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7.1 i

TPS54J061 #3442 — 2K i AU BLE s /N [0 P TR A 400 88 o %8RG T IR 45 3% A7 AN SR 530 8 v i HE
TR BA PR B R AR S N . TPS54J061 5 %A 1) D-CAP3™ il 158 =0RN H 3% b T I I [R] ZE44 . 1X
1A DAER AR 5 20 2 B A MG 2 b AGEE DR 67 AR B R e B A AR EL IR EL R e e gy . i HUEVE A 0.6V &
5.5V, FEi NFETEE AN 2.7V 2 16V, H VCC AN HEJEHE Ny 3V £ 3.6V. D-CAP3 # il 451 = £ A A 4L Ly
RSk SRS . 1% T R MR R N BN AL AME M &, XS iZas 5 TR, JFR TR R
MBS R o ZEEH T B 5 — MR SRR T A M S R A S AR R 1B AT . HIE N s ]
2 i) Th 6 AT 7E B8 fan N R0t R Y ] PN BR R TRBETT SRR | (R B ] 7 S8k B B 4 0 TR AR 4 75 248 KT SRR

7.2 ThEETTHER
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VIN
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Soft-start . 3
. ~ J r:l vcc
PG Rising T 4
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v

-
FB
[J PGOOD 7 REG
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- 29V/27V [ BOOT
c
. ~__PWM vINOK [e——<_ | — VIN

+ | '
+ Control Logic
r 2.4V/1.9V
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e Light Load
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* VCCUVLO « r] sw
- o VIN UVLO NJ L
EN I:J +ﬂ Enable | o oytput ovP/UVP .
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)
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we [ 1 Limit & ZCD "] Limit [:I PGND
MODE MODF » Fsw &
Selection Mode ThermalOK 165°C / ‘:
135°C i
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Discharge —
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7.3 FetEii A

7.3.1 fEREFIA I LDO

TPS54J061 B A A 3V LDO H#tE , M VIN #iAF VCC #it . 24 VIN #HE EFE & T VINgy o EFHBIME
(HF N 24V) H EN HE EAZ S TERERAE (@A 1.22V ) B, JE LDO 45 It VCC 5| it
JE. VCC HLJE A N EA AL e B i i B B . VCC H b AR X 5 - 4k b 5 R o

4 EN 5L BT R T RERE L H VCC B2 T VCCyyio LITEIME (8% N 2.85V ) I, iZds it
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. fEULHIE] , MODE 5l HBR W e TigAr sl 4 EN SIIFRFRIE Y 6.5M Q (1) A 35 R FEL RELTTT = 2 i
A IR RS

WA —A> 2us SR TTIERR EN SIR_E AR o a0 SRA% 5| ORI P OIS T EE B AR 4, TR 1C H555 .
A EN SR 5 FHRAZ g i r , AR P 5 B 0O 4G, iR EN B IR N R T —FE

7.3.2 XU IEFISMEE LDO

TPS54J061 it n] LIE AN AL VCC i847. FERH 2D —/ VIN 5 EN 155 2 /1 , L AUEN4ME VCC HE
(3.3V £5%) HHES s , X — AR EE, XFEATLLREG M P LDO FEN HLIR I AT REME , MR LR T 38 i L H
2B

— AP RS2 VINgyo ETFFBIME S EN EFHRIE =D Hp 22— T VCCyyo ETHRES R L. —
ASLBRoR il BRI VIN , RGN wE | 485 EN {5 528 A E . 24 EN 51 HE FTE & TR
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733 MHHEERE
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X2 Wi5E . R, AL HOS S F /T 1.5ms (1) Css THEHS S A RS B 1] Rk s . PRI, Jfg%—
AN T EEE T 22nF A SR A2 A ERERIARY 1.5ms BRE B TA) (17 8.2.2.7 ) «

Con — lss xtss
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INTREF )

SS/REFIN 5| b vl F/E RGN A 52 AN S i . 2 — NSNS A5 5 e in 2 SS/REFIN 5| JATET# F /E B v i
&, Bk FB RS ERFEX AP E(E S . ARS8 2 AT AR5 B H 2] SS/REFIN 5. A#f AR 3KE 3)
S IR] ) F Y E  BREL IE B TG R, AN 3 v F R DA 2055 T Bl T N S SR R T . TER AN ERI R U, R TE
B B B ThRE AT 45 S 2h H 1 () R A

