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VCCpo LDO i [ H ViN=3.3V, lyceoan) = 20mA |, Ty =25°C 310 mvV
LDO i bRk B VIN |, B s 30 60 mA
REFERENCE
VINTREF A REF H & T,=25°C 900 mV
W REF HifE 7% T,=0°C & 70°C 896 904 mvV
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fowroom) | VO JFXHI% , FCCM LfEHA™ D prour = 1:2V Ruooe =02 = 935 1100 1265  kHz
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5.5 HAHHE (4)
T,= -40°C % +125°C , VCC =3V ( BRAE A A UL )

25 PR BME g BoAfE| AM
fowFoomy  |VO FF3eHi | FCOM TR st Xg,:; 2\% F\ll o= 2.5V, Ruope = 30.1k@ £ 1870 2200 2530  KkHz
fswFcomy | VO JF3HiZR , FCCM Tt Xgr:; ZVI 4%/ giUT =1.2V, Ruope = 604k 0 5 536 630 724 kHz
ton(min) I 0 I ) VIN =12V, VOUT =1V, i—AMikal 70 95 ns
torF(min) 5 R I BN (1] T, =25°C , HS FET itk F %% Bt 220 ns
STARTUP

fFH AFE 3.0V LDO B, A\ EN ZE Ay AP 55—
RerIN = 1nF
!EN BHE—AIFRLEIR | 4N VCC Hiih EFHXCC iN: 1 3.3y ?ﬁﬁb FB:J)&HJ‘ , WEN 500 700 us
U FEE—4 SW _EFEMIEIR. Cesrern = 1nF
tss P B R Bl ] YI?FM OV EFFEIEABE miH) 95% , Cssrerin = 1 15 ms
SS/REFIN 7L Vss/Rerin = OV 9 pA
SS/REFIN # H1i7 Vssrerin = 1V 3 pA
SSREFIN b Ygg%{vﬁ,gg J'O\égc =30V-53v, -40°C- 550 mvV
SS/REFIN Z FB [LAL Vssrerin = 0.5V 5 0 5 mv
ThEe g
Rosenns | ®ifll MOSFET S B T,=25°C, BOOT-SW =3V, Ip = 3A 22 mo
Rosens | 0l MOSFET S T,=25°C,VCC=3V, lp=3A 8.5 mo
FE R
lvesT-sw VBST-SW i Hijfi T,=25°C, Vygst-sw = 3.3V 28 pA
BOOT UVLO™M Ty=25°C, HJE BTt 2.35
BOOT UVLO iR () T,=25°C 0.32
BRI
L IR R ) 1 or LS FET RIIAEHT , 09 < Rigp < 3.16kQ 8.1 95 A
Rtrip TRIP 5| fi§ A B 3.74 30.1 kQ
locL FL JAE PR ot 1) 4 LS FET LA , Rigp = 4.99kQ 5.1 6.0 6.9 A
KocL RTRIP 22 Koy 4 30000
KocL #% 3.74kQ < Rigp < 4.99kQ -10 10 %
KocL &% 10k Q = Rygp -16.5 16.5 %
InocL St e g BR il ] £ fitfi VIN -4.3 -3.5 2.8 A
Izc R R, TR Vin =12V, VCC =3V 0 200 730 mA
R A AR
Vovp T EARYT (OVP ) RMEHE 113 116 119 %
Vuve RIEARA (UVP) R B 77 80 83 %
tdelay(ovpP) OVP 1 i %ER A4 100mV T8 300 ns
tdelayUvP) UVP JEik #5188 64 us
HIRIEHR
FB LFt , PGOOD M HL~F 445 3 iy HL 89 92.5 95
VpaTH PGOOD i f# FB EJt, PGOOD M i P e Bk HL T 113 116 119 %
FB TF , PGOOD M -4 e 5% T 77 80 83
Voos PGOOD Filit 7t i FB LTt 102.5 105 107.5 %
Ips PGOOD # i Vpeoop = 0.4V, Viy =12V , VCC = 3V 55 mA
Ips PGOOD ik H T4 i HL IR Ipcoop = 5.5MA , Vjy = 12V , VCC = 3V 400 mv
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5.5 HAHHE (4)
T,= -40°C % +125°C , VCC =3V ( BRAE A A UL )

