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BME LA
VIN &= PGND -0.3 70
SW1., SW2 % PGND -0.3 70
SW1. SW2 Z PGND ( 20ns B#25H ) -5
HB1 % SW1. HB2 % SW2 -0.3 6.5
HB1 & SW1. HB2 % SW2 ( 20ns HiAH ) -5
HO1 & SW1. HOL1 & SW1, HO2 £ SW2, HOL2 & SW2 -0.3 Vyg + 0.3
HO1 % SW1. HOL1 & SW1. HO2 % SW2. HOL2 % SW2 ( 20ns s 5
HNHLE i) v
LO1. LOL1, LO2., LOL2 % PGND -0.3 Vyee + 0.3
LO1. LOL1. LO2., LOL2 % PGND ( 20ns B#&:{H ) -15 Vyce + 0.3
SS1. SS2. COMP1. COMP2. RES. RT. MODE. DITH & AGND -0.3 Vyppa+0.3
EN1. EN2 & PGND -0.3 70
VCC. VCCX. VDDA. PG1. PG2. DEMB. FB1. FB2 & AGND -0.3 6.5
VOUT1. VOUT2. CS1. CS2 & AGND -0.3 60
VOUT1 % CS1. VOUT2 £ CS2 -0.3 0.3
POND & -03 0.3 v
BATEER , T -40 150 °C
IAFIRIE | Tog -40 150 °C

(1) WA RATE ST REL R BRI K ASIR o 4800 B R BUE (I FE AN R R 2 R IR S 26 A1 T B AE 2 Y
PR RENS IEWIEAT . WA I B UUEAT SFAHMEAE LN I KB HYEE N, S TREA RS & IEHIZAT | X BESIR # 1F T S

IBAT AT LS EAR HoA 5%

ThEEANE B8 45 50 B 1E
8.2 ESD #iE{H
iR LT 0A
\ AR (HBM) , %52 ANSV/ESDA/JEDEC JS-001() £1000
V(Esp) A EN GEN - — \Y
7o HL AT (CDM) , 74 ANSI/ESDA/JESD22 JS-002 @) +750

(1) JEDEC 0% JEP155 51! : 500V HBM I it e kit ESD R F 44tk e,
(2) JEDEC X4 JEP157 #5H : 250V CDM I} Aefis EARvEE ESD 2 HliMAE R % &4/,
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8.3 BUUEAT M
FEF Y -40°C 3| 150°C LA IR HE NG ( BRIEA S ) .
BAME  RE BAE|  Hfr
VIN % PGND -0.3 65
SW1. SW2 % PGND -0.3 65
HB1 %= SW1. HB2 & SW2 -0.3 5 5.25
g\(/)v12 % SW1, HOL1 & SW1, HO2 £ SW2, HOL2 & ~03 Vi + 0.3
VN N HAL s 3 [ LO1. LOL1. LO2. LOL2 5 PGND -0.3 5 5.25
FB1. FB2. SS1. SS2. COMP1. COMP2. RES. 03 595 v
DEMB. RT. MODE. DITH & AGND
EN1. EN2 & PGND -0.3 65
VCC. VCCX. VDDA %Z PGND -0.3 5 5.25
VOUT1. VOUT2. CS1. CS2 & PGND -0.3 55
PGND % AGND -0.3 0.3
T ARG -40 150 °C
8.4 AMEREF R
I~ RHA (VQFNP) i
40 31
Roua 45 IR HE 34.8 °C/W
R yc(top) SEZEHL5E (TS ) FARH 22.8 °C/W
Reus 45 25 L AR A 9.5 °C/W
R0 yc(bot) gER AT (R ) IREE 1.3 °C/W
Vg 45 2 BRI IE S B 9.4 °C/W
Wyt 45 B TRHIE S 5L 0.3 °C/W
(1) ARBIHPIRFEZE LR | S0 L-FAIC HFEHSGFF RS .
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8.5 H A Ktk

FE@F - 40°C 3] 150°C LAEGRIEE NG (BRIEAA Y ) , MAENNT T;=25T. Vyn=12V. Vycex =5V,
VVOUT1 =3.3V. VVOUT2 =5V. VEN1 = VEN2 =5V. RRT = 10kQ. FSW =2.2MHz EEIXiJJiﬁTJHj ( HO1. HOL1. LO1. LOL1.
HO2, HOL2, LO2 fil LOL2 ) &4 fi#k.

