i3 TEXAS
INSTRUMENTS

TPS54538
ZHCSQW6 - NOVEMBER 2024

TPS54538 H.A5 F P Al A=K 3.8V & 28V. 5A [Al5 [ R # s

1 Rtk

o FREIE TR
- ?fm)\EEEnzljj 3.8V # 28V
0.6V % 22V % Hi H & E
- T 24 Y B =S BA
- 0.6V £1% FHEf % ( - 40°C %= 150°C)
- 70ns Fl 114ns 556 T % S0 R0 ST (7]
- 8us H NI FdE Y [A]
- 98% KA
- 4/ 47TmQ 1 21mQ MOSFET
- 28uA MBS HI ( SL8YA )
. %?ﬁﬂ%ﬂmﬁrd\lﬁ
VA AR, A M
- 200kHz % 2.2MHz 7] k4%
- AT SANER B ED ( SCREAES )
2.2MHz
- AR IR T &R PEM/FCCM
- T T8 TV AR S Sl TR AT YR LE RS FR R AR T
Hlﬁ
- EI AT RN 2 AR AL 1 5 BHIHES S R I
EMI PERE
- AT EALO MOSFET 1 W i 7t B i
- JEM# OTP. OCP. OVP. UVP #il UVLO f#
P
- BEREFHEL , XFH)ZE PCB i)
- -40°C % 150°C ) LAF45 IR TG
- 1.5mm x 2.0mm QFN 3%
+ fiiBh TPS54538 H-{4i 1 WEBENCH® Power
Designer g & il 5 i1 7 &

2 N A

EI7ORAE. S, TR &
ZINREFTENHL. b A4

FHE T2 5 BRANE

HLM L. ToLkFEmt it

BA5 5V, 12V, 19V F1 24V H N\ [F1455045 2 HL I £
4

: 200kHz &

3 Ui

TPS54538 J& —# =A% . mHEfmA . S TR MFE
W ER A, BA st RistE. TPS54538 H A
3.8V & 28V W% LEfMANEBEE , #itH T H
5V. 12V. 19V Al 24V @& EHAE R RS, %8s
- Fr ik BAIAAIBA RF S H IR AT 98% IR K
s

TPS54538 X H [l sE i R I H B im s X |, HEA N
EAMEINAE | A S EL R B A e B DA R H 8 P £ 1 1
R . Z2 A SR A 1 PR ER S M
ThRE , DRI AE 95 far HY He s 905 FBLRN S 4314915 Bl Y TG 75 4h

MM . R E A A A BT LE R )ZE PCB FRb
ANER SO
HEELE
RS a0 e R~
TPS54538 RQF ( VgQ)F NHRS L omm x 1.5mm
1) AXREZER , HSHA 10,

(2) BT (K x5 ) NAAMME , IS (& ) .

RM de
VWDT VIN MODE ‘\/\/\/\l
CIN = L
} GND Sw {> Vour
p— RFBT l
Ven[>—— EN FB Cour
R Rees
T{ }—— SS/PG RT/SYNC‘\/\/T\/‘]
fEj A hi R 2
100
95 ]
HA—
9
_ | T
K 8
> A
2 80
3 /|
5 75 /
o / — Vout=33V
—— Vout=5V
65 Vout=12V
60

0.001 0.010.02 00501 02 05 1 2 3455
lout (A)

TPS54538 3% ( Viy = 24V , fsy = 500kHz )

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLUSF22

22 3k

2 #I


https://webench.ti.com/power-designer/switching-regulator
https://webench.ti.com/power-designer/switching-regulator
https://www.ti.com/applications/industrial/medical-healthcare/overview.html
https://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/applications/industrial/test-measurement/overview.html
https://www.ti.com/applications/personal-electronics/connected-peripherals-printers/overview.html
https://www.ti.com/applications/enterprise-systems/enterprise-projectors/overview.html
https://www.ti.com/applications/personal-electronics/portable-electronics/overview.html
https://www.ti.com/applications/personal-electronics/connected-peripherals-printers/overview.html
https://www.ti.com/applications/communications-equipment/wired-networking/overview.html
https://www.ti.com/applications/communications-equipment/wireless-infrastructure/overview.html
https://www.ti.com/applications/industrial/overview.html
https://www.ti.com/applications/industrial/overview.html
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS
TPS54538 INSTRUMENTS
ZHCSQW6 - NOVEMBER 2024

www.ti.com.cn

TPS54538 3 #rifiit RT/SYNC 5] % B 200kHz & 2.2MHz 1% Ja a4 | Wi m 7%t RighE. &5

ANF ) MODE 5l IBCE |, iZasfF rl e kb i< i) (PFM). B2 AR A1 s il i 2: S8 i %) (FCCM) , Bl
FEATEOR S (SS) N F/HEIEIER (PG) R ds.

TPS54538 S2{ L TURY TN , WA, MAJIEBUE. 75 MR R AITELRLES (15" TPS54538 K 9
51189 1.5mm x 2.0mm QFN 4% , 5| BHIESURT A T #12 PCB i3 , BUE4RIEAY - 40°C % 150°C.

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: TPS54538

English Data Sheet: SLUSF22


https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS
INSTRUMENTS TPS54538
www.ti.com.cn ZHCSQW6 - NOVEMBER 2024

A2

TR ottt 1 T RIS oo 24
2 B s 1 AR A S = SRR 24
R0 EO T 1 7.2 BT RTFH oot 24
BN T 1 - TR 4 7.3 VT SZER oo 32
B B ettt ettt nenn 5 74 FLEAAIEIE I e 32
5 LI B R BT E A oo 5 T A T e 33
B2 ESD ZEZ oottt R X7 551570 2 < TR 36
LRI = 1Y S Ty < SO 5 B B I A e 36
LR - =3 = OO 6 8.2 R ST et 36
5.5 B M e 6 8.3 FEU SR TE TN .o 36
LR 8 R = o - ST 36
(o2 A < [T 12 B T ettt ettt ettt 36
BT HEIR e 12 8.6 B I s 36
B.2 THAETTHEB] .o 13 8.7 ARIEZR oottt 37
B3 BEPE LI .o 14 O B T IR oo 37
6.4 BEEETHBERETR vt 22 10 MR BERTTMEE .o 37