BJasha , SMREAME R RS 5 AIVEE AT AE 0.5V & 1.2V Z A,
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JEFH TPS54J061 J& , — AN A Ha B B £ 3538 LB 6T SS/REFIN 5 i _E () 4M 5k e 28 3EAT 1R, IR OV JTER
W . 70 FEARR , Wik VIN A1 EN # @ T H B B{E , ) SS/REFIN 5| I B #e i 2 1] 2 %8 —4> 100 Q
HBH . 7ELSSCRREIE] VCC 5L TR RS |, BUE S nE] 300Q . 300Q JitH HFH#ER: 2 SS/REFIN ,
H 3] MODE iy [a] 455 . MODE Kl iy (B 45 58 5 , TPS54J061 il & 75k 4 1 sk i

7.3.5 SR M TR A%k #

TPS54J061 ml 2 fitsnti] CCM TAERI R LISZ R SO N A | H3E4t B 3hBkER Eco-Mode DA 42 f #8808
B oV P AT MODE 5] IR S 8 Al TAERE . 3R 7-1 B 7 TR £ e TAE R s BH
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=

BN o

T R P R R RGN B B TR (R B, 7F 7 4F MODE 5| i _F il B AT AT L 45 28
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MODE 3|y R THTAEBR s
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243k Q +10% % AGND BRER A 2200
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7.3.6 D-CAP3™ ¥

TPS54J061 1 il D-CAP3 #% il SRS HIPLE Ak |, RN CREE 2 . D-CAP3 42 il BEA L5 — AN PN 3 S0 A 1%
W%, LR K ESR Fit RS |, Bl ZM & EE2S (MLCC). f#iH D-CAP3 il JEA I T 75 A58 FE it AS:
TR 2% B8 FEL S M 2 o PN S0 A TR 485 TRV FH A A 4L LR B8 FRL RS RSl i i, AR RIS 3L 5 L e s 5 A
SEG LU . R IR B A R R-C BRI R e . SEARRIIF AR (fsw) T, R-C B [EHH S K
AR DS AR P R A R SO R FE AR IE SE o AN | %R s P 0 R R Y s e N AR B )RR A L VA M
B, I\ S 25 AL el i HE S50 L 51 S ) LR AR

Hof FAFAAS SRR AR RME W 3 I 3D, SRR B EATAE —ANZ 30 TN RERE S FE 10 /N Ve Bl B A K YE L ( BB AN YE
FI#AAAE ) o« 5 TPS54J061 FA LA (1% 8Pk a8 2 — MKl L-C Hi%. b L-C JEas A 72K 3 h R
U A5, o

1
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FEARBZS S | RECRIRER I 2 /2 i ) B0 E w0 PEL 20 i 4% P 45 A1 TPS54J061 F A S 2 P € /- fIRA L-C XA
HA 180 EFRAM LR, fE5 M IE B SR T |, a5 G H IR - 40dB M RIREE , HARAIHRIE N RE. A EIS
BTN T B i, PP A IR PR 54 - 40dB [#MIKE] - 20dB |, JFEF AR DL BRI
HARZIE TN 90 JZ .
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R 7-2. HHF SHE (continued)
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B8 LT EESR G, AEBETH A SR A AR A ) LR o8 PR Ui D e B 800 ALK 09 T i KB IR 20% 5 40%
I8 fEFR 7-2 FA] DRSS P T PR R BN M R . W, AR EAEH (80 ) il A RHLT
AT LLKE L-C XU i A3 5L B O IR T PA B2 s A0 R 5 A 3 AT P 7 O B Y LY

WARAER MLCC % Hi s 28 a8, W 200 2% RE R A0 1 R re BETH e & R L2 o BT, 248 A% S 10pF .
X5R 1 6.3V [) MLCC I , ELI i B A1 7 I B 1 P47 70 590 80% Al 50% . 3 R0 PR AT X AN 2% ( FEA i o
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7.3.7 AR IE SRR
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TPS54J061 1 104 LR (OCL) 117 W17 (L KO B S 7ESITARASIIR S L LB 0, 7k
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PO T OCL P, MR 0 2 G A PSR UL I T E980 . AESLURIFIL T | V0 ORI st
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12 64us (0155 (5N 5 I 688 0F . %38 PRAS A 42 PO T (G IUAMIRIN FET 39080 ) | SRR 7E K20
14ms FUEIR R EHT 0. AVRERTEIHAAALE | W& SR SRR i — RURAE , LB
i

WIS SR A OCL L , WA 2 S MU B s SIS AEHOR B0 5E RN JEAT UV IR i
BT B AR E AL 22 4.
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¢ RTRIP & TRIP EEBE{E ( HAh Q )

