 BrIHER

ERFIRBIRAME T |, TPS54202x & 78 LAkt Al iz 47, I FHRTHRAEREeR . @ |, 2406 b /B3 s
T 750mA B, iZER RS AR AR . i AR AL T Bk A AR SR, 3R 2 O B R4 R g AL, A
T BEL AL = S s MOSFET oG, HLBRRIE(H IR A ZiTF & 750mA DLE | F38 Bk ob i i a0, 2R i b s
PRANF S E BB VA EEAD DRI I Nk e 00 2 X PR T 28 67 8 e Y 2 ot 2 P RN 47 S i L R 0t 2 PO AR AR T AR 4k o
6.3.3 REHAHF

LA SR B IR R 22O 2% . R 2SR 88 % FB HLE 5 #0408 30 FE R B A 35 0.596V FL IR FEviE — & )
BUNE AT L. R ZETOK R (1085 S TG Jy 240uAN o TR I TOAAE N B T30 22 50K 28 1 B A 2 1]

6.3.4 AL EERIBH B

s N TF R S0 b T AMERI . IERHERME S TE & 2 LT A B A DR . R AR R RS IR R
R 25 EL VG B N R e 2 .

6.3.5 FHH T HRIEHE

PRUER) EN SR S AL S TSI I RE . 24 EN 5] B AR E R, S8R TFAE TAE. s EN 5] H &
W EBEEELLT |, RS E LRI MRS (1Q) IRE.

EN 5| E&— NS R B, P aEas 22 EN SIILUR 28 4F . oS 75 2456 EN 518, vk —
AR AR T % T R R T B i H 32 1% 5 | L 2

A ATAE VIN 5 S R 8 (UVLO ) k. 24 VIN 5] I B2 A VIN UVLO BRI LA R, #%
325 . N EB VIN UVLO BI{E R 9 480 mV.

WS FFE VIN 5 B A &R UVLO RI{E , Wnr bl 6-1 R FRECE EN 5180, 43 UVLO ThRE
i, TI#BCK R W E N KT 500mV,

EN 5| EG BN R BT lp , iZ TR 51 ER VIR 1B B ONTE R IEFATAT AN o B H . R imie -+
i UVLO ThAEEM L EIRHT |, oY EN 51 ERERER , Ear B m et tne EH 7R 1 frfEt 2 &%
1145 R4 A1 R5 7E48 %€ UVLO BME FHIME .
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Device

VIN

R1

R2

& 6-1. W3 VIN KBS E

VENfalling
—— XV 4
. VENrising START — VSTOP (1)
4 VENfalling
Ip x[1— Voo + Ih
ENrising
Re = R4 XVENfalling (2)
VsTop = VENfalling + (Ih + Ip) X Ry
Hrr
l, = 0.7uA
Iy = 1.55pA

VENfaling = 1.19V
VENrising = 1.22V

6.3.6 L /H5)E Hii B3

PEE AT 5 LR IR MOSFET A3 19 i & %t 5 e o 2 B3 T R Sh301 1), e AN{ i MOSFET B2 4 #i 8
SRR T FB 5] S e S

6.3.7 B[R EHE

PR R 7 2R G B B A A S P P B R A E B AT IR, AT R I A A il 2% REWRREAME R I o SR R
It 0.596V.

6.3.8 T HH HIE

i Y PP AT T AT FB S BRSBTS HEAT B E . TR 1% BUEA Z 1 70 I B FH A5 -
Er P SRR (E DY 100k @ , FFARHE 5 REa 3 THE I k. v T IR BN AR | B BN AAE R
PEAE AT FERE . I SRAEROK , RR & SE A 5 2 BIME A5 AR, JF B FB fL N R ™ 2R I r iR Z AR B

R
Vour = Vyef X (R—g + 1) (3)