2% \ Wk | BME B Bt
HNHE (VIN)
Isutown | KM HIIR Vent = Venz = 0V 35 71 WA
Vent =5V, VEnz = 0V, Vyour1 =33V, B
Istanpsyr [ FREHLILIR , JEIE 1 JE | B, A#ATITX , DEMB = MODE = 24 KA
GND
Vent1 =0V, VEnz =5V, Vyour2 =5V, Bk,
Istanpy2 | FEHLAIR | JHiE 2 AR, A#ETIFX , DEMB = MODE = 25 A
GND
Vent =5V, Ven2 =0V, Vyourt =3.3V, &
IsTANDBY3 PR, EIE 1, HHK 1 B &, WA E, A#ETIFX , DEMB = GND , 16.5 pA
Ruope = 10kQ % GND
Vent1 =0V, VEn2 =5V, Vyour2 = 5V, FJE
IsTANDBY4 FEHLAIR | I 2, HBE Ig X WA fE , AT, DEMB = GND 21 pA
Ruope = 10k@ & GND
fRERESR (VCC)
Vuccres | VCC i HIE lvee = 100mA , Vycex = OV 4.7 5 53] v
Vecuio  |VCC UVLO FRilE Vvee LIt 32 33 34| V
Vvee-HYsT VCC UVLO B 182 mV
lvee-Lim VCC $i # i FRAE 235 mA
BlfwE (VDDA)
VyvopaRrec | VDDA 75 i i 4.75 5 525 V
Vyopa-.uvio | VDDA UVLO ETFFEIME Vyee BT, Vyeex = 0V 3.1 3.2 3.3 \%
VyppaHyst | VDDA UVLO iEif Vvcex = 0V 90 mV
Rvppa VDDA H[H Vveex = 0V 20 Q
#MEBwE (VCCX)
Vveex-oN VCCXony LT+ BIfE 4.1 4.3 44| Vv
Rvcex VCCX HifH Vveex = 5V 1.2 Q
VveexHyst | VCCX iR HLIE 130 mV
EJRMR{E (CS1. €S2)
Vest FLAL PR L 1 M CS1 3| VOUT1 Hlif8 66 73 82| mv
Ves2 R PR ) B 2 M CS2 3| VOUT2 i1 66 73 82| mv
tcs-peLAY CS Fllfy i 2R 40 ns
Ges CS JiR#H 2 11.25 12 128 VN
Ics-BIAS CS JBOK At N\ M IR 15| nA
HIJEIE® (PG1. PG2)
PG1yy PG1 UV B8 H AR TR B R BE 89.5% 92% 94%
PG2,y PG2 UV kA5 H1 AR T B R T R 89.5% 92% 94%
PG2py PG2 OV BAZ 1P AEX TR R B 107.5% 110% 112.5%
PG2oy PG2 OV BAr 1~ AR T B R L 107.5% 110% 112.5%
PG1yvryst |PG1 UV iR AR T R BT 3.4%
PG1ov.nyst |PG1 OV iR AER TR B A 3.4%
PG2yy.Hyst |PG2 UV iRiifr AR T L T 3.4%
PG20v.nyst |PG2 OV iR AER TR g A 3.4%
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TEE - 40°C 2] 150°C TAELEEEMNMA (BRIESEUH ) |, BEENNT T;=25C. Vyn= 12V, Vycex = 5V
VVOUT1 =3.3V. VVOUT2 =5V. VEN1 = VEN2 =5V. RRT = 10kQ. FSW =2.2MHz HEBijjiﬁ‘ﬁtH ( HO1. HOL1. LO1. LOL1.
HO2. HOL2. LO2 A1 LOL2 ) L&A 7#K.