ZH PR BAME  BAE BAE Fifr
o PGOOD M H~F ) ey HL-F O AE IR 1 1.25 ms
tdelay(PG) PGOOD iR [H] — -
PGOOD A it~ FIME L~ (1 428 2 5 us
lkg(P) PGOOD i1 % & HL B (1 35 FRL I Ty=25°C, Vpgoop = 3.3V, Veg = VINTREF S HA
ViN=0V, VCC =0V, Vgy =0V, PGOOD j#id
100k Q ALfH 14 % 3.3V 750 noo) - mv
PGOOD HHL Lk VAt a ViN=0V,VCC=0V,V, 0V, PGOOD j#id
IN= , = » VEN = ) o
10k Q AL 14 % 3.3V 950 12501 mv
A% PGOOD fi i i1 52/ VCC 1.5 \%
Lol G
Rpischg i TSR R P ViN =12V, VCC =3V, 25 F] HiF 80 Q
okl
Bk % BT 155 170 °C
Tson ——
OB (D 38 °C
(1) HEEIHE. REL M.
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5.6 HLAVRHE:
30 15
o8 ,,/ 14
— 13
26 L 12
24 = 1 L
— —_ ///
G o~ a 10 —
g 22 — £ -
= = 9 —
g 20 =T 5 s —"
3 18 3
n: c 7
16 6
14 5
4
12 I
I —— HS Resistance at VCC = 3V 3 i —— LS Resistance at VCC = 3V
10 2
50 -30 -10 10 30 50 70 90 110 130 150 -50 -10 10 30 50 70 90 110 130 150
Junction Temperature (°C) Junction Temperature (°C)
& 5-1. =l FET RdsON & 5-2. f&{ll FET RdsON
4
6.8 H = R1gip = 4.99kQ
6.6 < 39
I 2 38
< 64 2
S o 3.7
£ 62 =
3 F 36
c
5 ° e 35 L
S 58 3 T
z g 34 ——
W 56 o)
> 33
n >
— 54 =
=4 3.2
()
5.2 Z 3.1
5 3
-50 -30 -10 10 .30 50 70 o90 110 130 150 50 10 10 30 50 70 90 110 130 150
Junction Temperature (°C) Junction Temperature (°C)
& 5-3. T HRIE & 5-4. f3 I PRl
15 0.91
= Enable Voltage Rising (V)
1.44 — Enable Voltage Falling (V) 0.908
1.38 0.906
g 1.32 0.904
S 1.26 < 0.902
2 12 o 09 ]
2 114 > 0.898
©
& 1.08 0.896
1.02 0.894
0.96 0.892
0.9 0.89
50 -30 -10 10 30 50 70 90 110 130 150 -50 -10 10 30 50 70 90 110 130 150
Junction Temperature (°C) Junction Temperature (°C)
& 5-5. ffEfk LR & 5-6. Vref
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3 4
= Vcc Rising (V)
2.7 3.8 — Vce Falling (V)
24 3.6
21 3.4
.18 —~ 3.2
S =
=~ 15 3
Z 3
1.2 > 28
0.9 2.6
0.6 24
0.3 = VIN Risilng V) 292
= VIN Falling (V)
0 2
-50 -30 -10 10 30 50 70 90 110 130 150 -50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature (°C) Junction Temperature (°C)
A 5-7. VIN UVLO & 5-8. VCC UVLO
120 16.8
115 16 | = V|n = 12V, VCC = Internal LDO
L
— 110
& 105 g %2
Z 100 £ 144
5 =
S 5 136 — —
g 0 3 128 ——
2 8 < I
g 80 s 12 —
i= o 11.2
E 75 1)
o 70 — — Q 104
O 65 — FB Rising PGOOD rising Qo
S — FB falling PGOOD falling 9.6
6 - FB Rising PGOOD falling 8.8
55 — Out of Bounds :
50 8
-50 -30 -10 10 30 50 70 90 110 130 150 0 10 20 30 40 50 60 70 80 90 100
Junction Temperature (°C) Junction Temperature (°C)
A 5-9. PGOOD H1E &l 5-10. PGOOD ¥ FiJi
0.8 10
0.72 I = \/y = 12V, VCC = Internal LDO 9.8
0.64 < 96
0.56 3 94
< 048 3 9.2
= 2
o 04 s 9
3 032 3
o 0. 3 88
0.24 S 8.6
@
0.16 (% 8.4
0.08 8.2
0 8
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature (°C) Junction Temperature (°C)
& 5-11. T EHE & 5-12. %3 shhr iR
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7 AL