6.3.9 AESEE 3
TPS54202x 13 FH N &Rk B shThAt. W EEUE ShINHRE & R E N 5ms.
6.3.10 5% /% (BOOT )

TPS54202x H A7 —MEM BOOT ikt , Jf H#2E7E BOOT Ml SW 51 iz (3% #H:— 4> 0.1uF HIFg & A a5k
A MOSFET $RAMMR RN fi T o HEFEE A FEL A 220 XTR 8 XER [P ZE A4y, AT PR IIE£E I 2 AT L s
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TOHINEARENRE. AT SCEER , %3 51EY BOOT £ SW 5B £ KT 2.1V JLRE R L) 100% )
G AR

6.3.11 LR
A A B AN MOSFET F32 & 37 B IR PR 1 6 L IR I AT 4R 3
6.3.11.1 &l MOSFET it iR

s S I E A A, PAAEH A COMP HL % & A il s il MOSFET (¢ B Al MOSFET 119538 .
EEANFYE |, R BEMAEAS M A COMP L4/ BRI TR . MIEE T BT RN |, &
MFF 52 KW

6.3.11.2 {5l MOSFET 3t #fif7H

LM MOSFET JTJA I |, &3 IR i A B R e 4% . 7E 1B AR, IR0 MOSFET [m) f7 8tk L . 7ERE
I pf S AR, #R ORI MOSFET i HL A5 P9 38 ¥ B AR Moz AL BRABLHEAT B P IR A (B PRI Hh A
FHRIRE , @ MOSFET ATFE |, I HAGM MOSFET 48 N — A MR FFIFFIRAS . i R 88 B HLR
FE— NI R TR R BRAE , =i MOSFET = #XJT A -

WAL SRR AR A L R DL A B R T SRS AR ) (2O 512 ANHFRMIAGEE ), MIAsEAE 16384 A4MH I
AT IR 8] i 5% A O BB R 0o 8] WA s Bl T £ ™ B UG L BRAR AR 1F ZhAE

6.3.12 B4

HNEEK EMI, TPS54202x 51N T JRAUIE . #Fah7E F7ERAE Ry 1/512 HIJT RIFEN) £6% Z A,

fmax = fc x (1 + 6%)

Center Frequency fc

fmin = fc x (1 - 6%) ’—I_r

Modulation Frequency fm = fsw/512

Bl 6-2. RS

A
\

6.3.13 %411 /& {R# (OVP)

TPS54202x #4& 1 ik KBRS LRI (OVTP) HLEK |, a8 4F M i i Pt A B 2= e S R I E I, RERE TE KPR BE b
Wil 55 % R L . OVP HLER AL 4% — AN it IR b 28, DALLSE FB 5] A AT BB 18 . 7 FB 5l o & & T
108% x Vref i , =l MOSFET #i5& | 5< M. 75 FB 51 HEMET 104% x Vref i, =] MOSFET =381 /A H

6.3.14 #CHr

—RAEOLT , WIRES IR 160°C , NS SCIT HLBRIGAE SR AT L IT O, G H M AR FE S 160°C LU, AR
Wrskih I 28 TP AT Y E ORI EEIN [A] ( 32768 MA M ) 4R |, S ETE ) EHFA.
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6.4 S3FThEEAE

6.4.1 IEEE/T

LA LT UVLO BIMERS |, TPS54202x AI/EFLIE W TP T TAE. RS IEE RS T OA I, & HiEl
IEH B4 SR (CCM). 7E CCM | 234K DA 52 % TAE .

6.4.2 Eco-mode 517

TER SR N | X3 B 7L DA AUk P B RS IS AT . FETF R AR 25 OA BT 4R kit Bk K o 2 Fik o Bk K 3

], PR AR OA I, (R0 FET #5GH. JFR A0 (SW I ) BE BRI A ES: S { (DCM) 2174}
P, HERWIT SRR BB AT R, TRk 2 18] B et a) 46 hm
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7 AL

#HiE
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 MRER
TPS542021 #5458 M At | 7% 5V 22 30V RN BRIy BV 11 [ e it ik