24 WA BAME  HRUE  BONE| A
VoL-pa1 PG1 HJE EHBWIFE | lpgr = 2MA 04| V
VoL-pG2 PG2 HiJE SEHETFEE | lpgo = 2MA 04| V
tpg-RISE-DLY | OV B AT [H] Vour L7t 25 us
tpg-FALL-DLY | UV JEJE A3 A ] Vout RN 22 us
B MR8 (HO1. HO2, HOL1. HOL2)
Vho-Low HO 1% HT- IR A H HH L E lho = 100mA 0.04 v
VHO-HIGH HO = PR AT B lho = - 100MA , VionicH = Vis - VHo 0.09 Y,
tHo-RISE HO FFit1E ( 10% % 90% ) CLoap = 2.7nF 24 ns
tHO-FALL HO FR4IH ] (90% % 10% ) CLoap = 2.7nF 24 ns
IHo-src HO W fE 4 L Vio = Vsw = 0V , Vg = 5V, Vycex = 5V 3.25 A)
IHo-sINK HO g fig #E iR Vyeex = 5V 4.25 A)
Varuy J31 UVLO Vyee FI# 2.45 v
VeruvHys | /A3 UVLO iR 13 mv
lsoot BOOT #iras Hiifit 1.25 pA
MO 35508% (LO1. LO2, LOL1. LOL2)
Vio-Low LO M HE PR 25 ) ALK ILo = 100mA 0.04 v
VL0-HIGH LO i H PR AT H L lLo= - 100mA 0.07 \%
tLo-rISE LO _LJtit el (10% ZE 90% ) CLoap = 2.7nF 4 ns
tLo-FALL LO FB&ERIa] ( 90% % 10% ) Croap = 2.7nF 3 ns
lLo-source  |LO UgAf Hy HLifE Vo =Vew =0V, Vug =5V, Vyeex = 5V 3.25 A)
ILo-siNk LO U fE i R Vyveex = 5V 4.25 A)
EJ3 (RES)
IRES-SRC RES HLifiJ 20 WA
VRES-TH RES B{E 1.2 \Y;
HICcycles  |HICCUP #it i 512 ]
Rres-pD RES T4 HiBH 5.7 0
B EERE R (VOUT1. VOUT2)
VOUT33 3.3V #irth ML 15 A5 FB = VDDA, V|y = 3.5V % 65V 3.267 33 3335 V
VOUTs5o 5V iy o R 158 A FB =AGND , V|y = 5.5V % 65V 4.95 5 5.05
4% (FB1. FB2)
VegavaseL | VOUT &% EME 3.3V fth 4.6 v
Rrg.5v 5V #rHi i) FB % AGND Fif Vmope = 0V 3% Ryope = 10kQ 500 ¢
Rrp-exTRES | B4t 1 56 3% FLRH Vmobe = 0V 5% Ryope = 10kQ , Veg < 2V 5 kQ
VEB2-Low F AR PR MODE = VDDA 08| v
VEB2-HIGH F R RS P MODE = VDDA 2 v
VEeg1-Low DR (0 AR BB 4K ¢ | MODE = FB2 = VDDA 08| V
VEB1-HIGH WERER () FPWM 32 HF MODE = FB2 = VDDA 2 v
VEB-REG AR I R B Ty,= -40°C £ 125°C 0.594 0.6 0.606 \%
RETIRE (COMP1. COMP2)
Im1 EA 55 FB % COMP , Ryope < 5kQ ( #42% AGND ) 1020 1200 Hs
Im2 EAWS , K Ig B MODE = GND , Ryopg = 10kQ 65 us
Irs 15 2 THOR 384\ i 2L P IAE 30| nA
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TEE - 40°C 2] 150°C TAELEEEMNMA (BRIESEUH ) |, BEENNT T;=25C. Vyn= 12V, Vycex = 5V
VVOUT1 =3.3V. VVOUT2 =5V. VEN1 = VEN2 =5V. RRT = 10kQ. FSW =2.2MHz HEBijﬁﬁ‘itH ( HO1. HOL1. LO1. LOL1.
HO2. HOL2. LO2 A1 LOL2 ) L&A 7#K.