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

71 MNAER

TPS54J060 & — i e AU LB TE /N [F) 0 P e el o 2R ARG T T RS54 < A A AN SABATH S50 8 P vt R
6A B AR AC A ) L A B S o 1% AR LA 10 D-CAP3 42U B 3 B I (A 484 . X Ah & DLRE
AEU 7 A Sl ELAT IR o 2 BRORTT G BR T 7 5 K 17 (O AR L EL AL 4 2 ot AR VBT D 0.9V & 5.5V, #ft
BRIy 2.7V £ 16V, H VCC i AHIUETE Dy 3.0V 2 3.6V. D-CAP3 il 0l LI i A5 B ok 4
S 2R T R MR AT ESN A AL AN 2%, IR A 5 TR, JOF BT & A 4L
BB o ZARHITT R 55— A0SR SRR I i A3 e e i ) PR AR AR SRR R A8 AT o I 3 I S N [ ) D g
FE A N AN PR Y R PN R ER OB SGAMAR [ I ) A S B i R e 2 S IR AR 40 75 0 T R

7.2 RN

BT RBINA T HA %R MOSFET (1) D-CAP3 #x il 10 M 6A [F20 [ R4 as . HLasfiimit 12V N\ a2k
TE R BA FHLR N EEMLE 2 1.8V Hii .

Input Voltage: 12 V Nominal

7L
+ CBULK
ul —Cll ==Cl2 ==CI3 ==Cl4 ==CI5 U1

Output Voltage: 1.8 Vat6 A

INPUT 100uF = =
1206 | 1206 | 0603 | 0603 | O.1uF cBOOT Lo ouT
25V 25V 25V 25V 0402 10 RBOOT 1y N our 1 [
10uF | 100F | 47uF | 47uF | 25V R Boo) a2 1 TuH 2
220nF
¢ 5ol en P ==CO1 ==C02 ==C03 ==C04 ==CO05 ==CO06 ==CO7 2
v S 0402 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 =
= REN_T vee  vee TP1 63V | 63V | 63V | 63V | 63V | 63V | 63V PGND
PGND 499K - 0AUF | 47uF | 47uF | 47uF | 47uF | 47uF | 47uF
{ PGOOD
. P2 E‘VCC 33k PGOOD FBl-& FB
- i vee —
EN_OFF & | MODE pone
- P PaND It RFB_T RBODE
PGND |14 cvee 10.0k I 10.0 I
SS/IREFIN 4TF
REN_B AGND4  NT1 CFF TP3 TP4
100k i RTRIP i BODE- BODE+
499  =—=CSS RFB B 1l "
2onF  TPSSAJOGORPGR Net-Tie| 10.0k 470pF RBODE for testing purposes only
s
< = A
AGND AGND  PGND AGND
& 7-1. LA EER A
£ 5 L f= ot i
18 FER KRR N5 Copyright © 2024 Texas Instruments Incorporated
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7.2.1 i ELR

WVBEHHE I 7-1 5 S5
£ 7-1. BB

RItSH P16 BAME  BAE  BRE| B
Vin H RV 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‘]%& HE TR |lout = 25% & 75% Mk , 1A/us JEIER 18 iy
lout Lm  Fir v PR A ViN =8V 6.6 A
tss WA By ) 2 ms
fsw AR 1100 kHz
7.2.2 IEH BRI

AR TOAE IR R — M D-CAP3 il 1 fa] Bt #E o 15418 LN D BRIk B AN oo
7.2.2.1 R A TAEME R ( MODE 5[ )

FF AT RN 713 TAER U MODE 5] F R s TRCE . R4ER 6-1 , MODE 5| iZE#H: %] VCC LLE
1100kHz FIFF =R |, 323N G FIANES: S UM BEER AR 20 .

PR P TR B 2 (R TF SR I | A2 R i o S I () A B R S IR IRE T) o 7 R 6 il 58 A2 e i A5 36 ) R Al B
FIE K fowoe MIEFIHA D-CAP3 42 il B 2 f 54 He 4% 1) B o S sk 1) PR A B, 75 ROTF S A0 0K 25028 DL e He FRL
JERRGE o BETH 5 2008 5% 40 3% v 1) B BEL IR P DUBR BIL B SR A% 0 1 ) i S48