7.2 AN A
7.2.1 TPS542021 5V Z 30V # A, 5V %ii 35 #28

VIN =5V - 30V

™1 ut TP3  VOUT =5V
1 (i) PS5 ? TP10 - P7@
o ; IN y VIN 3 g & W .LT,W VOUT oUT] Lo
I i P(P R6 6
TP2 C1 ==C2 ==C3 ==C4 EN 5. , 6 _BST R3 2
(P TP6 1 10uF | 10uF | 10uF [100nF EN VBST [—— O TP11 $499
GND 0 100nF Bode
4 VFB 4

= JP1

/] R —_ —_ —_ —
VFB 4 =—=C8 ==C9 ==C10==cC11
| _GNp Tow 11 sov | sov | sov | 1oo4F
GND 750 1ur | 10uF | 10uF

TPS542021DDCR
RS
133k

GND

GND

[ ) L] [ )
D1 TP13  TP12  TP8
51V GND GND  GND TP4

Zener

& 7-1. 5V. 2A SE#iF

7.2.2 @i ELK
AB R BIEH T RF S

R 71 ®IHSH
¥ &
LW EVE e | 5V % 30V
LTfARENS 5V
it L 2A
BEASI L |, 2A FEBIK AVouyt = 5%
vt L R S0 10mVpp
JF KA ZE 500kHz
Copyright © 2025 Texas Instruments Incorporated FER PR 13

Product Folder Links: TPS542021 TPS542025
English Data Sheet: SLVSI78

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps542021?qgpn=tps542021
https://www.ti.com.cn/product/cn/tps542025?qgpn=tps542025
https://www.ti.com.cn/cn/lit/pdf/ZHCSXS4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXS4A&partnum=TPS542021
https://www.ti.com.cn/product/cn/tps542021?qgpn=tps542021
https://www.ti.com.cn/product/cn/tps542025?qgpn=tps542025
https://www.ti.com/lit/pdf/SLVSI78

NOILVINYO4ANI 3ONVAQV

13 TEXAS

TPS542021, TPS542025 INSTRUMENTS
ZHCSXS4A - JANUARY 2025 - REVISED APRIL 2025 www.ti.com.cn
7.2.3 iFH R I

7.2.3.1 SN ARSER]

TR E - ML AL | P HREMAFE D RFERAES. TIEWEAEIT 10uF fPe b A a1E
NEMEAEA. WIEFM VIN 2] GND FI#I5h 0.1uF RS (C4) , HITIRAEM s e R . BUE Fo 4% i s
UK T I K I L o

WA LA R AT FERA LB (AViN)-

_ loyr(MAX) % 0.25

AVIN = —¢o ek Few T lour(max) X ESRuax 4)

Hrr:

M CBULK y‘jj(%?’% EE%?’{E

o fow NITRIAZ

* lout(vax) R ER A F

* ESRyax AKE & L #  5 oR HR K R BE

UEAh , ik B ek RMS (2005 R ) S0 it RO T , RIS loingrus)-

i
Icin(RMS) = w (5)

SE B A N HL S 203 AR AR KRR FE b 52 31 5 4 J= AR Y5 HE BELPOAH S0 O 2 2B RO 5 . iR Bon T Z LI
SEPRE N RSO, ZAE R TR . BN A SR K HEE N VIN (MAX) + AVIN/2. FTidk s 5 i 25 28 1 AE
HE A 50V, SOK B AE AT 2A. XHAMERME T S M. AT LN &8 A5 B R A IR A ok
A

7232 HERFBILE
BOOT Al SW 512 I ATEH: > 0.1uF IRe iz | PR R IE R BT, TI AU I A .
7.2.3.3 Hth L R B A

TPS542021 584 H7i 1 i I FT A A1 B3 et o BELA3 T RIS 47 17 . 4 22 RI2 1 R4 I RS LA, (LA R 24
S B L 1 4 LA 28 2 TR R

Ry X Vref

Rs = 77—
5 VOUT_Vref

(6)

R
Vour = Vref X (R_g + 1) (7)

HFE R4 MMEZI 100k Q o 408 AR AR AL FHLAR I, WS Al K Blosi s RS 2 5 300 th i I SE ST VUG . ARt
it , R4=100kQ H R5=13.3kQ , AfLAfS 34 th s 0 5V, $R4E[) 49.9Q FiFHAS R3 HIE W T4 M 8 % DLk
TR VM 75 A B