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS54538

HERXFIRIF 3

English Data Sheet: SLUSF22


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS

TPS54538 INSTRUMENTS
ZHCSQW6 - NOVEMBER 2024 www.ti.com.cn
4 5| HAC EAThRE
SS/IPG SW
RT/SYNC [ 1} 18 {7 "|moDE
EN[ 2 1 | P e VN
FBI.3 1 | i 5 |VIN
GND
& 4-1. 9 5/ RQF VQFN-HR , 1.5mm x 2mm $3 ( TAYA )
% 4-1. 5| HIThRE
EH
%70 8
B s e 2
RT/SYNC ] A SRR PR A B E 25 . Fe b e DL 1 5 SR R D6 . T AT BATE % 31 AL 7 P AR b b
FRBHF X80, RIS 8 | SR 6.3.5.
EN 5 A AR B RSN . 5 EN IREH 5 T B k% 5] IR 2 T S PR . A EL ) 2 7T
TSR AT Vi UVLO Tifie.
B 3 A AR . ¥ FB EERE B A GND 2 A1 45 e PR 4 PR S 0t 3k b | LT i B L
H T o
GND 4 G e . EBE MO FET MVERG LA B b 58 s B o e 51 B . TP B R Ge b i LA Ciy
1 Cout M. RESEME] Cy MIEEES.
VIN 5.6 P PO LDO il FET I FJEHIN G SN 55 6 F 25 35 DA 0 B 30 2 B 0L 51 A GND.
i 7 B AT R B A R IE R R B TR SR IR TR,
Sw 8 P FA R A TE S . TE PSR E N FET SO ARAMEON FET MR . 83 Th o d g g .
%5 IR LM RS Shh A B s VR IE 5 ThAE |, BRIk T 9504 MODE 3| & . Wistikd® T
SSIPG 9 A HORBNTHAE | TS I B3] GND (/b5 o 25 58 1 S P S5k o e P () LTI o SR i A%
THEEHDAE , SR FRAFEEFRRE , WS H A ERE PG R, RS T
PO EN SCWTBEOE S | %65 30 A

(1) A=H4,P=Hi,6 G=1i

4 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS54538
English Data Sheet: SLUSF22


https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS

INSTRUMENTS TPS54538
www.ti.com.cn ZHCSQW6 - NOVEMBER 2024
5 Bk
5.1 X KB E
FEHERF I -40°C 3 +150°C TAESE IR G A ( BRaES 4 uis ) ()
B/ME BNE LY A
ViN 0.3 30
LT EN 03
FB -0.3
SW , Hii -0.3 30 v
SW , B4 <10ns -5 34
S SS/PG -0.3 6
MODE -0.3 6
RT/SYNC -0.3 6
Ty TARLEIR®@ -40 150 o
Tstg e A7 P -65 150

(1) BB AR ABIE H TBAT T RE SN B AFAE K AR o X AR A BIE fE IR SR I LS S P T A 2 iR 7741 LA A A

FAFTRENS IEWIEAT . WURE I WS 774 F A X R AHVE [ VERNEN |, ST RA S E R IEWET , X

Pk DhRERIEREIF AR A0 2315 iy o

(2) REWUTERT 150°C WEHR T LIE , (Hagifas i i H 7.

I RERE M A 1 ) AT 5

5.2 ESD &%
15 B pr
MBI (HBM) |, 744 ANSI/ESDA/JEDEC JS-001 47 3000
v — e, i s o = y
= e FOHA LI (COM), 754 ANSUESDANEDEC JS-002 1| .o o
#E , BTA 5@ -
(1)  JEDEC 3c#% JEP155 51 : 500V HBM I AW fEhRviE ESD $3 I Tife F e &7 .
(2) JEDEC Xt#4 JEP157 451 : 250V CDM I} fefig fEbrvtE ESD & HIMAE F %44/,
5.3 BB IT &M
TEHELER) -40°C B +150°C TAESS IR A ( BRIER s ) )
B/ME FRARAE BAfE LY A
ViN 3.8 28
EN 0.1 55
HNHE  |FB -0.1 55
SS/IPG 0.1 55 v
MODE 0.1 55
N Vout 0.8 22
MBI o 0.1 28
i |lout TPS54538 0 5
A
TR TAESEH , Ty -40 150

(1) NS H# A FRFBAIET TAER %M, B RIUERE P RE R ) .

BRI E LTRSS AT

Copyright © 2024 Texas Instruments Incorporated

HL LRI

Product Folder Links: TPS54538
English Data Sheet: SLUSF22



https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS

TPS54538 INSTRUMENTS
ZHCSQW6 - NOVEMBER 2024 www.ti.com.cn
5.4 MRS R
TPS54538
#dehn) QFN-HR , 9 2| - XA
JEDEC®@) EVM®)
RoJa ST IRIE A 89.9 ANTE °‘CIW
R 0 4C(top) LR AN (TR ) A 79.6 i °CIW
Rous 45 2 HL R AR A BH 23.1 ANiE °C/W
Wyr 44 5 TR AR AT S50 25 At °CIW
¥ s 4 2 BRI 2 0 23 3 °CIW
R ya_EvM 77 EVM R 945 ZEER B A3 46.5 °CIW

M
@)

BRINHBIRIRNEZEE

JS2FH R A R RE -

)

SEBRH Ro ga 7E TIEVM _EE4T T3

5.5 AR
BRARE S AN | 75 IS 3 4 1 B SR A P T A SRS A 0 . SRR TR N R % B I B i B, A
SRS I BN R IR T . SR T T, = 25°C , Viy = 12V BRIE BB B |, 75 I 5t ME RN 5tk fE B8
T T,=-40°C & +150°C , V)\ = 3.8V % 28V.

HS I F-FHERIC 2 EEHITER N FHE
BER A R o ya AU T 5 HABE R LER , AREA T80 A0, XSS R AE bRk JEDEC AR AR, e IR AL SR

2% WA | BME mEf BOME| a4

YRR (VIN 518 )

Vin LAER AR 38 28 %
EENT 5V, Ve = 0.65V , Viy = 12V, 08 2

la ARSI s i EN =5V, Vgg=0.65V , V|y=12V, 20 47 WA
FCCM

IsHDN KT LR R Ven =0V, Viy =12V 3 55 pA
I EE 3.4 3.6 3.8 \%

VIN_uvLo NS E AR TR RME 3.2 3.4 3.6 \Y
B ¥ 200 mV

fEfE (EN 518 )

VEN_RISE J5 H BB ETHERERIE 1.15 1.22 Y

VEN_FALL AR IR T BRAE P AR 0.9 1 \Y

Iy EN L Ven = 1.0V 0.7 uA

I EN 7R s 1.76 pA

B EEAE (FB 3| )
T,=25°C 596 600 604 mV

Veg FB H & T,=0°C % 85°C 595 600 605 mV
T,=-40°C & 150°C 594 600 606 mV

IFs NI HL A ViN=12V , Vg = 0.8V, T;=25°C 0.1 LA

SR % MOSFET

Rbson_Hs wii MOSFET S e T,;=25C 47 mQ

Roson_Ls KA MOSFET S Hi fH T;=25°C 21 mQ

VR PR 1A

lhs_LimiT 2501 MOSFET HaL7i V)N = 12V, TPS54538 7 8.1 9.4 A

ILs_LmiT A MOSFET Hiit FR1H VN =12V, TPS54538 5 6 7 A

6 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS54538

English Data Sheet: SLUSF22


https://www.ti.com/lit/pdf/spra953
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS54538
ZHCSQW6 - NOVEMBER 2024

5.5 AR (42)
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5.6 SRR
T,= -40°C % 150°C , Vijy = 12V ( RAERG VN ) .
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5.6 JLAIRHE (52)

Ty= -40°C % 150°C , Viy = 12V ( Bk A M ) -
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5.6 JLAIRHE (52)

Ty= -40°C % 150°C , Viy = 12V ( Bk A M ) -
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5.6 JLAIRHE (52)

Ty= -40°C % 150°C , Viy = 12V ( Bk A M ) -
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Copyright © 2024 Texas Instruments Incorporated TR 7 11

Product Folder Links: TPS54538
English Data Sheet: SLUSF22


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS

TPS54538 INSTRUMENTS
ZHCSQW6 - NOVEMBER 2024 www.ti.com.cn
6 40 B

6.1 MR

TPS54538 & — R Ml LA 5 THEHMED R EERLS , BA st RiGtE. TPS54538 Hf5 3.8V
22 28V (% TAEM N FEETEE |, Wit T 5V, 12V, 19V 1 24V S8 st d i 255 . %8sk ik 5A
RS AT 98% i Kk A .