WARAEF/NT 3.74kQ 1) RTRIP {f , TPS54J061 #5 ERIAAE A Py 505 i 110 Hh 7 B 1) B 07 £

7.3.8 fiMIl FET 47 s 3 BRI

Zeas F B ] 2 P I B PR ) o 5 IR R PR AR SR ABL A2 S IR 30T 1) 2 B ) e R3S W . Oy 1 B a3 KR
PR AR FET , %0 FET &%) - 3.5A HUR ( MBLEIMHE ) I, i@ fF 2 kIR0 FET |, 285 Sl mill
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ViNTRer FLIE) 80% B ViNtrer FUE) 116% , W EEIEIEH 15 52 1E Sus (N #FE R J5 B 7 BUR B . 248
FHAN R EEERT |, FEIE B BE S T AR e e s . M E ) EN 5 VCC B47)5 , B IEH G54 SHRE
[

TSR N R O A e At | AR I AR L RE Edr PGOOD I, HLIE IF 15 54 BAT A RIS HL

7.3.10 i EAUR 4R

TPS54J061 <=5l FB & IS JTEA R o 24 FB HEILT Vintrer BRIERT 80% I, UVP ELEG 2% 246 i )
EARESENL , N UVP SER A 3s TT 448k, 76 64ps UVP IR ) J5 | % ss {24 P s AN FET 3K3)
. UVP DREAEHUR sh A 5E s 8 A .

2 FB R H T Vintrer BUEH 116% I, OVP HUELES SRl B Ffdd IR B0 , T0AH B2 B 2 Bt P e ) MOSFET
WEhes , I @I MOSFET , HEARFHIRIRE InocL. EREFHLRRAER |, L0 FET #5CHT , & FET
iRl | FFERKFENES Vine Vour M few € . Z&MHELFMINIEZT , B2 kR 2K T UVP
BRI O I I (] IR 21 64ps . fE 64ps UVP SEIRIS[EG , m AV FET B . JHERibEf AR R A
HLIS BREL BT 14 EN 51

FE UVP SEIRRSTAINY , ittt A v T UV BME (BRI & UV SR ), TS B N E .
B RS AU R UV BB, UVP BB I 35 2 BORT R 31

7.3.11 j& 5 (OOB) ia17

TPS54J061 A —AM A (OOB) it B4 B | AILE L VinTrer HUE & 5% M3 BB TR 4 H gk, OOB fi#
PR Sl B |, Rk iZasEE OOB FH4 5 4 T I8 . OOB R4 T e FAE —Fi -3 0 M e it e
fRYHLE] . 75 OOB igfTHAl |, faiil#% LLsRH] CCM #ixtigfT. KM FET Si@ |, i fakas oy i i 28 22 e 30 R
LR, {5 S a8l | JRR 5l R R 28 e o5 . AEISAT AR | 3B 2 ig % A A S B e bR AT A £ P
FET K% 41817

7.3.12 By R

2iERE EN 2EHZ 8RR e s g s R A . R R R S AR FET i, e SE M SWF
PGND 2 [a]iE# K% 80 Q RIHE FET PAMfft B sl . — B FB #JEREE 100mV BLF |, 2% W ES LDO
I FET 352607,

i P S TSRS R DA A — B O
1. EN 5] R~ DAZE P e e 25

2. flR KW (OTP).

3. fil’k VCC UVLO ( FI# ) .

4. f% VIN UVLO ( FI% ) .

EEIF FIRAFAPRASE | i FET $ 434 SR 128 us.
7.3.13 UVLO {54

Zas M VIN A1 VCC 51 B . IR VCC 51 SR T VCCyyLo KITHIE AL , iZasfFR 5. Ik
VCC s L InFI# L VCCyyo FIEBIME B , &R EHIT/E . VCC UVLO & — MRS R Bl .

S VIN 3] HEMET VINgyLo FFEBIE B E(E VCC 31 E & T VCCuylo SEBIME B E | 88412 1k
PR IfAE SS A . HE VIN HEBINEEE VINgy o ETHRE B E | iZ 8445 30T 8508 3h I B UGEAT T % .
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7.3.14 Hokhyr
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7.4.1 H3IBEL Eco-Mode R A IBITIHER
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R RAR ARFF w205 . AR Hizis T
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lzce lzc AEFESE PR AL I (B 1 5. A 3% kS st oy B0, [F)2F MOSFET 2 K .
BEHE B P PR, R A IES: TR L (DCM). 3E5: 16 il 2id )5 , TPS54J061 #EA
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AR B Y PR A IO A S R T P T B R I R RSB AT SR NI oury) MVERH AL (Bl ST
AR AN AN S A A Z R BIE ) BTS00 ek 6 .
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TPS54J061 2 — 3K i R BAIHE /N [F) 20 B TR AL 4 2% o 188438 T T IR S5 2%« A0 ANt S 87 F Ayt FLIRL A
BA B FE A O R G A N T o %8 E o A 1) D-CAP3 £ R 20AN B & N S B I A) 284 . X R 4 DR
R 2R g EL A MR 5 25 U RN BT 6 3 B R S R BAR BLUR ELIR e 2% . B R VE N 0.9V & 5.5V, H
WNHEJEE N 2.7V & 16V, H VCC #i N HJEVEE N 3.0V % 3.6V. D-CAP3 il # #fdi A0, o 715 E ok %
HR Sz T B — AR AT BN A A AMEM S | X AZ A S T R E BT A A
FERD o ZIEHIIT R S — MR AR SRR F B A M R E A AR SL AR R B AT . G N T I R ) Th R
AT B A N RN R O R PN R R TR SR AR | [R] A T AR S A BRI A S TR AR B 75 G KT SRR