7.2.3.4 REBEERER

i R1 F R2 [A4N2 15 25 WA 25 1 5 R R 2 (UVLO) 35 A1, TPS542021 #3441 VIN Al EN 5| il 2 [a]i&E#4
R1. EN il GND 5|2 [aZE##E R2. UVLO HWHARME , —ANEH THi N # Ik /NS e B—1NE
FH T N B RS /N e e TR] . (s 7 AR 1 AR 2 SR R AT R2 (1 b FLFH 24 A0 T L BH 2% 18 .

7.2.3.5 ¥y I A T
DAZIUA BT HE E D BRI B AN o, i FEEES (Lo) AT Coo
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7.2.3.5.1 BR#EEH
R4 DR A S0k S Fs i i /ME (Lvin)

Vour % (VIN(MAX) - VOUT) ®)

L =
MIN = Vin(max) X Kinp < Tout X fsw

Hrr:
Kinp &R 3L, Foom BRSSO iR E 5 KM iR 2 Ee

—RmE , Wit ARATLEATHRE Kino BME , (B RGEAE LR AE . X T A ESR %t A48 ( Blanbg 2 ) i
&l‘f , ﬂuﬁﬁﬂl KIND =0.3 —‘1;312%5/‘]@0

X T R, Kinp = 0.3 tHEH BSR/NRBE Y 13.7 uH. 7RI, O Ly &3 T 15w H %R
IERGHIER

X IE BRI 5, AT AUE RMS BB . ARYE LT AR RMS HUEES I (ILrvs))-

2
_ 2,1 Vour X (VIN(MAX) - Vour)
IL(MAX) - \/IOUT(MAX) + 12 X ( VIN(MAX) X Lo X fegy X 0.8 (9)

RS AR 2 3 S SR A B (i) -

Vour % (VIN(MAX) - VOUT) (10)

Iipky = lout(max) + VIN(MAX) X Lo X fsw X 16

WU R FAM TSR, mteT DA BB /N R R LR EE , BRI T N A A B RIS IR RN . B
KAR F A B BRI A I IR, o= AR RAR 1 H s S0 o 30 /IN 1) HL B 2 186 K2 Yt FE VAL R B H FE R 40
7.2.3.5.2 It B E AT

W tH AR IV ARER |, EEBE AR Ry A A g A R SRR R L PR S0 DL R R i N A7
BRI F R T T B OR =I5 A B T R AR TR Rk R L LA

55— TR 1 R A T A BN S 25 AR A SO R R o AR AR AN RE D T B B HLINS R A 0 BB
LR, RIS A AAAE T R ORI 1], W& R AR MBS ERXFEOLT |, AW RIS | M A s
WOZFAE A5 € OIS 1) P9 OR3P AR 2 PR DA Lo G SR B0 47 3 PR SR PR LI T 25 4R T (490 e 2 3R
WS EFHORE ), RS2 TR I TCIR SR AL 06 00 dar Y IR . AR B30 5 75 BEAE AN DT P A 1 1) A i
JE S P9 L G A R A i IR AR A R T Y o A B HEAT W R e R A I MR DA R T R AN
SRV o P A A A L 6 AL AT G ) S BRSBTS B K, TSR 2
AN B Y R R 22, (RIS A S SR VR R R ATV A AR 2 s ST 5 0 s i L
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_ 2x Algyr
o= Fswxavoyr (1)

b

* Aloyt A%t IR AL
o fow NIRRT MER

XTATRBI, S S B4R E Y 1.5A SEF BRI i th FUS Vour Z2H6HT 5% . X T ARG, Aloyr = 1.5A T
AVouyr = 0.05 x 5 =0.25V, AR #GH /AN 24 wFo ZEARK S LA 4 ESR NGt HL S22 1k
K Eyul. S TREBRSES , £ ESR &%/ | fEiFH R+ T LA AN

JiFEE 12 TS RA T A R SO VE BT T BN AR . TEARB R, oK H H H R S0 30mV., 7R
KT, MRIE TR 12 B3H{E N 4.56 uF.