TPS54538 K U fE P A b |, JFAA W ABAMEZhRE | AT SCBLBRIE B A i N DA HY 68 O R B AT 7 3R T . 1%
B ELAT P IS LIRS T RE DR G T F R AN OGS e Y Bl A T R EAT A AMEE . SRR R A A
FIAHOG LR G B TS0 2 PCB 3t — B i e A4

SEAEANE MODE 31 IECE | 1% vl e Bk b i R A (PFM) B 00 44 S 15 i 42 fi i A 41 (FCCM) BAK
ARG S (R YR IE R AR s ds . 78 PFM BT TAERS | iZ8s M aT R 0 38k 1 P sl s % . FCCM i
H )T TPS54538 7 T A5 i #k &4th T8 E A M At . (B 1% By EA SS ThRent |, Al — /NI
el B4 TR 28 2 3] SSIPG 5l Bk S B S st 0] % B sl B R BRI . 1k $% PG IhRE)E |, iZgsfhliEt SS/PG
5| BEFE 7~ HLJR IE IR AS .

EN 5| B —AN A EF by iR, o BT 38 w5 AN A 50 e BE 28 18 4N B R R B BUE (UVLO). 64, EN 5] AT B
=2, UESEE R AR B R B iE AT .

F 42 a] LIS AL B RT/SYNC 5| JHI7E 200kHz & 2.2MHz 2 [ 47 & 5 , MM ] CAFE I 540 B I 28 ot it
M R G RCER BT R SF o A DhRE A B T 28 4F PR EMI B

TPS54538 HA5 Sl A iE K IhhE |, I K FIER RN 8us ((MLME ) . F(CEZEEREMIR |, &0 MOSFET &%
A SE 8us , AR5 =l MOSFET £l , FIRHEM MOSFET S | S ciimt (A 114ns ( MLAUE ) o X eegsff:
TR K 98% I A .

=l MOSFET 1932 & 1 rELyat BR i) m] 73 203 Ol T BRI 28 4F |, IR Im kMl br s gat BR Al B b FgE 2 4%, M 386 5 R il
BMH . TPS54538 HEiLa H /R ERYT (UVP) , 2458 5 H rE T DRI 30 0t fid & T A T AR Bk LR 1) 65% B, it &
256 us (WL ) PLRUERT A S, B IAEM MOSFET < , R 28443 N Wik =,

I 3% A o ) FH I bR A R T KPR R Hb ek /b i 2 A O R B AR . AR R S T AR AR R 115%
I, o s bh R A 3, FF SRR R T A Ml MOSFET |, B 2% L EAR TARFR L E AT 104% .

MU AL Ty B 165°C I, #OcWi 2 Z8MEIF , 2 T, B2 30°C R ELL TG , W H ORI,

12 FES PR Copyright © 2024 Texas Instruments Incorporated

1
Product Folder Links: TPS54538
English Data Sheet: SLUSF22


https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com.cn/cn/lit/pdf/ZHCSQW6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQW6&partnum=TPS54538
https://www.ti.com.cn/product/cn/tps54538?qgpn=tps54538
https://www.ti.com/lit/pdf/SLUSF22

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS54538
ZHCSQW6 - NOVEMBER 2024

6.2 ThEETT HEIE

EN
—
-
vCcC N -
Enable LDO RYIN
Precision
lss Enable
HSI Sense
SSIPG [ SS >_| [:
TR e ; T
— TSD UVLO ! Caoor
FB [} >
Ssl lPG
T A 4 A 4
PG/SS
-
MODE [} ECO/FCCM/OOA PWM CONTROL LOGIC { ] sw
A A A
PFM
Detector
Slope
Ton_min/Toff_min /I_/]_A_ Comp [
Detector Freq HICCUP Zero
Foldback Detector Cross —| [:
A A A
[
v
Oscillator/PLL LSI Sense
’J-‘ FB
1
LT )
RT/SYNC GND
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6.3 REMEULEA

6.3.1 [ EHFIE(E B PE

TPS54538 (1L T iz47 it B K Thae Jr HEIFN ] 6-1 R . TPS54538 & — 3k [Fl 0 Ff gy | HA R
Bl (HS) A& (LS) MOSFET ( [A2L %% ) .« TPS54538 il ffi I 52 #1015 4% EL AT JF s Al NMOS 1%
SRIRMt R R, EF e Sa@EMIE , SW S| HIHEE LA EZ VIN, BEZEHE L PLEERE (VIN -
VOUT)/L $8h0. i Tr e p il AW T | ARITFRAE L o g AEIX I () 5 4 2 08 . H B i ad ek ik )
FFHRLARIZE - VOUTIL JiUH . FREE S HISHCN 2 D = toy ftsw , HA ton 2R IITF 5 FIERA] |, tgw
FETF R, e B PR L T R S L D SR YERRE R I H R . 7F W] RS HRAE I B AR R R R s b, D
S e ERIEL , SN ERKZE : D= VOUT/VIN.

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

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

TPS54538 K [t 1 A4 e B AL P AR Azl o " 180 P PR P S 5 AN B 3 2 U . e o 814 U (L P M I DR 3R A5
RGBT PR T o ARG e O 5% R e RGBT O U PR O R A HE AT PR AR AR e M O 5% 1) JE
6] F IS SR B AT A AN T BE , AU ANER IO AT AR AR 1A B3R LA A AR AL S AR
SEBRAE

6.3.2 FAHFE

I AFEY) MODE 51 IS E |, Zas R0t TR 34 T it PFM/FCCM. T SS/EMI 5 JHIH ] =5 88 8
B ) Sh e/ H YR IE fengs Thiat , AR TH958 PG R AH Pk @AnThae. £+ B 7K MODE 5] IR
B, TR ZEN 1% HIEE 2EE T EH#5 1T MODE %+
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% 6-1. MODE 3| Wit B%

B UBENAEEK Q BARBITHERA SSIPG 3| [HIKITIRE I Fss
< 4k Q /55 % PFM SS =X
18k @ PFM PG =
180k Q FCCM SS =
330k Q FCCM PG =
680k Q FCCM SS &=
>1.3MQ/ES FCCM PG =
6.3.3 B /EHEH

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

6.3.4 #HBERE

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

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

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

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

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

VREF

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

6.3.5 TP KIF L [

WX RT/SYNC 5] IEAT ANFIBECE , TPS54538 AT LAfE RT #3(AT SYNC #UF LAE. A B2 eSS 1T
H ORI AT RN . FERHEITIGBAT IR |, TPRPR G R EE R, IF HAE N —A B ek EN UI#ni A ag
B