Vour 1 18V 1 1180 kHz

fgw (max) =

JiREa 7 AT TSR fi S I 8] PR AR A K fowe ZIXBIEA D-CAP3 4 il 45 3 P 4 25 P 85 A 5% W IS [ R ]
I, TAE G LR A B O, e ) H R T AR A AN B TR 124 SR B B AR Y ELRU L L Rper (£
AR AR e SR ), VP BB E BHY 10m Q o SULE 32 55 R O TN ] R (9 B0 K fswy BRHE AR, IIZE
7T REEC 7 I s 2075 RS FE PR AR 2 AR A . T ) 1100kHZ fow (K TP THEAS H 1 B R AR -

Vin (min) = Vour ~loyr (max) (RDCR + RDS(ON)_HS)

torF_min (Max)x (VlN (min) —loyr (Max) (RDS(ON)_HS —Rops(on)_Ls ))

8V -1.8V-6Ax(10 mQ+25mQ)

fsw (max) =

fsw (max) = = 3360 kHz
sw (M%) = 220 nsx(8 V-6 Ax(25 mQ-9.2 mQ)) @)
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7.2.2.2 3P H RS (L)

T2 8 THEL R EE | R SO R Y B e Y LR R 0.3 % BRI S0 L A0S T8 I 2 i B4 i 5
WEEL , (AR T B At R S SO K. BN S0 A RURE DR R A A LR S0, (B A 2 B 2 i
LT RS N EL ) . HARSOK IR AT 0.6A F1 3A Z A HiR4E 772 8 HITH R AR | ImEMZ 1 uH i5
1 HE

L=

(Vin(max)-Vour )xVour (16 V-1.8V)x1.8V 081 uH
lippe X Vin(max)xfgy  0.3x6 Ax16 Vx1100 kHz g )

JiiEa 9 LA R SRS I . T RS 10 W TR AR AL RS o K W B PRI PR R VRN R RLAUE (B L ATK
TUE. R HIRARIT | A% RE HL AR AE FLIA PR A 2 1 R VB R AR BT AN AT Dy D7 AR 11 T TSR R
) RMS HLJHE , HUBES QIR T IR UK T I E .

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

' = = =1.45A

RIPPLE Lx Vi (max) x foyy 1 uHx 16 V x1100 kHz o)
I 1.45 A

(peak) =lour +APPLE 6 A+ 5 - 6.73 A o0

I (Rms) = \/IOUT2 +IRippLE” = V6 A2 +1.45 A2 =6.17 A an

P H BN CMLEO63T—1R0 1% HLRR SR A B A B A 14A , RMS B A EE A 16A , DCR & K{EH N
6.5mQ . EFZHREHERF T EAK DCR, nIHEEE.

7.2.2.3 B B FRH (TRIP)

Repip HEFH T80 T 28 R . 7Rk 12 P TS B P I Ao 350 B4 o ) 5 2 B b 7 R 1
(00 R % 0.85. JER 13 LT RE M RIRAIM R R, SUMMAE RIS HFA 6A , Rgp
B HIER Ry 4.99K Q

1 (VIN(m'”) VOUT)XVOUT J 1

| =1
LIM_VALLEY [OUT 2 Lx(1+LTOL)xV|N(m|n)foW 0.85

(8V-1.8V)x1.8V 1
lm vaey =| 6 A- =6.44 A
2 “TUHx(1+0.2)x8 Vx1100 kHz | 0.85 (12)
R _ 30000 30000 50 kO
TRIP = = =9.
lLim_ vaLLEY 6A (13)

BEE RS G , 7R 14 ATTH SRR T A SR O e . D5 RS 16 T TSR AR R T ) S R e fE v
Wio W F77.2.2.2 Fridk , 262507 8 e I B ) 393 ) e L PRI ) KSR MBANAT o X T IRIRG ILIOTHERL | e A5
SRR L JAE BR 1) AR 5 22

| (m|n)=| +1X(\/|N(m|n)—VOUT)XVOUT=6A+1X (8V—18V)X18V :66A
OUT _LIM LIM_ VALLEY ) L x V|N (min)foW 271 |J.H><8 V x1100 kHz . (14)
| =| +(V|N(max)—VOUT)><VOUT=6A+ (16 V-1.8V)x1.8V 245 A
L(PEAK) = ILIM_VALLEY L x Vi (Max) < foyy 1 HHX16 V1100 kHz - (5
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7.2.2.4 EFEHH HBEAS (Cour)