1 1
= X 12
8X fsw = VouTripple (12)

Iripple

Co

Horr s

o fow FIFFHE
* V(ouTripple) R RV R B R B H PR R S0
I(ripp|e) j"j EE@%%&?EZ Eﬁjﬁ

R FER 13 A K ESR #i i 2 , FHAH R A f s R SO kg . FE 13 &I ESR L 4U/h T
54.8mQ . fEAFIH | P& AL ESR /N T 54.8m Q.

VouTripple (13)

R <
ESR Iripple

i Hh LA AR IS SR foo 25 RS BIPAHEARRE EA A B3 AL S BRI |, EIERE /N T 40kHzZ HURZ B | A
FRERTB AR T LURAE Ty FE 50 14 T A SR AT B A & C6 I YA R (R Cout M9 ESR RN ) ©

_ 395
fo = Vourx cour (14)

K2 Al 55 K B M B 1T 72 26 1 B D e 25 B AU AN N 25 Y [, e AT ]2 (i H Fe S ) e /MBS . 7R o 1)
o R T A 22uF 25V, XTR B S (PG AR . A B — O SU i i 2 BR ) 78 JL AL B L R N AN & S B0
O RAITE I N o AR E — AN SR RSO I A . S AR R e e T s RSUE AL RMS A
R 2 15 v LiHE S A S L SC RE R RMS g0k Bt . ST TFIbN A, S 15 AR B A5 H FE
£ 79mMA.

Vour x (ViN(max) _VOUT)) (15)

_ 1
IcouT(RMS) = Nivie ( VIN(MAX) X Lo X fsw X N¢
7.2.3.5.3 FiRE A&

FERLEREDLN |, FIAE Regr LA ATBUR A | ROSCE D03l A5 Wi N B A AR AR . A Regr KT
100k @ fEI , fEoLeH At B8R Regr 65 FB 51 L& ARBFEMLE G AN IME S, AT
IERFSENE. Crp AR TIERIZMEEN . (I BARHIE R E ] Crr RIAS B 2 PRIHEM IS .

FEAE IR P A AR AT SIS, /1 T 15 B L 1L 1A i 62 EL ) LD 6 P O & i o7 AR AR H A
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#® 7-2. ZWAUHE

Vour (V) L (uH) Cour (HF) R2 (kQ) R3 (k@) C6 (pF)
1.8 5.6 66 100 49.9 47
2.5 8.2 44 100 31.6 33
3.3 10 44 100 22.1 56

5 15 44 100 13.3 75
12 22 44 100 5.23 100
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7.2.4 4%
PLR Bl 2 AE Vi = 24V Vour = 5V, Ta = 25°C 444 IR HK , BrAES A Ui .

1 1
0.95 0.8
L— :::::;_—:;/
0.9 % | — 0.6
/,—’ Lot
085}~ T S 04
3 4 =
£ 08 -y § 02—
S 075 / /| S 0 ~ ]
g UV / =
£ 07 € 02
5 7y o
0.65 5 -04
06 — Vin=12V -06
0.55 — Vin=19V 08
— Vin=24V
0.5 -1
0.001 0.005 0.02 0.05 0.1 020305 1 2 5 75 10 125 15 175 20 225 25 275 30
lout_Set (A) Vin_Set (V)
&l 7-2. TPS542021EVM %% Kl 7-3. TPS542021EVM LM% | Ioyr = 2A
1 Tek Prevu
0.8
0.6 VOUT = 20mV/div (AC coupled)
< 04
= ../\\ e e N e e P
g / \
> 0 !
53 \:: }
X .02 SA §=Y ;
he) 7 2
B o4 N N A A e e e A,
- : IL = 1A/div :
-0.6 — Vin=12V
-0.8 — Vin=19V o
— Vin=24V
-1 I
0.001 0.005 0.02 0.05 0.1 0.20.305 1 2 i 2us/div
lout (A) v T | s B [ €7 2
B 7-4. TPS542021EVM SR : ;
& 7-5. TPS542021EVM % R L | lout = 2A
Tek Prevu Tek Prevu
VOUT = 50mV/div (AC coupled) VOUT = 50mV/div (AC coupled)
u,'v"au-T\/\/‘\/"\\f/\\/"\/\\/\\ WW\J\RNN\N\
IL = 1A/div IL = 1A/div
A A AN N NN RN NI NN NN VUL RN T
10u§/div 100us/div
T [ T 8 e B e e R 109 i
@ Peak—Peak 50.0mV  50.0m  50.0m  50.0m  0.00 @ Peak-Peak 60.0mV  60.0m  60.0m  60.0m  0.00
| 7-6. TPS542021EVM #yH HUESG |, lour = 0.1A K 7-7. TPS542021EVM i HUESEH |, lout = 0.01A
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7.2.4 U4 (%)
LB TE Vin = 24V, Vout = 5V Ta = 25°C %4 R 0, BRAES A U