£ RT #30UF |, TPS54538 [JT XA nlifid RT db#EgmfEil . % 6-2 JEox T RT thifdfs. 4 RT HrafiasiE
Pewt , A RME 5 FE K 2 7F 200kHz Fil 2200kHz 2 [8] 15 B FF AR

£
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44500
T= Fow 2 (2)
Horp

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

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

RT/SYNC 5| B RH FFRIZE
B 85k Q 500kHz
GND 40k Q 1000kHz

FH 2% 18kQ & 220k Q 200kHz 7 2200kHz

FELLFPUREL T, JFRIFEATF & RT/ISYNC 5| BB & 12414
© RfEds T (PFM #aL)
R fEiz AT
RN AT
LI PR R
FEFTAIXEERE LT, JPRMRYTIR |, X EWRE I RPN T RT/SYNC 5| IGRfERIHR . fEIXEEMET , i
JEORFRREE , (HAERRRMEIZ TR OL T RS

X L2 T AN ERBUEIS (PLL) , PASZEL 200kHz %] 2200kHz 2 a1 [E2E |, 37 RT B4 3] SYNC ##
Ko BEHATFISINEE |, ¥ 7 B 85 5 & 2] SR K T 805 T 100ns /) RT/SYNC 51, B8iE 5 4R i 2
TRy /NT 0.9V FUR T 1.7V,

TE[AI 75 2 RT #AH1 SYNC BN, B 6-3 Fianit) RC HLEE W] F T8 RT/SYNC 51, (HAEM s
g n] RT #2003 E . RT/SYNC 5] ISR %3] GND/EZ | JFE83Ud ] 100pF HLASs. # A B
RC HEKE , RT/SYNC 5] i1_L A5 5 M HRIE 4 20 38 /N 0.9V AT 1.7V,

SYNC || RT/SYNC
O
N

& 6-3. SYNC R E

Bk
o WREEhET SYNC & TG sk , TPS54538 {i ] SYNC 4 T4,
o WEREBIAT SYNC KA TIESIRA | ) TPS54538 fd FHBR A & ( FE T RT HEFH2S ) TAE. 4
SYNC i Bl4b FIE SRR, TPS54538 7£ SYNC #3 K TAE.
- R SYNC W #hil i SE E ( 200kHz 245 2.2MHz ) , ] TPS54538 fE R &A% ( 200kHz.
2.2Mhz ) FTAE.
- JEATHIA] , SYNC e A dliE .«
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6.3.6 &

24 TPS54538 £ 5 4h i B [ 25 ) FCCM MR LAERE |, W] LLE I 7R i 2 MODE 5| B v 78 25 R s A %
Thae , WA 6-4 . RN IS |, ibEAES RS, IBIREEZIRSG T 2R HREIHRE—
NI, NGB IR T EMI PERE . ] 6-5 JEos 1 AHRS W] £E = A B I e 3 (R — N I s/ g A\
Beo HAMERTLMERA 720 3 115, Hh Cvope & MODE W%, 2AHRESE. &£ 6-3 /R AR & it i i
BE.

6 —28°
CMODE = 135835 3)
RMode
Vin DT VIN MODE ﬂ{\/g
C lode —
C|N Mod — .
} GND SW |— ?T > Vour
— Resr
Ve [>— EN FB Cour
Ry — Rres
r{ — ssiPG RT/SYNC F—<swne
— CSVNC — —
& 6-4. tHEHIEREE
Iint
Vin[>—> BUCK1 |——{"> Voun
—1{SYNC1
Iinz BUCK2 |—{"> Vour
—]SYNC2
IIN3 »- BUCK3 _D VOUT3
—SYNC3
SYNC IN
Iine Iint
[ 1 [ 1 [ 1 [ 1
el B — e —
Sl — [ 1 e [ 1 L
IINJ:III ‘l_l_‘ ‘l_l_‘ IINiaII
Without phase shift With phase shift
& 6-5. MHB#EIENH
* 6-3. HBRER
%1 MODE H%:38/pF AR
47pF 90°
68pF 120°
120pF 180°
180pF 270°
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6.3.7 FHH B H X IEHE

aF EN SRR R ST e HIZhRE . =5 EN 5] B S (8 REBI(E L T Ven rise I, TPS54538 144 1
fiEe AR EN SR g RAS B E AR Ven_parl AT, ARIRAR 2T IR ST ASCITIR S

EN SR — A EE LR i, R AT DUE S EN SUIICLS R &84 . A 2R B 5 2245 EN 51, AR —
AN % B F R T B GPIO it 2 %48 5 1% 51 & #z .

TPS54538 I #E VIN 51l BB AR EBUE (UVLO) HiE. 24 VIN 51T R P2 998 ViN_ uvio BIELA TR, 1%
PR . IR ViN_uvio BIME VR T SLALE Sy 200mV. W R T2 VIN 51 B 5w UVLO BIfE ,
AN 6-6 HHFTRBCE EN S, fHHI 45 UVLO ZhEERT | TI SOk IR HH{E % B A KT 500mV.

EN SIBRABUN R 1, , A0k EN SIRIIER RS i BV ARERZ MR e B M. 24 EN SRR
A RE BN, IR AL | AT UVLO Zhag il da k. (MRt 4 AJrfest 5 kit 5 R1 AT R2
FE4RE UVLO BME FHIME. R1 AT R2 £ TokZJm , W LAl 75 RN 6 115 Ve , HIRAERCR VN I 0K T
5.5V,

Device

& 6-6. AJ AT VN KIEBE

VEN_FALL

VSTART X 7oy RISE _ /STOP 4
R = -
= (1 B VEN_FALL) “)
p 14
EN_RISE
R1XVEN _FALL
Rz = = (5)
Vstop —VEN_FALL + R1 X (Ip + Ih)
v _ Ry XViN+Ry xRy x (Ip+1) 5
EN — R{+Ry ( )
Hrp
lp 79 0.7pA.
I, N 1.76pA.

VEN FaLL N 1V.

VEN_RISE N 1.15V,

VsTarT A& it FH 884 5N HL
Vstop /&2 FH 28 PF 4 N L% o
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6.3.8 S BB B FI Hithi £ /5 57

24 TPS54538 jfid MODE 5| Jiific & & SS IhRenT , TPS54538 ) SS/PG 5 i FH T 5 PR b ek /)N 3K 4 25 P 11 %%,
I AR IRV AL o X B B PE A P BB v HE K. VRer BX SS/PG 51 I HE I A A A8 FEL IS A v 3 vk L IR | FEAH B b i 45
f. SS/IPG Sl HE B R 2SS0 T HOUR B 22 B — AN B HIRYR T RSN R S LR
P, AT SRR 7 R EAR B A (tss , 0% & 100% ) ARSI Z (Css).

Cgg XV
SS REF (7)

tss = Tss

Hp

* Vger N 0.6V ( WHEHERLE ) -
o g NI LR, TE N 5.5pA.