R AR, FEEE R
1. FEh

2. Fadsm RS0
3. eI A G B L IATAR T A A i S

B, AR X =R R RN A . R 16 AITHEAE LC XU IR T fow 19 1/30 RN, A
T /R A M EER  Z EORA B T LC XA R FFAE G W F R B WS PR 6-2, TIRNHEE Y
frE. JrREa 17 AITHENR L 10mV R S SO EOR I U A . ITHEE T T COM AR, A
fan Hy HL AR ) ESR B ESL 51k 1%t F IS BB 7y

2 2
15 1 15 1
C L =19 pF
OUT _STABILITY ~ (anSWJ “L (nxﬁoo kHz] 1 pH H (16)
[ 1.45 A
c S RIPPLE _ =16.5 pF
OUT_RIPPLE = 8% VappLe xfeywy  8x10 mV x1100 kHz H (17)

iR 18 RIS 19 AT AL 18mV IRASIRESR (IR 3A ) (BN 2. e A SRS s L
E SR R AT R I (3 4 P P T 7 0 L

V
Lxl 2% S ©/5) I max

CouT_UNDERSHOOT >
- Vin (min) = Vour

V|N (m|n) X fSW

2x Vrgans * Vour X { —torFF_MIN (max)}

1.8V

TUHx3 A2x| — =~ .22

HH>3 X(svxﬁoomz+ Ons}
CouT_UNDERSHOOT > 8V_18V =122 pF

2x18 MV x1.8Vx| ——— "~ " _220ns

L xlgrep? 1pHx 3 A2
C > STEP____— —139 pF
OUT _OVERSHOOT 2 Vrrans < Vour  2x18 mVx1.8 V H 19)

T A T SR P G A A Y PR A A A, DR R ROR BB AN BT S (1 /N R . RRUE Wk SR AT BABR ] 5 K
g, iR 20 AR RO LA . BETHEEAE LC XU R RFRAE fow 19 1/100 BAE. AT DA BE K
i LA, L 2 2o A P A i S R A AR E M . BRI Y A DY 6 x 47uF 0805 6.3V i K LA
aro MEMM R RGN, BT ERAMAZ R E RN, A FFAT . LR 7 A PR 2 L ARARE ) 60% , RIA
RUS LAY 169UF o 1% 5 B L AR A2 foe/IMEL AT R KL K

2 2
50 1 50 1
C < 1_ — 209 F
OUT_STABILITY (nxfswj “L [nx1100 kHz] “TuH H

(20)

PN A R LAY, L2 T ESR XTSUB ARSI . W R AR R A4S , W ESR — TG
FURT 7 RE 21 APt S E DA 2 S0RCEDR , IR T R 22 A b S B DU A2 B AS 2R . D 1 AT SEHER I
TS B A FH 2 VR 5 P ) PR A6 B Y A Y P 0 PO BEL TR R 2 75 T A SR LB R S 2K

Veppe _10mV _ oo

lippe 145 A (21)

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

(22)
7.2.2.5 BEEHAHEAES (Cn)

TPS54J060 ZR7E VIN F1 PGND 5] 2 [a) 48 F 4 N\ 55 B A 28 R 5 M Th R 2 . (B4R R i T |, 5558
Han bR TTREFEIRL IC 5| E . 2/ FHFE 10uF P E A 0.01uF £ 0.1uF [ Sl 55 B A . =
55 % FL 7S BT B R PR R Rk /N D R E i R . P A 2R A R A XBR B XTR () 5 R HL A B Sk s
P AR AR EE IR E AR VO N (R R e R e . BRb 2 ah |, RIE R , S\ ol e B KRS &
LAY, DB R AT REI RS 26 A RN HLE AR AL

KB E NSO BRI N A AT 7 e 23 A . B B AR\ HLE S0 A /NN FL
5% , fEAGI T Ay 400mV. iHEAH KM ANEAERN 2.4uF |, B/NRNEBEZE 10uF i 7l . A6 % H A
4.7 uF 0603 25V W& 28 s A A 10pF 1206 25V P& 2% | 2 X R,

V,
Vout *lout x| 1- 2 18Vx6Ax[1-18Y
- Vin (min) _ 8V ) _o4uF
N fow x Vin(Min)x Viy_mippLe 1100 kHzx8 V<400 mV — ~ (23)

UEAh , ARARIN RMS HU SRR A UK T R (1 5 KA RMS HL . S A\ LA R L A RF IS A RMS L
MR 7 A2 24 AT, TEAGI R iS5 RO 2.6A. BB N FL A 38 IR A0UE FL A K T I E .