8.2 LRI

W REINE T BAE R MOSFET ) D-CAP3 %! 6A [F B[R L Ly . M FET 12V i N SR E L 6A 1)
FLIR N EEALE 2 1.8V Hirt .

Input Voltage: 12 V Nominal

o f lVIN
.

INPUT Cgole;K ==CH ==Cl2 ==CI3 ==Cl4 ==Cl5 Ut o Output Voltage: 1.8 Vat6 A
1206 | 1206 | 0603 | 0603 | 0.1uF CBOOT OUTPUT
25V 25V 25V 25V 0402 o soorj—e—BROOT 1 ~ vour 1 [
10uF | 10uF | 47uF | 47uF | 25V o 1T T 2

220nF
¢ ==C01 ==C02 ==C08 ==C04 ==C05 ==CO6 ==CO7 J2
_|_ = S PR 0402 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 =
= REN_T vee  vee TP1 ¢ 63V | 63V | 63V | 63V | 63V | 63V | 63V PGND
PGND 499K RPG 0AUF | 47uF | 47uF | 470F | 470F | 470F | 470F
{ PGOOD

B, P2 OF‘VCC 33 Paoop | "¢ Bl FB

Bl ? Voo 18— vee =

EN_OFF EN | MODE PGND

- TP CED) 1 RFB_T RBODE
PGND 1 f‘;&g 1.00k I 10.0 I
REN B SS/REFIN B oFF T3 P4
100k ot RTRIP AGND NT1 i BODE- BODE+
499k  ==CSS RFB_B I ’
| 2onF  TPSBAOSTRPGR | NetTie At a7nF RBODE for testing purposes only
\v4 = <7
AGND AGND PGND AGND
& 8-1. FLFH R % ]
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8.2.1 &R
W 8-1 HHF S5
F 8-1. Wit

B P16 BAME  BAE  BRE| B
Vin FHL R 3 8 12 16 \%
Vour ol Ny 1.8 \
lLoap it SRR 6 A
VrippLe it U ELR S0 Vin =12V, loyt = 6A (CCM) 10 mVpp
VTRANS E%K)’TEXEE‘]%& HUE R A |loyur = 25% 2 75% Wik , 1 Alus B8 18 mv
lout Lm  Fir v PR A Vin=8V 6.6 A
tss WA By ) 15 ms
fsw AR 1100 kHz
8.2.2 VR BITIIAR

AN TCAE 3 o —ANd ] D-CAP3 5l 2 ) fa B R o 15 4% 8 LR B Bk B AR T 1
8.2.2.1 HFEFFHIER L E#ZC (MODE 5/ )

TP RPN SOR TARREh MODE 51l BRI AT E . RHE2 7-1 , MODE 3| jli£#%] VCC LAk &
1100kHz T RAF | 7ERR SN Ja T AN S Fd B ORI B R A% 5

e AR 2 i e 45 2 (KD T OGS IS, oA 20058 8 g L 3 I W) R g R O Wi ) o D7 AR X 6 R o B 52 i e 3 e i) PR o i
MK fowo. IEFAA D-CAP3 il T E 5 e d (1 e Ji T I I (8] BRAGI , A3 RO R A BLORFF fan i R
JEAERE o MU 20 e i v 1) v B B AR B SRR 1% L T A BB

Vour 1 _18V. 1 1180 kHz
Vin(max) toy wmin(max) 16V 95ns (6)

fsw (max) =

JiREa 7 WIS 2 f R DS I AN 8] BRA T 1 e K fowe 4IB B E AT D-CAP3 il Th RE 1 4 2% 1 5 i 5 Wy I 1] B
I, TAF G LR R B, e ) s R T SR A AN B TR . 1% 4 ARG B B AR O LU P Rper (£
PAURBERAIESE ) |, fEZYES IR EE BB 10m Q o i SE7E 52 55 Ji S BT e 1 PR A1) ¥ 5 K fswy BIHIE A, JUIAE
7T RESC 7 I 2075 RS F PR B R L AR A . T ) 1100 kHZ fow IR T PN THSEAT B K AE .