W R SR B TR S, SERBTF DI, RE NSRS HE R KT B R Vig B A & FFURIZ 5 T+
e ITT TR e B g b FE A A . R SSIPG 5| I H BH 4 e 28 T DLSZELNT 5 — AN B VR R R
B o

6.3.9 HJEIE%

TPS54538 BLE N PG Thfght , SS/IPG 5l A T-HR/R M R 2 & ik 21&E 4K F. PG 55T H T2 AN H R
K Ja shif Pl . PG 512 iR L, 752 —A Lh 28k Ed ST 5.5V MHEE. TI #B3UEH 10k Q
2 100k Q [F_ LR FEBHAS o Z AT DAEANZ) AmA I HL IR R AR ® f 2 K . 78 FB 51T E AT W58
FUEHEIE (VRer) 19 90% 1 107% 2 18] 3F H4eid 70 us fIPTARIER A G |, PG KA NE HPUIRS . 24 FB 5| i &
BT R E e FE R 1Y) 85% B T I B R vE B R Y 115% , B A ZE#HOeHr. EN 56, UVLO i, PG 54 1E
13 u's MIPIARIERT ] G HiK. VIN DA1—F ML , A RefE PG 51 EIERRFK T

% 6-4. PG IRE
PG Z#ERE
R

[ 53 &

Veg A2k V J

BA (EN = BHT ) FB J‘ PGTH

Veg 2K VegTh J
Sl ( EN = {fiF ) N
UVLO 2.5V <V)\y < Vyvio N
Kl T,>Tep N

IR bR VN < 2.5V J

6.3.10 RAZ-FIFNT i), RAZKBTHT I FISE T E

LIS A (ton_ min) A2 i T 50 W] DLl ) B R I ] . TPS54538 H1H) ton min I 9 70ns. i A < ik 7]
(torr_MmIN) A& fe 0 5 AT DA S T 7R e R R SN (] Torr_MIN BHEN 114ns. £ CCM BTHAT , ton_mIN I
torr min R PR RS 3 BTG | 1A T SRR IR

A SR ITIR I e/ 2B O

Dyin = ton_mIn X fsw (8)
AR TR A R s o

Dyax =1—ton_min * fsw (9)

SR E PR AR AR, eI IR I ROR Vi 4

£
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Vour
VIN Max = (10)

tON_MIN X fsw

TR I T/ Vi N

Vour (1)

VIN_MIN = T=555 3y X Fsw

£ TPS54538 1, —H ton wmin BX torr min B , b2 RAIIIERITIR 5 58, 3K AT BASEA B K o5 4% B BB AR fie /s
A,

TSI 2FEE Vin BSOS . — Bl A A ton min , TPRIIFR S TTARFEAK , A Viy 4k8:7F
o, KPR T L, T Vour IREFERF G U725 8 ARG -

—HAER ViN FF TR EE AR S, SRR B WE M . AR tope min Ja , RS PEAR , TR
PR 9 KR A . AT IR VO I TPS54538 fr t ik REAE 7E LR HLE Vi KHRE BRI 00 R OREF
FsE , AT S SEAR A R Ff o A2 R AERITIR B LT |, fow DI, Vi wax FETHE, T Vin min B =B
fi%.

6.3.11 JBATHT et

AEAE EMI , TPS54538 41451 A T R MUIHE . b it BB 4 76 TF SR 1 £8% (Afo) 20 , I N
10kHz.. 41110 I {023 77 L L 1 A1 93 7 1 35 5 9 0950 50 PR 5 R SR RS S (W %
Gf. 67 R T RAURAL. P 6-8 JER T AU LR £, A3

fmax = fc * (1 + 8%)

Center Frequency fc

fmin =fc * (1 - 8%) ’—I—r

Modulation Frequency fm = 10kHz

Bl 6-7. AL K
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fc Frequ;ncy
A 6-8. AEE SHREKRR

6.3.12 L /ELRH

AR A — AN R R AR YT (OVP) HLE | DAE 58 KPR B M/ H L Rk vl . OVP ThRES ¥ FB 5l K S
OVP [SIE 347 P e ok 38 K PR B2 sl /D it . i df FB 5] jI L KT OVP RIME Y 115% , U &l MOSFET %
B, AT L BRI 1 i 3 B KPR R s D i . 24 FB 5] R R B AKX T OVP BB IR IR it |, ] i
= MOSFET £ F — /N8 B 1 38 . thhgee —WiEE -8R .

6.3.13 AR FIR [ RH

TPS54538 # & [ WE(H AN RIS FHIALIRAE | T 9 @A 3R Bt BRI RS R | JFBR I B K Y FE . AHE IR
BIRAEL VT 977 L P JE R P A A B SO () A T U LA A5 (i PR EL I B R0 A, DABR e e (1 i K LA 5
HMEET XS R R A T TS

245 T SR AE BERE FRH BRI 1] (ton_vin) Ja SIES , fE SoAS D0 B = T OQ FIAE o0 DT 5K (10 e L P 970 52 Ve B P 370 B
1B s umr IR BEAL , SEHXFSRLAARMIIT 5 00 f i BEAT A N AN 4% . ST O Sl U IT 4R T
B o

BB, SIEE A RS IR AAELE T N B Z AT EE BT s i BURL, RJRIRIITT R &
ORAF Gl , B3 RS R BT RIS T A E IR BUIE s o, SRS IRIDT OGS IIT | mlllIT OGS AESEIX I (8] f5 5
o AAXMAT AN, A AR IR SR ] 2Bk A, AR BOT R TR, D R R BOUTRIR 4k
SRR i RS IR E . BEE LB N, PR A RS R B PR AR S, A A B v ) A i PR A
lhs_Limims o MR UEFRAE)S , JFoQ S Lh FEAR , oyt L & TR B B HE AR IRV TRl o 24T 9 3R e 0 2 1) e K i
R, RYE T RE 12 L OUME . B IR A EE N BRI, Ao e H AT SR 4k 82 B, 1 g 4 PRI
TRIFLERZ) lomaxe A T —FEOL , A2 a0 AR SR S0 AR, WURT AAE RS B A BRAE 2 i fish e (0] R 35
PRME. fEABIH , J7iEa 13 45t 1R SRt F A

Igs pimiT +ILs_LimiT
Iomax = —= 7 (12)

(ViN—Vour) _ Vour
lomax = Tns_Limit = 2 Tx oy * Vin (13)

UEAE SR O A 3 2 FB UK R R Vgyp BUE AT Vrer (11 65% Al RIFER H , JF HUL TG DLHF 2,
(AL Wy 2 I 8] (SRR DY 256 us ) , WU R i HE NSRRI, RN AR 2 12 b 52 5K W I 1]
(10.5 x tgg) WAFIETTIR |, SRJ5 LABR I TR HE N IEH HR o R S el B 15 DU IRAEAE | SRR A2 B BR 1) R
BT, RJE AR . REGE B HE ILRAEAE | IZIEA S R . 1B AT R T A Ay 47 ol s
(A FEAR AR AF AR o o ARSI DUV BR i, A A IR R S 0 IR W AR A
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f£ FCCM T, /s i ol B2 i o = e i e RO A7 R BRAEL s e I, AROUDT SR WY, T i
SEEDTIE T ORI RAUOT R S A2 1 KK B LR

6.3.14 #IEhr

ARSI (Ty) AR B A s i . SR Ty i 165°C ((MURUE ) |, SsfFEARCSCHDIRES | R m il Ak
MTh= FET #iakWr. = Ty B2 30°C (M AME ) IR E LTI, Feids WHUR s H e I IE #1847