Vour X(\/IN(min)—VOUT)=6AX\/1_8V (BV-18V) .4

| - : :
cIN(RMS) = louT X \/VIN (min) Vi (min) 8V 8V (24)

W RERFEMANBEWSAE , B AN BB R BRI |, @ SUEH = A Akt 2.
7.2.2.6 KM% (FB 5/ )

i s B2y R Reg_t A1 Reg_ #EAT4iM% ( 00777250 25 FoR ) o £ FB 51 AR o 2 71342 Reg 1, JFE
FB 5| JIF1 AGND 2 [Ali%4#% Reg go WK Reg g 9 499Q % 20k Q. Rep 1 MiH5E A NI 25,

v 18V
Res 1 =Rep g X OUT-1J=10ka£ —1j:10kQ
FB_T FB_B [VREF 09V (25)
ERZHBIA , @UCK AT A (Cre) 55 Rep_t HFIK. Crp 1T DA R AS A SLHFIE AR AL AR IS o 40 SR 46 ) P
JERTF 1.8V 3 LC XU mUIARALT fow /60 , WIFTRET 2 Cre A RESRIT R UEIMGIIEEL . SR LC XU AU
ARFRARYE 7 FE 20 26 THEAA A 12.1kHz. BE/AN T fow /60 , KA Cre.

=12.2 kHz

1 1
fic = =
2nx JLxCoyr  2mx 1 uHx169 pF (26)

Crr Mg M@ 7R 27 HEAE . ZANIERF Cer BESET flo x 3 ME. EAGFITHEESLNEN
434pF |, K Ad bR 470pF. X T HE &M L |, Cep M SAZIE ST LC XU &S . #ltn , XF 5V M
I, Cer MIE S LHE T LC XS B BT LC R .

1 = 1 =434 pF
2nxReg 7x3xfc  2rnx10 kQx3x12.2 kHz 27)

Crr =
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7.2.2.7 WS FEA % ( SS/REFIN B )
TETE SS/REFIN 5| Jl L 25 8% vl H T 2E K5 s ], 3L N 1.5ms BOR sl . AB1H 2ms 3K
JAENITE] | TR AN A AT R 28 TFE A H . A — A 22nF [rEA .

CSS =|SS XtSS _9 |JA><2 mS=20 nF

Veer 09V (28)

&E
IR EEE S | SS/REFIN 5 EF=FE 1nF K&K /NEAME. 4 , SS/REFIN HLZ 25 4 Zifdi F
AGND 5| IsEBl et . 1R, AL H B3 3R] /NT 1.5ms 1) Cgg 5 ARS8 8 S5 80H s I 8] HL
2N R, EEE—NNTEET 15nF 1 HL R S0 72 A8 N ERIA I 1.5ms K SR 1]

7.2.2.8 EN 5| s fH 2 R 88

EN S _E R B s a8 v T A L, DMER BRI R 307 81 S0 e as I8 s (% A\ v IS AE =i
YIS S AR . T DA R B ) Ay DB R R AR SN o K T A R S TR T O R L s A
N R B8 S 2w BT, U UVP AT RE S kR - S B e g A

BREBNEE , BRI EH (Ren g)e EIENT 1kQ M 100k Q Z[]. 75— MrF{EN 6MQ K
AN RLRERE O 7RIS HER T LA R O A PR . R F BB (#RIE 100k Q@ ) B, X — LA
A RGUEH 5N IFECH 100k Q HFH , AT H AR R AR HUE Y 98.4k Q o H A 3l HL s A T8 Fi P
720 29 TR . ARG Ren v G FR AT RIARME(E 499k Q .

Ren_B x VsTaART 98.4 kQx7.4V
REN_T = +_REN B = ——984 kQ = 498 kQ

VENH - 1.22V (29)

XTI FER) EN HBH > R 88, R Bl B AT 1k B e mT a5 R 5K 28 A7 RN 31 tH AT HE .

R +R
Veranr = Ve x —EN-B T TENT g 55y, 984 KQTANKD 4,4y,
Ren B 98.4 kQ (30)
R +R
Verop = Ve x—ENBITENT _ g 9oy, BAKQAKD 4 4q
Ren 5 98.4 kQ 31)

7.2.2.9 VCC FEHAR

VCC 5 E&DFE A 1uF R E 55 B8 RS | R0 R R VFIIE LN MR AT REFELT 1% 5] K & .