\/|N (m|n) - VOUT - IOUT (maX) X (RDCR + RDS(ON)_HS)

torr_min (Max)x (VIN (min) = loyr (Max) x (RDS(ON)_HS _RDS(ON)_LS))
8V -1.8V-6Ax(10 mQ+25mQ)
220 nsx(8 V-6 Ax(25 mQ-9.2 mQ))

fsw (max) =

= 3360 kHz

fsw (max) =
(7)
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8.2.2.2 R H H/B#E (L)

75 8 THE RUBME | R SU A B B R RO K 0.3 i o BOK ST LUK 250 I A5 i S 4R R 5
WL, (EACHNE 3 BUR A B R SUBAE K o BN B BB L TURE DN A e L R S0, (EARH R & PR 25 i
IS S T BN EL ) . HARSOR IR AT 0.6A Fl 3A ZJH]. ARHE 7 FE 8 ITHH AR | EBEME 1uH i
1 R

L (Vin(max)-Vour)xVour  (16V-1.8V)x1.8V

= =0.81puH

JrREa 9 DLk ) B SR SLB It . TR 3 10 T THAE RS P R R AR PR PO PR P RUATUE (LN K T
VRAE . RGP HURERI | 205 18 HL AR 78 PR BR A 2 1 MU AR AT O o D7 RE K 11 W] SR i ks o
() RMS HLJAE , F /RS 24 P A A0 (B B KT

(Vin(max) —Vour)xVour _ (168V-18V)x18V
LxV(max)xfgy 1 pHx16Vx1100 kHz @

IRIPPLE =

RipPLE _ g p 145 A
2 2

I (PEAK) = louT + =6.73A (10)

2 2 2 2
I (Rms) = \/IOUT +lpppLe? = V6 A% +1.45 AZ =6.17 A )
P HECN CMLEOG3T-1R0. 1% LB S FIME AN LR A e H o 14A , RMS HLIRAEE N 16A , DCR & KA AN
6.5m Q. EFIZHES RS E EAK DCR , T RASLHEL &R

8.2.2.3 R EHRRH (TRIP)

Rrrip HEPH AT B A E MR E . HFER 12 H TS IR IR B bR . 10045 B ES 1 25 25 DL B HAL it B 1) R
ERZRZ%0.85. R 13 Al H T BB B EREI ) Rigp HH. 88K E B RS HAr N 6A |, Rirp
B AR A 4.99kQ .

(el Vour)<Vour )1
LIM_VALLEY =| louT ~ 5 Lx(1+Lyop ) x Vin(min)xfgy | 0.85

1 (8V—1.8V)><1.8V 1
- 2 1|.1HX(1+0.2)X8 Vx1100 kHz | 0.85 (12)
R _ 30000 30000 _ 5.0 kO
TRIP = = =9.
lm vaLey 6A (13)

a3 N e vl e e i Al DR NG i S o vl KR e o Al D R e e
i W 8.2.2.2 FTib | AU HE AL BN LA R O SR . X T REF IR | AU
TR HLJAT PR A ) 8 2

1 (Vin (min) = Vour )xVour _ 1_(8v-18V)x1.8V

| min) =1 4L 6A+ ~66A
out_um (M) =lm_vaLey + 5 L x Vi (min) x fgw 2T UHx8 V <1100 kHz (14)

V|N(maX)—VOUT XVOUT 16V-18V)x1.8V
| (PeaK) = lm_vaLLEY +( ) =6A+ ( ) =7.45A
L x Vin (max) x fgyy 1uH*16 V x1100 kHz 15
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8.2.2.4 HFEH H H 254 (Cour)

e th A ER , REBE =

1. feEtk

2. Fadhm i E RS0k

3. e x Bk LR AR AL I A I 13

B, MR AR RN A . R 16 W LC WU AR FFTE fow 19 1/30 LU kil 2 Fa e
PEEORI iR/ . 2 1% BRA B T8 LC MR R AR FF AL A S E R B, SR 72, THARE RN
frE . JiAeEs 17 AITHECH A 10mV FRAS S 1 RSB E SR I N R . ETHHSRE T CCM LARRE , At
i th LA AR ESR B ESL SRR ¥ MU SLER )«

2 2
15 1 15 1
Cout_sTABILITY > [ J T~ ( ] =19 uF

xtow 7x1100 kHz ) ~“1pH (16)
| 1.45 A
c S RIPPLE _ =16.5 pF
OUT_RIPPLE ~ g\ xfow 810 MV x1100 kHz H (17)

JrRE 18 AUTREN 19 WAL 2 18mV BRI ZR ( Bk 3A ) BUE/N AR . I ST A RS R
FEG IR 5 R T BRI OR 1400 H b AR E BT it 0 LA

V,
Lxlarep2 x| ~OUT 44 max
STEP [Vw(m'”)stw oFF_min (Max)