6.4 B IhREAE I
6.4.1 HAHER

W% 1230k, TPS54538 :7F CCM. DCM. PFM il FCCM #iX7 [al1#: . #RIE Ak B , TPS54538 <=4t T
PLR#ERZ — -

o ESIFER (CCM) @ JFRBUREE | F3 AR T 0G0 B R R L R ST 1 —

o ARELE G (DCM) @ FFBFRME E , CCM 1847 N F s /> T I AF i R R S0 — 2
o SRR (PEM) @ BAAESEET |, R TR

 oRESL FEMR I (FCCM) @ JFRBUREE | B MBI T ARt

6.4.2 E1EELT

A7 ALK T I U PR RS B FRL AL 1) — 2, TPS54538 K4 Sl i (CCM) ia47. £ CCM FigfrTht |, il
ik DATE 2 AR )30 F0 A 1) 7 2 Ee R S R, AT ds ] S E YR . TR S H R TSR AL R 2R R RN A A
W UL B /Nt L R S0, IEH TPS54538 Tl HE4t 3AJAAISA 1155 K He a4 i L .

6.4.3 JRMHTF V]

2 MODE 5| JIBC & N PFM #ixU) , TPS54538 &R Ak i LABKH AR W ) (PFM) #0217 , IWife Tt
TR

A HTILT CCM TG AL 1 — I, 23 DLIr8: @il 0 (DCM) 1217, /£ DCM iz4T T , /&
RS ILs zo I, IRIDFR KM, DMESR SRR . SRAECT iRf] CCM Bixliz4T Lk , DCM ] ik /b
TFRAAFEAN I HFE

LA CBREE NN g S R Tk AR R R ) (PEM) B BLZERE R R IE AT . 8 B B T 26 S8 I 1] (ton_ min)
o /AR BRI (Ipeak win) I, SRR 2 BRARJT MR DUORFF U AR E . 78 PFM BEUT , S80I H
BER , IEHIA B S FEARIT ORMR , DMEORFF R AE € . PFM B THUT , B IF SRR AR, OS5
FEAFLARE— D AR H 4R 1l P UL PO 2 A SR e P RS FL , DRI N PEM AP~ 123 0 38 F O 2 o 82 P A
A B Y LC P as AR AL T A2 AL o

£ PFM BT, # il MOSFET £ — M ERE kb e A rh il , Bt il SRR 5 B2 TR Bk T S B3t e s
IEF Vrer Prits (I R] o 38T AR 1R 505 ) FA T RT R kit = AR I 2 Ok PRI MOSFET DARE KRR
MR e R o A AT R A AR BT T T e R BT A B R R R A TSR s R R . I RE A
BE K A i Y L s S AT T AR [T AR T SR H i R R S R

6.4.4 FEfIELE-FIEF 1

24 TPS54538 Fit & N1E 2 7325 R L FCCM I84THT | FF AR AE A sk YU il N 4E 3R 7E —AMEE KT, Rtk
A I8 A T B R A ) FF AR Ay Y F R S N, EEAR R R A N RRCR R . KT R AN
F X P s B 108 4 R e AR S B 0T [V N 5l N — LM, 3@ YR A . S AA R e a BT
T G AT [T I 7
6.4.5 [EfEET

AT o e e 450 25 1) s P 12k BB #52 D)% MOSFET 1) Rpgon~  FELER 5 1) B FL BELRIT 428 1) 25 7T S B0 PR B K o 28 LU PR 3
Mo N HL s P B U I, = MOSFET (KI5t [RIJT a4 e/ IME . B SRS |, TP ORI W e
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BAIATGE |, W IS AT RE S TR RV 2 Ah. Oy TR AN R, TPS54538 2> H 3l [ IRT oA (il
I E S R DRE ) AR INSEhr & B IR 4ERFRR IS, EL 2T A8 B i (KPR AE -

6.4.6 £AT-FIENT IFE1T

FEANTT R e 2R AT — AN St T 42 @ IS ), 220N () P 5 4 ) el R S FRD [ A S IR AR B i) 8] e, X it n—
NN R G, B — AN fE mf N iR A R R i@ BRI . Sy T B K
ANETEE LG, TPS54538 43 711 21 i 5 5 i I [H] PR I 5 S FRARTT A e o aX A | B e 28 o] DLIE S K A\ LR
R BRI AT g A S R . AERAESURITIR 2 HT , AT TR 14 HR 4 e fa A s AR AU N F L A B
ton_min A1 fsw PIMEFTAETT 5.5 4k,

Vour
ViNSE ——————— 14
IN'=toN_MIN X Fsw (14)

BEE N IS G0, JFoC SIE A (AL ) i DU S T o 2 T I R 3K B R A S I TE (ton, wmin)
I, PRI N R, T IR (A R R A AL
6.4.7 XA

EN 5| NS RS2t R TR B HI ThRE . 24 Ven KT HAUE 1.15V B, TPS54538 AbF oWtz #44KH
VIN UVLO {47, Wit Viy R T % 1 UVLO H-F | Fidstho oG],
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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 MAER

TPS54538 & — ik i L AL H A [F)20 LA/ BLR B Sl e e s o LA P T 0 ) B A N P LS e 4 O BTG Y L vt
M S, RO B LR BA.

7.2 RN
N U R B S AR AE DGR . ARy TPS54538EVM IR, A /45t T i id 72

= u1
e s‘, m Vi sw E $S:L‘JI vouTt T
2 5 8 ~ U 1
o VIN sw ul
‘ LT == s leloy 1 :
m C1 ==C2 ==C3 ==C4==C5 N | e s c8 ==Co ct 2
5 ,sz 35V ssszsv oom:_rxnf EN pa/ss |9BG/SS R4 g 2uF | 22u0F 100nF
- 10uF | 104F | 104F 50V SYNC - o S
GND ! ! ul Bl RT/SYNC 1 RT/SYNC o 1P5
RS — -
MODE 7 4 _GND c12 = =
— MOOL 71 moDE GND 30.0k Bode oo TPO TP4 bt
GND TPS54538RQF GND  GND
= = 50V
GND GND 12pF
c13
6 RT/SYNC
SYNC ODE
100pF
'l GND x ESF AR9
J3 9
2 —h
1 GND
—C6 =
10nF GND
49.9k
GND
VLY
K 7-1. TPS54538 5V #itt . 5A %%t
FR RN - .
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7.2.1 &R

71 0 TR RIS
F71. %S H

S 4 BAME  HAAEE  BKRE| B
Vin HIAHE 55 24 28 \Y
Vour M HE 5 v
lout 4 HH AT M 5 A
ViN(ripple) NS LR 400 mV
VouT(ripple) i H S FLE 30 mV
Fsw IPS e RT = &= 500 kHz
tss B B (8] Css = 33nF 4 ms
Ta B 25 °C

7.2.2 EHR
7.2.2.1 f#F WEBENCH® T EAIZEH i+ TR

& B) TPS54538 -fdi il WEBENCH® Power Designer 81 & 5 il 175 %

1. EEEARABLE (Vin)s B (Vour) AR (lout) 225K
2. (RS RAL , A TSRS AL, ACR . SRR AR A
3. CRAERRIBOT SEMAES (TI) HAd T 47 B TT ST HEL .