7.2.2.10 BOOT HiZ&#R

BOOT A1 SW 5| il Ia] /DT E—A> 0.1uF B EE55 B A & | 7EAT = SO VF RIS O0 T RO AT e SE i 51 JTBCE .
7.2.2.11 5B BOOT HfHA RC Zrha

Hilk BOOT HLFHA Bh i/ SW S E R rh e JAE 12V BB s AN I ik sR A i — 4> 0@ H3lk BOOT
HIPH . iR PCB A J& i i & AR U S B0 phimy TR HE , AT A BOOT HIFHLRE SW 51 A L fy v s 3o e i 21
XN RADVEN JEH N . B SW T s pidgn , @A SN VCC I fit—4> 0Q BOOT HifH. F#fik SW
51 @ BOOT HIBHAE N 4.7 Q.

SW 5| il L) RC 2 b 53047 B T-FEAK SW 5| AL IR s R S ORI AR B . I 2k 43409 6.8 Q@ A1 220pF .
XTI A AR AT A IZ‘E)EJTHWE# B WA iz AT DAE N RIFIEE Rl 9 T4 RC Z2oh 4% R W] g
R, AR ILTEELES IC [F—M |, RATESERL SW 511, JfF{KiR 51 5] PGND 5| B FHT.
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7.2.212 PGOOD EHiHIf%
PGOOD 51 Iy T 51 B, DAL AE A P 12251 BRI 75 22— B bl @B T 1k Q A1 100k Q Z 1.
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7.2.3 W48

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
B 7-2. 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
& 7-3. %% - 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
& 7-4. %% - 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
& 7-5. %% - 1100kHz , FCCM , 44 3.3V VCC ,

Rgoor =0¢

VCC =433V  Rgoor=4.7Q

K 7-6. 2t - 1100kHz , DCM , 4} 3.3V VCC ,

4.7 Q Rgoot 0Q Rgoor
100 100 N ——
% ===y % Hl 257
T —
80 = 80 Z
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

& 7-7. %% - 1100kHz , DCM , 4}&F 3.3V VCC ,
0Q Rpoor
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100
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5 wlll
2 80
o
Qo
5 75
70 — V=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
& 7-8. t#% - 600kHz , FCCM

100
90
80
70
g 60
)
c 50
0
£ 40
]
30
2 4/ — Vn=5V
0 — Vin=8V
10 — Vn=12V
— V=16V
0
0.001 0.010.02 0.050.1 02 05 1 2 345710
Output Current (A)
Vour = 1.8V fsw = 600 kHz MODE = DCM

VCC = W 3.0V
& 7-9. %% - 600kHz , DCM

1.82
— Vn=8V
1.816 — Vn=12V
— Vin=16V
1.812 IN
— Vin=5V
1.808

1.804
1.8
1.796
1.792
1.788
1.784
1.78

Output Voltage (V)

0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)

Vour=18V fsw = 1100 kHz MODE = FCCM

E 7-10. frH R S EREFIRR - FCCM

1.82
— V=8V
1.816 — V=12V
— Vin=16V
1.812 IN
— V=5V
S 1.808
S 1.804
8
§ 1.8 >
3 179 Ll ==
5 —
O 1.792
1.788
1.784
1.78
0.001 0.010.02 0.050.1 0.2 05 1 2 345710
Output Current (A)
Vour = 1.8V fow = 1100 kHz MODE = DCM

B 7-1. R ESH T BEIERRR - DCM

1.82
— lour = 0 A, DCM
1816 — lour = 0 A, FCCM
— lour=3A
1812 our
8 — lour=6A
1.808

1.804
1.8
1.796
1.792
1.788
1.784
1.78

Output Voltage (V)

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Input Voltage (V)

VOUT= 1.8V fSW= 1100 kHz

B 7-12. R S BRI KX R

1300
1280

< 1260

I

< 1240

>

o

S 1220

3 — [ —t——

g 1200 7 7

w T —t—

o 1180 T

S 1160

H — V=5V

@ 1140 Vin=8YV
1120 — V=12V

— V=16V

1100

0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A)

Vour=18V fsw = 1100 kHz MODE = FCCM

B 7-13. FFRMR S5 H HREIRX R - 1100kHz

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS54J060

English Data Sheet: SLVSES4


https://www.ti.com.cn/product/cn/tps54j060?qgpn=tps54j060
https://www.ti.com.cn/cn/lit/pdf/ZHCSM19
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM19D&partnum=TPS54J060
https://www.ti.com.cn/product/cn/tps54j060?qgpn=tps54j060
https://www.ti.com/lit/pdf/SLVSES4