Cout_UNDERSHOOT >
- Vi (Min) = Vour

2x Vrgans * Vour % ( —torF_MIN (max)J

1 pHx%3 Azx(m+220 nsj
8 Vx1100 kHz
Cout_UNDERSHOOT > SV 18V 122 uF
2x18 mV x1.8 Vx('—220 nsj
8 Vx1100 kHz (18)
Lxlgrep® 1puHx3 A2
C > STEP - ~139 pF
OUT _OVERSHOOT 2 Vrrans < Vour  2x18 mVx1.8 V H o)

96 A T P SR P R B A PR AR R L, DRI IRORE BB AN T 5 0 /N AR . RRUE R SRR AT DL BR ) e K
g, iR 20 AR ORI B A . TS LC XU s ORFFAE fsw 9 1/100 BAE. AT A 5K
B LA, L U o A 2 i S R A AR E M . R Y LR DY 6 x 47uF 0805 6.3V i R LA
are MMM R A AR, BT BN BN, A A UL ) H A A P A AR AR ) 60% , RIVA
RUS AR N 169UF o 1ZA7 R0 2 foe IMELAT B KB EEK

2 2
50 1 50 1
C L — 209 uF
OUT_STABILITY = (nxfsw] “L (nxnoo ksz “TuH H (20)

N AR R AR, RIS T ESR XTSU AR K m . W KA AR R R AT , U ESR —JT a1
T 21 st SR DL R OB EDR , JRIRT iR 22 Hh it SRR E DA 2R S ER . O 1 AT S HER R
SR BT RS P A A R o 0 L P AR Y P S Y BELD R R A2 15 7T LG R UM A K

Veppe _10mV _ oo

lippLe 145 A (21)

Resr_RippLE <
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V.
Resr_TRANS < - on = 8V _60mo
- Istep 3A

(22)

8.2.2.5 L FEHN H 254 (Cin)

TPS54J061 ZRAE VIN 1 PGND 5| JAlZ [AIf8 I 4 N\ 55 % R 88 R 55 B DI - . AEAT R RVFHIIE LT, 556
AU AT REREIR IC ISR E . 2/ 10uF R A M 0.01uF £ 0.1uF FIEPy &5 B i ad. &
55 i LA T S ORI BE /N D FR % e R e . MRS A AR TR AT XBR B X7R ) 1 5 £ FL A o R Sk
v AR LR AR AR IR VG P DR A s A itk o BRIEZ AN, RIS, A0 A\ s 7T AE 7 22 5 KA R A &
LA, DU AT REm RS 261 T N B R A2 4L

I B NSO B AR S N A AT R 23 1F A . AL B BRI B S0 N B /NN H S )
5% , fEAFI 1y 400mV. iHHEE BB ANBEN 2.4u0F |, /NN 10uF B8 7l .. A6 mA
4.7 uF 0603 25V P& B2 2 P> 10uF 1206 25V P& Ay | e X AN 2K .

V,
Vout *loyr x| 1- 2 18Vx6Ax[1-18Y
oo Vin (min) _ 8V ) _ouur
N fow x Vin(Min)x Viy_mippLe 1100 kHzx8 V<400 mV — * (23)

UEAL , AR RMS FLILAIUE R A UK T B AR B B KA RMS HL . S LA a8 LA RF IS RMS H
AR T RE 24 FEATTHE , AEARBI TR0 2.5A. BB A\ FL A o B0 BUE LU KT A

=25A

Vour X(\/IN(min)_VOUT):6AX\/1.8V (8V-1.8V)

| =loyt ¥ . : 8
CIN(RMS) = 'ouT \/VlN(m'”) Vin (min) 8V 8V (24)

ST HRERFEEMANEEANA |, B B AN BB KRN A, @il b & p A Bk 2.
8.2.2.6 KM% (FB /47 )

i th A ) I H P Reg 1 A1 Reg g #EAT4RAE ( W #2265 JiiaR ) o & FB SR o 2 ) 4% Reg 1, JFAE
FB 5IJIA1 AGND Z[Ai%E#: Reg g @I Reg g H 499Q % 20k Q. Reg 1 HITHH AR N 25.

Y/ 1.8V
R =R OUT _{|-499 O [ —1]:1.001@
FB_T FB_BX[V j . 06V

REF (25)
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FERZHM A, EUCK AT 4% (Crr) 5 Reg 1 JFHK. Crp P LACSE RS BLIF S IIARALAR B o T Rt H

JE KT 1.8V 8 LC XU i RAK T fow/60 , M TTHET 2 Crr A REIRAT R W HIFI LA . LR FI A LC XURK &3 A 43
AR 7 FE R 26 THHEAS N 12.2kHz.  BLE/N T fsw/60 , BIEAE A Cre.