S WA BAME  HAEUE BORE| B
Veomp-cLmp | COMP 44 Hi Veg = 0V 33 v
lcowe- COMP it , Yk EH Vcomp = 1V, MODE = FB2 = VDDA 10| nA
SECOND
lcomp-nTLy | COMP2 it , 2245 Vcomp =1V, MODE = VDDA , Vgg; = 0V 10| nA
lcomp-sre1 | EA Ririgi Veowp = 1V, Veg = 0.4V, Vyope = OV 190 LA
lcomp-sinkt  |EA FEHLIR Veomp =1V, Veg = 0.8V, Vyope = OV 160 pA
lcomp-srce  |EA BLHLA , HAK Ig 5K \R/,;Z'\;E Z 11\0/k’QV(FEi;@=T§§YA’GND ) 10 pA
lcomp-sinke | EA LT | B 1 B R ke e AGND ) 12 WA
Vssorrser | EA SS %3 H Veg = OV THE Vss » FL5 Veowp > 300mV 36 mv
B iE BT X b A3
Ves-DET VGS #: I{ VGS Tk, Tf#k 2.1 Y,
toeAD1 M HO X% LO FHl4E X I i) 22 ns
toeap2 M LO el ZE HO Sl 4L X i [f] 20 ns
ZiREiE (DEMB)
Vbeme-Low | DEMB #it MK R1{E 0.8 \%
VDEMB Rising | DEMB fii N\ i BI{E 2 \Y;
Vzc-sw I E Vpewms = OV -7 mvV
Vicss | ERIEHEE e T bt 50 4 SW 6.1 mv
Vzcois AR EséEjA’]B\ I:%DHJ?QHE 1000 4~ SW JA 311 210 mv
8 (EN1. EN2)
VEN-Low EN1/2 i ME Vycex = 0V 08| V
VEN-HIGH-TH | EN1/2 & BI{E Vveex = 0V 2 \Y
lEN-LEAK EN1/2 ik B {XBR EN1. EN2 3244 A 0.05 pA
TFRIAE (RT)
Vit RT Fa i Ik 10kQ < Ry < 220kQ 0.8 v
MODE
Ryvope-HicH | I THME 1 7 AGND HifH 5 KO
Rmope-Low | Tl Ig i) AGND HifH 05| kQ
Vmope-Low | FEAZE AL A K P BME 08| V
VMopE-HIGH | 32 5 AU U ey L~ BB 2 \4
FZHA (SYNCIN)
VoemeLow | DEMB #i MK R1{E 0.8 \%
Vbems-HiGH | DEMB #ii A\ i B 2 Y
tsync-mIN DEMB st/ )Mk 9 Vmobe = OV 5t Ryope = 10kQ 20 250| ns
Fevne shitt SYNG 5% 36 \t/th(:AjV % 18V, 1 Rrr W& MARFRINR 5 5> -20% 20%
tsyNCIN-HO1 i\ DEMB LEFHHE] HO1 LAHREIE 120 ns
LSEYCNOC,:“E‘) fg DEMB FRFHE HO2 LIHRIOE |y gs et | MODE = FB2 = VDDA 100 ns
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FEZEWLE - 40°C 2 150°C LAESEIRTE I NI ( BRIES A3 )

, Jjﬂi”{ﬁﬁ@? TJ =25C. VVIN =12V, VVCCX =5V.

VyvouTtt = 3.3V. Vyout2 =5V Ven1 = VEN2 = 5V Rgr = 10kQ. Fgyw = 2.2MHz HIEZh%iH (HO1. HOL1. LO1. LOL1.
HO2. HOL2. LO2 Al LOL2 ) k%A .

S WA BAME  HAEUE BORE| B
{oEMBFILTER )iE\jEEMB K T 3 AR AL RE ) Viope = 0V 5 Ryopg = 10k 15 50| s
tawAKE-FILTER | ZEFFREHLIRAS 5K SYNC JA Vent = Venz = OV 27 us
FB%it (SYNCOUT)
VsyncouT-Lo | SYNCOUT i B TR A& B IsyncouT = 16mA 0.8 Vi
Fsyncout SYNCOUT 4% MODE = FB2 = VDDA Hz
tenoour | P HOZ LFHIEE SYNCOUT L7t |Voews = OV, Ts = 1/Fsw , Fow Hi Rar= 25 s

HIZEIR 220kQ BEE
tsyNCOUT2 M HQZ THEE] SYNCOUT FH# | Vbems = 0V, Ts=1/Fsw , Fsw H Rgr= 75 us
HIHER 220kQ BEE