Tek Prevu

VOUT = 50mV/div (AC coupled)

T
4

20ms/div
@ 1.00A &) [zo.oms
lue  Mean  Min Max Std Dev

@ Peak—Peak ‘é?o V. 62.0 62.0 62.01 0.00 ] me
B 7-8. TPS542021EVM #HH LRSS |, lout = 0A

@ s0.0mvie

Tek Prevu

VOUT = 200mV/div:(AC coupled)

({vouT

I0UT = 1A/div

—

2000s/div

—

BilouT

L
@ 200mV & @ 1.00A &) [200;45

(@ renrem T, e uoer | ) = 7
& 7-9. TPS542021EVM F iR AR , 0A 2 2A FEMEK

@ 100V & @ 200A ‘-)[zo.oms

7
& 7-12. TPS542021EVM X T Vi )83

Tek Prevu Tek Prevu
VOUT = 200mV/div (AC coupled) VOUT = 200mV/div (AC coupled)
(jvout \ [ w \ [ o
IOUT = 1A/div IOUT = 1A/div
!\I_ ; *
Bliout Biout
200us/div 200us/div
200mV A% @ 1.00A &) [200us 2.50G5/s @ 7 1.00A @ 200mV V& @ 1.00A &) (200us 2.50GS5/s
Value Mean Min Max std Dev ] ] Value Mean Min Max std Dev ]
@ Peak-Peak 384mv 384m 384m 384m 0.00 @ Peak-Peak 192mv 192m 192m 192m 0.00
& 7-10. TPS542021EVM HERAMSL , 0.2A Z 1.8A SRHEX & 7-11. TPS542021EVM #BRFAMIBL , 1A Z 2A HEHTER
Tek Prevu Tek Stop
VIN = 10V/div VIN = 10V/div
c B !
VOUT = 5V/div 4 } VOUT = 5V/div 4
[1jvou [1yvout i
SW = 10V/div SW = 10V/div
i
IL = 2A/div i IL = 2A/div
@i = r—— 1 L !
20ms/div 20mis/div
(@ s.00v @ (@ 5.00v & @

][momsls ][ @ . 250V
20M points

& 7-13. TPS542021EVM AHXFT- Vi [I3<kT

@ 100V &5 @ 2.00A 'w][ZOAOmS
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10.1 B EERE R
REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]
RIS T
of o ol s W
Reel | L l
Diameter
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO 0O OO0 Sprocket Holes
| |
I I
Q11 Q2 Q11 Q2
| | | RS AR I ﬁ
| |
Q3 | Q4 Q3 1 Q4 User Direction of Feed
| w 4 | v
I I
=
Pocket Quadrants
sk ESpo B a1 sPQ B ﬁ;?sw A0 BO KO P1 w Pin1
| EfZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) IR
PTPS542021DDCR S?;ﬁs' DDC 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
PTPS542025DDCR S%I;is' DDC 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
PTPS542021DRLR | SOT-5X3 DRL 6 4000 180.0 8.4 2.0 1.8 0.75 4.0 8.0 Q3
PTPS542025DRLR SOT-5X3 DRL 6 4000 180.0 8.4 20 1.8 0.75 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