= 1 = L =12.2 kHz
2nx JLxCoyr  2mx /1 uHx169 pF (26)

fic

Crr ME M@ 7R 27 HHEA . ZANERF Cer BESET flo x 3 ME. EAHFITHHEELNEN
4340pF , K/ HFRHE(E 4700pF. Xt T H S % S | Crr MIZE RN IZFE FEIE LC Bk M. Fltn , XFF 5V N
i, Cer MIZESMNE T LC MU S B H BT LC XU A .

L ! = 4340 pF

C = =
P 2nxReg 1x3xfc 2nx1.00 kQx3x12.2 kHz 27)

8.2.2.7 ¥ /55y ##5 ( SS/REFIN 7/ )
B AE SS/REFIN 51 iI_E i e 2 2% o] F T 1 KA R i 1a] , A HoBd Y &6 1.5ms 5 shistie] . A48/ 1.5ms %%
BB, BT RN R TR R 28 . B 22nF (AL,

C :ISSXtSS:guAX1.5mS:22.5nF
59 VRer 06V (28)

&
N B M | SS/REFIN 5] B 752 AnF Kic/N A E. At , SS/IREFIN HiZ¥ 4% 04 2 fd F
AGND 5| Jisciiset . 5= AR 805 shit e /N T 1.5ms 1) Cgg THELAR 24 PN 38 HUS B a]
BRANG ., K, AN T T 22nF (A RSE 2 A A EER A 1.5ms B B A

8.2.2.8 EN 5/ I4 [ 4 [ #%

EN SR _E s B s s v I T A R, DMERHER TR LR s 81 SN e s Jn st (% N\ LS AE i
RS R AR o AT DL R F By I 2, DAAHRE 4 8% 28 dan A\ F K Tt L SR T AR T 50 . G iy HL IR AE
BN R 2 BT BT, W UVP AT RE Sk R S B e a0

HWEREE , HREFRM A (Ren ). EHMENT 1kQ 1100k Q Z[8. H—MrF{Ely 6MQ X
PR RRLHBE N TSRS HER T AR AT S i B . RS BB B R ((HOE 100k Q ) I, X UL
HE A A5 A IFERK 100k Q FBH , AT I AR RUR AR Ry 98.4k Q o H b Bl s Y THE L FE
AR 29 THEAFH . AGIN Ren 1 FR BT RIARHEE 499k Q

R x V.
EN_B * VSTART ~Ren g = 98.4 kQOx7.4V _98.4 kQ — 498 kO

R =
EN_T 122V (29)

VENH

T IERE EN BN RS | 8 S H A 1k R T s Ty A 28 AT AR 31 THEAS .

Ren 8 +Ren T 98.4 k) + 499 kQ
VsTART =VENHX?=1-22 V x 984 KO =741V
EN B . (30)
Ren B +Ren 1 98.4 kQ + 499 kQ
VSTOP:VENLX?:‘]'OZVX 984kQ :619V
EN_B . (31)

8.2.2.9 VCC =554
VCC 3| 2/ F 58— 1uF MR 55K 2 8s | 1540 3 FO YRS 0 R R v RESEIT 1% 5| R E .
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8.2.2.10 BOOT HZ#
BOOT #l SW 5|l [A| & /b8 —> 0.1uF KM &5 M B2 as | 740 R AR VIR I T MR AT RS 5] BCE -
8.2.2.11 K BOOT AHFAI RC &5

15 BOOT MU B T /b SW 51 L3 o, BEAE 12V Sk R AR 4 H el — /> 0@ 1 BOOT
OB, 1 PCB A7 o 25 4 My S 80et o s #4851 BOOT HBLAS SW 51 J0_L Féy e FE 3ot e e 16
P RAATE VG . B SW 5 S s | 2 E AN VO R — A4 00 BOOT Hifil. P& SW
B I Y BOOT HiBH {3y 4.7Q

SW 5l 1) RC 22 &8 A B T BRIk SW 5| BIE (1 i 30 p TR QB AR B2 . S I 22 i 4840 6.8 Q Al 220pF
X T B S AR T e R AT SR AN RN 7, (HK S8l S N % AT RN RAFAYE . 8 17 RC Sk 83 S AT g
R, B HTREAES IC [F—M , RArgedeis SW 51, JF Rz [ 2 PGND 5] I FHHT -

8.2.2.12 PGOOD _|-#r #1148
PGOOD 5|5 B, R AR B Z 5] B 75 2 — A Ehr e, @ E AT 1kQ F1 100k Q 28],
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8.2.3 N HhLk