WEBENCH Power Designer $&fit 7 @ il JRELE |, 3251 T LB A4 Ao/t e 4E Bl kS 5o

FEZHAEOLT , ATPAT DU R4

IBATHAOT R, WS BT LU B B R e
IBATIAEREDT I, T A AR A RE

7 ) S B B ANAT JR) 75 22 AH ] CAD R a3
{TED PDF # U Bt i i JF 5 R L =

% WEBENCH T E{HE£EE | &7 www.ti.com/WEBENCH.
7.2.2.2 HyH He R R E AR e A

i Y P P AT O Y R FB 1 BAITE] ) R AR BEAT B E . TI VORI A 2N 1% BUEIRK 0 il d: . &
FIE 7-1 WS BREL R, RS O 30k Q JFas , R TR 156 THEH R4 O 220k Q . N T 4R AR K
AR H BB ERE R RS WRMEAK , Fefeds A 5 2 216 52 |, JF H FB M A\ Js Fe ™ A Kl
JEiR 2 MAR W]

Vour — VREF
R4_ = W X R5 (15)

R T7-2 IR TR e H R A E .
7.2.2.3 WEIF R

P T FRANAIN Fe DU B e R A AR BT RS o B IO OB o V(8 /I ) P SRR R L P AR08, [RLEAS
BRI IR R A, BARBIIF RBUR EWRE BUNRIT B |, M S SCIE s RS RCR |, RIEA R g+
e 500kHz HITF KA , #Ex R10 J-4E RT 5| IR FrE4.

TR, JFRPR B2 B DUR 5w R, W15 6.3.10 T
o SRS HIEDTT ORI f T I (]

M TPNCENES

Ak

£
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o FEAIPR I

7.2.2.4 K53 EEREE

BRI Cgg AI PATEIR ) K25 F # i FRARVRA L. IX BN C7 ®FE T 33nF , X oW A3 ] tgg R E N
3.6ms.

7.2.2.5 %y BRRR IR

HURES i R B 2402 FUR WA RMS L. FRUBGEE T BT i AU I (E SOOI Al , ATiE iR 16 i
B

Vour ViN_mAx —Vour
Al = = 16
L= VinN max LX fsw (16)

HH 2K AR AR SO AT T a8 oK R K, S ELE K BN 20% % 60%. &5
W, K sEE Y 30% 24 40%. HT-20p it BEs A B R38R, DRI g 2508 P a5 R N F e SR T B a5/ LUK
Lo D7 RE0 17 SRt Sk B B ME

Viy—V 1%
L= Win=Your) our (17)
Kxfswxlour_mAx IN

Hrp
© K2 HBRS RIS (A1 lout max)-

—RORUL , BRIFAETT R RIS P SRR R, RO PR BB e B T AR B A RN L FE /N DCR R /)y
FORST, AT SE I BE SR g e i o e 0 A PG 2 7 AR 3 DK P JRR R UAT B8, AT %t f A 36 I 0 3 97 R
1o BT HRSOEECR |, Zas b 27 A 2 00 i B ke . ZER — /Mt A b, SR R R R SR R
TR SE ORI Al S

e IR L JG , SOk iR I HL A RMS s AT il U7 1R X 18 ATl 19 TS

Alp,
Iy pEAk = lour + ——

2 Alf
I rus =\lTour + 7 (19)

HABGOLT |, AR A AUE B 2 0 5 s DT 2R B R BR 1) T cmr —FEK (TS5 5.5) o BRI AT {R
R 7 4 HH 0 5 30 ) R B O RN VAT 2 H RO A R AR , BB B B — AN R RAE , S BRI L
FHEE R RESERIRRE s umr B EREAR IR R IR | (H A HUR S 2 3 80R a AE R BT 3 &
ff , IXATRE SRR |, A O VR s R BR A . AEARAT RS UL, FELERES VLA LIRS N5 /0N T35 3 B ) o R s A,
L .

PRk T AT E -

+ K=0.3

* Vin_vax = 28V

¢ fSW = 500kHz

* lout max = 5A

T AR 5.3 w Ho SRR AR 5.6 tH. Iy i SKMEN 7A | THELH IIE(E iR 5.7A , it
B RMS HLJEA 5.02A. ik H & 289 Wirth Elektronik. 74439346056, 5.6 uH , 10 H Ji 46 58 {H N
12.1A , RMS HJRAEE AN 6.9A.

e R HELJER AT 52 381 0 A e g A g o A A BR AT BT 5 B e/ FELIR SCU O PR ) o A T B R O B IR Y, IEIE W BT
/)N HLJER S U0 SO A DA AUAS /D T S B KA E LI (BA) HIZ1 10%

(18)
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7.2.2.6 %y A SSE RY

T EAES & F LC JEBARACA MM, PRI 5 2 HI RS T RE /A 4an Y A SRERAR A AN R . ikt
7 Cour I E/NCy , BRIDYH H FU A BRI LT B

o FRASHH H RS0
© REREMNE
o DS A Y TR 00 Y R E S e R e

it LR SO R AR R — 8040 Hh LR PR S0 22 0 ) F A TR SRR R L RE (ESRY) & K
A VOUT_ESR = AIL X ESR =K X IOUT X ESR (20)
Tyl 53 A B PR FLR S0 i H PR AR TR )

Alp _ K xIlgyr
8X fsw X Coyr ~ 8X fsw X Coyr

AVoyr ¢ = (21)

Horp

o KOZHURE IR SO EE (A I/louT max)-

FEL I 030 R AR A 43 A R ARG, R I S B e e A 80 /N T P NI B 2 A

U ZR G0 75 L™K 1) U R T AR K R B R A PR TR PR R, U A H PR 7 S R A R AR ) H R AL
P PR A o 24 25 KA R BRI S F 75 A 7E r RS IR T B 2 KT 2 RO LR B T B T . R
(107 42 S R 4 5 5 )\ BB 2 i i ) S0 ok LR B LR T Y S UK B AL UL K, AR
AL )\ A B FIA R F 22 TR R R AR R e Yu . iR 22 JEOR THRE Vour WA R AT R
(BN HE LR

1 Aloyr [ 6 1
. 1 B 22
OUT =2 ™ AVouyr_snoor\Fsw ~ SRalgyr “

Hrp

D fé?%%ﬁﬁ’ftt ) %ﬂ: VOUT/VIN°
* AVout sHoot A LR .

* Aloyt /2% H IR AR .

* SR ouT A& H LA B PR 2R

JH:'&TI‘E_\"WUEP ) E*ﬁiﬁﬂj&ﬁ% 30mV., 'TE,%"L& AVOUT_ESR = AVOUT_C =30mV #izﬁl_a,*% K=0.3, ﬁﬁjﬁ*ﬂ%ﬁ 20
AAFHAKT 25mQ (1 ESR , 7720 21 WA AN T 10w F () Coyre A T REBTHAGE ph AR sl PR,
H %/ﬁﬁﬁﬁi?‘j A IOUT =4A H SR, IOUT = 0.8A/us HTJ , A VOUT_SHOOT <5% x VOUT =250mV. ﬁﬁﬁ%%ﬁ 22 it
HAFH , Cour A/NT 38uF. ZE LA | Mt AR ™ ARE 2 38 uF. 25 8 2P & i A 4% B A BN B B
W, ATLME A 41 1206 47 RN 2 x 22 1 F, 35V P LA 4% C3216X5R1V226M160AC Hs3 .