B Eap S Sl 8| SPQ | KE(mm) | ZEE (mm) i (mm)
PTPS542021DDCR SOT-23-THIN DDC 6 3000 210.0 185.0 35.0
PTPS542025DDCR SOT-23-THIN DDC 6 3000 210.0 185.0 35.0
PTPS542021DRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
PTPS542025DRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
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PACKAGE OUTLINE

DDCO0006A SOT-23 - 1.1 max height
SMALL OUTLINE TRANSISTOR
- 11
0.7
PIN 1—] *1
INDEX AREA

0°-8" TYP L
0.20
012 TP

GAGE PLANE

TYP

oo
wo

4x 0"-15"]\
L 0.1
0o TYP

I=

o

4214841/E 08/2024

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. Reference JEDEC MO-193.
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EXAMPLE BOARD LAYOUT

DDCO0006A SOT-23 - 1.1 max height
SMALL OUTLINE TRANSISTOR
SYMM
— 6X(1.1) ~—~ ¢
i |
e
6X (0.6) —+——1 - — ‘ | 6
—— 1 L
SR B ‘ S B
SYMM
e
4X (0.95) !
T ‘ T
S | s
S ‘  A—
(R0.05) TYP / ‘ ‘
= (2.7) =]
LAND PATTERN EXAMPLE
EXPLOSED METAL SHOWN
SCALE:15X
METAL UNDER SOLDER MASK
SOLDER MASK:
OPENING METAL SOLDER MASK\ /OPENING
EXPOSED METALKQ 77777 )
EXPOSED METAL e ;
»J L—o_m MAX *H% 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDERMASK DETAILS
4214841/E  08/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDCO0006A

EXAMPLE STENCIL DESIGN
SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR

SYMM
j 6X (1.1) ’f Q‘
1
j;4’7 ‘ e
6X (0.6) —t —— - —1 ‘ | 6
N | 1
| |
SYMM
e EE
4X(0.95) |
| | |
-—t—-— 4
3 |
S S
(R0.05) TYP / ‘ o ‘7) ‘

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X

4214841/E  08/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DRLO006A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

1.7
15
PIN 1 A
ID AREA [A]
A 6 /a
17 D
15
NOTE 3
N 4 2X o°-1o"17\\9
. . 0.05 L
. . 0.00 1YP—

0.6 MAX

010 |C|A|B
1 & 0.050 |C

4223266/F 11/2024

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
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EXAMPLE BOARD LAYOUT

DRLO006A

SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

LAND PATTERN EXAMPLE
SCALE:30X

0.05 MAX
AROUND

’

SOLDER MASK—/

OPENING

METAL
SOLDER MASK

NON SOLDER MASK

DEFINED
(PREFERRED)

SOLDERMASK DETAILS

\ \
T =
St Cb
(R0.05) TYP ‘
[t (1.48) >~

0.05 MIN
AROUND ||

METAL UNDERJ \—SOLDER MASK

SOLDER MASK
DEFINED

OPENING

4223266/F 11/2024

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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DRLO006A

EXAMPLE STENCIL DESIGN
SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

(1.48) ﬂ‘

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4223266/F 11/2024

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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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 ©)
@ ©)

PTPS542021DDCR Active  Preproduction SOT-23- 3000 | LARGE T&R - Call TI Call Tl -40 to 150
THIN (DDC) | 6

PTPS542021DDCR.A Active  Preproduction SOT-23- 3000 | LARGE T&R - Call Tl Call Tl -40 to 150
THIN (DDC) | 6

PTPS542021DRLR Active  Preproduction  SOT-5X3 (DRL) | 6 4000 | LARGE T&R - Call Tl Call Tl -40 to 150

PTPS542025DDCR Active  Preproduction SOT-23- 3000 | LARGE T&R - Call TI Call Tl -40 to 150
THIN (DDC) | 6

PTPS542025DDCR.A Active  Preproduction SOT-23- 3000 | LARGE T&R - Call TI Call Tl -40 to 150
THIN (DDC) | 6

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