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS54J060
ZHCSM19D - SEPTEMBER 2019 - REVISED JUNE 2024

700
690

680

670
660

650

640

630

Switching Frequency (kHz)

ViN=5V
620 Vin=8V

610

Vin=12V
ViN=16V

600

Output Current (A)

0 05 1 15 2 25 3 35 4 45 5 55 6

Vour= 1.8V fsw = 600 kHz MODE = FCCM

& 7-14. FFoMRE S BRI R - 600kHz

fffffffffffffffffffffffffffff

' VOUT (1 V/div)

———————————————————————

Time (1 ms/div)

VIN =12V RLOAD =0.3Q

& 7-15. EN 53}

CVOUT(AVAIV) - e e

v -/ SSREFIN (500 mVidv) -

Time (1 ms/div)

ViN =12V R oap =0.3Q

& 7-16. EN 53

- SW (5 Vidiv) - - 8 IR N

" VOUT (1 V/div)

Time (1 ms/div)

V|N =12V IOUT =0A MODE = DCM
B 7-17.EN J53) - DCM

VOUT (1 V/div)

Time (100 ps/div)
VIN =12V RLOAD =0.3Q

& 7-18. EN <l

Time (2 ms/div)
Rioap =0.3Q

& 7-19. Vi B3h
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Time (4 ms/div)

' SW (5 Vidiv)

—————————————————————————————

" 10UT (2 Ardiv)

Time (20 ps/div)

& 7-22. i€ BES - DCM

Rioap =0.3Q Vin =12V 0.1A = 3.1A Bk 1A/usec
MODE = FCCM
& 7-20. V) <07
& 7-21. 51 8BS - FCCM
60 180
10 AT 120
~l \
20 ol /\ =us =] 60
i AP
SW (5 V/div) & \v /'<\
k) N
g 0 i 0
© ™~~~
VOUT AC (20 mV/div) S \\~\
fffffffffffffffffffffffffffff -20 ™ -60
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 120
777777777777777777777777777 — Gain
' IOUT (2 Aidiv) | —— Phase
**************** -60 -180
1000 2000 5000 10000 100000 1000000
Frequency (Hz)
Time (20 ps/div)
VIN =12V IOUT =6A
VN =12V 0.1A & 3.1A ik 1A/psec
MODE = DCM & 7-23. BAHrE

—————————————————————————————

Time (1 ps/div)
ILOAD =0.1A

& 7-24. H RS0

Vin = 12V MODE = FCCM

Time (4 ps/div)
VIN =12V ILOAD =0.1A MODE = DCM

A 7-25. T RS0 - DCM

VN =)
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Time (1 ps/div)
VIN =12V

lLoap =6 A

& 7-26. FtH RS0

VIN =12V

& 7-27. UUFmEHEST EN 53D

Time (1 ms/div)

lout = 0A TifwE = 1.0V

- - - SW (10 V/div)

rrrrrrrr VOUT (1 Vidiv) =~ =+

,,,,,,,

——————

Time (100 ps/div)

————————————————————

IL (2 A/div)

Viy = 12V lout = 7.5A 18 & HUR Vin =12V lout = 7.5A 18 HLI
& 7-28. i ¥R & 7-29. iR

Time (100 ps/div)

SW (5 V/div)

T VOUT (1 V/div)

—————————————————————————————

- IL(5Adiv) -

Time (20 ps/div)

VIN =12V

& 7-30. S5 R

lout = i
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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 ©)
@ ©)
TPS54J060RPGR Active Production ~ VQFN-HR (RPG) | 14 3000 | LARGE T&R Yes Call TI'| Sn Level-2-260C-1 YEAR -40 to 125 543060
TPS54J060RPGR.A Active Production ~ VQFN-HR (RPG) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 543060
TPS54J060RPGR.B Active Production  VQFN-HR (RPG) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 543060

@ 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 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS54J060RPGR VQFN- RPG 14 3000 180.0 8.4 225 | 325 | 1.05 | 4.0 8.0 Q1
HR
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS54J060RPGR VQFN-HR RPG 14 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
RPG0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

B —

/

N
o

PIN 1 INDEX AREA /

1.0
0.8
l LIRS == -t SEATING PLANE
o0 | .
. " ‘_‘ (0.1) TYP

SYMM

D C 14x 9-35
—>

i 0.15

S D D Gj $4LFL’JJ8:;%CCAB

T

o=
o=

4224340/B 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/B 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
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

EXPOSED PAD
SCALE: 20X
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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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