A DA B8 2 F) i ) PR B oK A D Bk R A B o P B PR A T DAL T R A IR ESR EOR . ERLEEREULR |, ATLL
K A SRR RORE | D@ TR A A . IR A AR AN R i A AR, 13 M R I N
E IR 5 ZEA I AR A P A s

R T-2 gy MR AL g SN A A IR . BRI P A B2 0 B AR R B AT Y AR B AR E
PR AR o A AL ZIAE PR T AR BOE , A 25T AT TR sh AN A AR e 1k

S b, R A W A I SR A AR A ) R R AR R A A A AT e PR A A A T 45 R T )
RITI% , L IUIRAAE N N A BT SE B B TP 5 B 4a H FU 7R b, 0 i L o ) /) 7Rl 8 P 7 400 v DA
R e A o InF 22 100nF JE R A /N 58 RS Wi e R A B Tl ey L S AR LB A 2 2 20002 51 A2 P i 2

8
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R T2 o THEER LC A

% 7-2. TPS54538 [l LC HE

Vout(V) fsw (kHz) Ryop (kQ) | Rpown (k) HABR L (1 H) #& Coyr (1F)
500 4.7 44
3.3 45 10.0
1000 1.5 44
500 5.6 44
5 73.3 10.0
1000 2.2 44
12 500 190 10.0 5.6 66
7.22.7 ANBARIER

TPS54538 Fff i Z— M A LA |, IF HIRE RN AR E D REERMA AL SR A LR HE
TE 100 F , THEWAE VIN SIS 02 RSN —> 0.1 u F BESS , SRITHL= BEn.

W 85 FL 2 AL B R P AR T HL T 9 EEL U L PR S R T S AR T LI Y XBR A X7R B e Wkt |, S A
s H A A AR LU R O BT R IR B AR E o P AL AR AR N A 0 R B L . A R AR A LU O L
HEAR TSRS o

BT LA s FEL S A6 TR T fie K N P TS o L 0 PR 8 P A A E MBI A 200K T B KN LIRS o A0 N 8000 L UL
A AR S RS 23 BEAT IR

Vour ViN_mIN —Vour (23)

I =1 X
CIN_RMS — “0UT \/VIN_MIN VIN_MIN

Aol hiE S T =4~ Murata GRM32ER7YA106KA12K (10 1 F , 35V, 1210 , X7R ) %545, 24V fIANHET
RAHASKARERN 6.16 uF. MANUAERGE 1 ISR ASG R H A RS0 T R YE 7 23X 24
ﬁﬁ—“ﬁ“ﬁo %ﬁ%&l‘l’%@“ﬁﬁﬂ‘ ) RpJ IOUT_MAX = 5A. CIN_EFF =3x6.16 =1848uF H fSW = 500kHz , %;ﬁi
113mV (%N F RS AN 2.03A 11 RMS i NS0 L

I 0.25
AVy = % + (1 OUT_MAX X RESR_MAX) (24)
Horpr
* RESR_MAX SN RS KB BHIEL , A AR TN Z8 1mQ.
7.2.2.8 HIRAAE Crr iER

TERLLIENL R |, AI7E Regr LATH AT RS | SR oGS 0 B0 25 ) N B SCGE A IR AR AR S . 4 1) Regr KT
100k Q@ fHAS , HH It B KW Regr HY5 FB 51 ELRFABBMHE S S E— N MESWS , NI
IR . Crp BB TIEIX MM . i HEARMERMGEEH Crr AR T SRR

TEAS AT RS 2R EAT SCIR IS | & FT 157 L 78 25 OE 1L P B # M 2 EL D) BT DR P 85 i o7 S A 25 AR A H -

i F R it , AL S — 10pF A2 C9 IR = MEiBe S RE

7.2.2.9 BEFEEE

S AR I 2 45 28k —FF | TPS54538 FEISAT I 2V FE N ST ZR o IR Foh T 1R 52 M) o0 B 4 8 140 A 500 Ul - v )
IR L b RS IR (Ty) 2 RA R &SI R 4K

RS

D& AiFE

A AR (R o ga)

PCB #H&
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B R A B iR LA R 0 150°C X 2 PR BN KA 1FDURE |, TR Sk it Ty fEak 25 Jos T E =S
HX R RESEH , BORIIHEGRE (Ta) FIHEIKI R ga 12 BRI H 4 At R LA A A4 %
FEAET I RAG AR AR . THER , XL IS RS T RO D B R P B AR i 2 rh R AN B P R
AT 56 AF , WIAT DUsE A sk Al S A% . 803, W LLTAEE EVM BLUUHC i 35 (9 B A 2K, JF BLAT DABELH I & &
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TPS54538RQFR ACTIVE VQFN-HR RQF 9 3000 RoHS & Green SN Level-1-260C-UNLIM -40 to 150 538

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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.

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

ROFOO09A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

Iﬁ o

=
ro

PIN 1 INDEX AREA /

1 MAX

(0.1) TYP
yls

5 0.9 j
]

| -
| | 12
| r J
| I

PIN1ID / o] | s Lgxgg

C0.15 3X . . @
7504 & 0.1M|C|A (B
0.3 0.05M) |C

4225248/A 09/2019

NOTES:

1. Alllinear 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

ROFOO09A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

i (1.85) 7‘
3X (0.25) —=—~f
7X (0.55) — ‘ 9 8 }
9X (0.25) — ‘ Dl ‘
I T%ﬂ i ‘
) ‘ i N (1.3)
4X (0.5) | _
2X PKG i ! f—% (03) JL
o s S S s e
| | (0.45)
. ! |
e TR
| (1)
(R0.05) TYP ‘
¢
PKG
(02

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

SOLDER MASK
0.05 MIN OPENING

0.05 MAX METAL
ALL AROUND j ‘* / ALL AROUND "] METAL UNDER
| , | Jl— *‘\1 SOLDER MASK
™\ SOLDER MASK \ '
OPENING

N — — O ~__
EXPOSED METAL — EXPOSED METAL
NON- SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE 4225248/A 09/2019

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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ROQFOO09A

EXAMPLE STENCIL DESIGN
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

7X (0.55) —| 9 ‘ 8
9X (0.25) — ‘ R

(1.85)

3X (0.25) —=—~

(1.3)

4X (0.5) !
(0.3) l
PK r—‘ﬁ

2X Cﬁii R e e e ==
(1) T — T

i \ (0.45)

N N ! |

e —— ]

Xr | 5

| @

(R0.05) TYP ‘
-/ |
Y
PKG
0
SOLDER PASTE EXAMPLE
BASED ON 0.100 mm THICK STENCIL
SCALE: 30X
4225248/A 09/2019
NOTES: (continued)
5. 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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