100
95
/ T—
90 / ——
I e T e e 1
_— ita ——T
5 ol
2 80
2
k]
o 75
70 — V=5V
— Vn=8V
65 — V=12V
— V=16V
60
0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vour=1.8V fow = 1100 kHz MODE = FCCM

VCC = Wi 3.0V
& 8-2. Zt% - 1100kHz , FCCM

100

90 My

80 Tt ——

B;
5

_ %
£ 60
>
2 50
2
£ 40
w

30

/,
Vi — Vn=5V
20 — Vn=8V
10 — V=12V
— Vn=16V
0
0.001 0.010.02 0.050.1 02 05 1 2 345710
Output Current (A)

Vour = 1.8V fsw = 1100 kHz MODE = DCM

VCC = W 3.0V
& 8-3. %% - 1100kHz , DCM

100
95
—
90 ] — T
\\\_
X 85
>
2 80
@
k]
o 75
70
— Vn=8V
65 — Vn=12V
— V=16V
60
0 05 1t 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vour=1.8V fow = 1100 kHz MODE = FCCM

VCC = 4N 3.3V
& 8-4. 2t% - 1100kHz , FCCM , 4% 3.3V VCC ,

Reoor = 4.7 2

100
95 /
T
ol —
X 85
>
2 80
0
k]
o 75
70
— Vn=33V
65 — Vn=5V
— V=8V
60
0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vour=1.8V fow = 1100 kHz MODE = FCCM

VCC = 4MiB 3.3V
& 8-5. % - 1100kHz , FCCM , 448 3.3V VCC ,

Rgoor =0¢

VCC = #Mil 3.3V

| 8-6. k% - 1100kHz , DCM , 4} 3.3V VCC ,

Rgoor =4.7Q

4.7 Q Rgoot 0Q Rgoor
100 100 N ——
% [ === 9 y =
80 ZEEe e 80 ~
70 70 7
2 60 £ 60
Iy oy
c 50 c 50
2 3 4
£ 40| T 4
30 L 30
20 — VN=8V 20 — V=33V
10 — V=12V 10 — V=5V
— Vn=16V — Vn=8V
0 0
0.001 0.010.02 00501 02 05 1 2 345710 0.001 0.010.02 00501 02 05 1 2 345710
Output Current (A) Output Current (A)
Vour = 1.8V fsw = 1100 kHz MODE = DCM Vour=1.8V fsw = 1100 kHz MODE = DCM

VCC = 4h 3.3V Reoor =00

& 8-7. %% - 1100kHz , DCM , 4#}&F 3.3V VCC ,
0Q Rpoor
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100
95
e — .
90 —
/ L ——]
X 8 d
5 wlll
2 80
@
Qo
5 75
70 — Vn=5V
— Vn=8V
65 — Vn=12V
— Vn=16V
60
0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)
Vour=18V fsw = 600 kHz MODE = FCCM

VCC = W 3.0V
& 8-8. {* - 600kHz , FCCM

100
90
80
70
g 60
)
c 50
0
£ 40
]
30
2 4/ — Vn=5V
0 — Vin=8V
10 — Vn=12V
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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)
TPS54J061RPGR ACTIVE VQFN-HR RPG 14 3000 RoHS & Green Call TI'| SN Level-2-260C-1 YEAR  -40to 125 543061

@ 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
RPG0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

B —

/
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2.9
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1.1
0.9
l L*’*’**_":‘%’*“'i SEATING PLANE
015 |
-0.07 SY(E/IM ‘_‘ (0.1) TYP

SYMM

D C 14x 9-35
—>

i 0.15

S D D Gj $4LFL’JJ8:;%CCAB

T

o=
o=

4224340/A 06/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
RPGO0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

| |

8X (0.6) | (\Q ‘

14X (0.25) ‘ ‘ ‘
10X (0.5) T rrerr ]

B i |
L]A I ]
i i
5X (0.8) |=—

LAND PATTERN EXAMPLE
SCALE: 20X

SOLDER MASK
0.05 MAX 0.05 MIN OPENING
ALL AROUND "‘ﬁ ALL AROUND ﬂt

/ METAL ( METAL UNDER
| | SOLDER MASK
/8 " souem sk o
OPENING L
EXPOSED METAL lh_)\ EXPOSED METAL

NON- SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED

SOLDER MASK DETAILS
4224340/A 06/2018

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
RPG0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

8X (0.6) ¢

|
‘ |
14X (0.25) | |
10X (0.5) L T D% 7777777 _

B |
CpigT-
| |
5X (0.8) |=—

(1.2) —=

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD
SCALE: 20X

4224340/A 06/2018

NOTES: (continued)

4. 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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