#35 (DITH)
loimH B BhhL/RE A I 21 pA
Vorrh-Hicn | £HalE s E R E 1.25 \%
Vorrhow | R EERIE 1.15 Y
B3N (SS1. SS2)
Iss BB LR Vmope = 0V 16 21 28 WA
Rss.pp L7 @/=Ferl I N AL EN ] Vymope = 0V 3 0
Vss.rB SS % FB i & Ves - Vvour> 73mV 130 mV
Iss-seconp | SS it , YRER Vss = 0.8V , MODE = FB2 = VDDA 30 nA
ISS-INTLY SS2 il , Akt Vgs = 0.8V , MODE = VDDA , Vggy = OV 21 nA
SR
TsHp SN 175 °C
TsHD-HYS OCWTIR 15 °C
8.6 FF RS

TEFRI T -40°C 2] 150°C TAEL BV piles ( BRIES MR ) o SBMEX N T Ty;=25C. Vyn= 12V, Vycex = 5V
VVOUT1 =3.3V. VVOUT2 =5V, VEN1 = VEN2 =5V. RRT =10kQ. FSW =2.2MHz E*%*&EB@J%%?@HJ‘ ( HO1. HOL1. LO1.
LOL1. HO2. HOL2. LO2 #1LOL2 ) ¥ fi#k.

23 PR A BAME BAE BNME| B
Fswi PR E S Rgr = 100kQ 195 220 245| kHz
Fswa FERAH 2 Rgr = 10kQ 2.2 MHz
Fswa FEHRATR 3 Rgr = 220k @ 100 kHz
SLOPE1 PR R AME 1 Rgr = 10kQ 557 mV/us
SLOPE2 PR R M 2 Rt = 100kQ 64 mV/us
ton(min) T S E R ] 38 80| ns
torF(min) i JE ST [A] 80 105| ns
PHuot1.Hoz  |HO1 A1 HO2 2 [al {4 AR { DEMB = MODE = AGND 180 °
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8.7 AU
FEAER B , Vin=Vent = Venz = 12V, T, = 25°C

[
B K 10-4.

Bl 8-5. 1 BRI I L

100 100
95 95
QON\’ — 90 e
)
X 85~ B X 85
g g
5 e
Qo Qo
E 75 E 75 [/
70 70 |-/
— V|N=8V / — V|N=8V
65 — V=12V 65 —_ V=12V
Viy = 18V I Vi = 18V
60 60
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Load Current (A) Load Current (A)
2K 10-4. Vout =5V Fsw=2.1MHz WS 10-4. Vout = 3.3V Fsw =2.1MHz
& 8-1. ARG HBLZ AR R & 8-2. EREHBZMAKIRR
I B R I L B L I L IR MU I I I I I
VIN 2V/DIV =
VOUT2 1V/DIV =
VOUT1 1V/DIV B
" louT1 sADIV B
s
. . L ] _
I 80 ns/DIV b . . I . . ms/DIV
P I EPN SN IV PN AU VRPN EPPP At N I I I PN ISR (VI [ N R N oo
2 10-4. W2 10-4.
& 8-3. FFRTRHE & 8-4. 5Bt
[rorrprr [ I B L I I LI I ] 6
© VOUT1 100mV/DIV T f\ =2
- o IS
T | [}
v ; S -
R - - /
T c | ]
f"‘— - g 4 —
"""" HH >
~{ louT1 2ADIV =l
T c 2
2
(o]
2
T 21
n
100,45/D|v; 0
] -50 -25 0 25 50 75 100 125 150

Bl 8-6. kW U S iEE Z RIHIR R

Junction Temperature (°C)

VEN1 = VENn2 = 0V
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10 30
—_ L~ <
3 ° / z 28
= g
g / 5 /|
= ~ O 26
b ~ = ~
= [0}
g / &
e 4 // <
=] (€)
e 7 2
o e}
3 g
n 2 5 22

0 20

0 10 20 30 40 50 60 70 -50 -25 0 25 50 75 100 125 150
Input Voltage (V) Junction Temperature (°C)
Ven1 = Venz = OV Venz = 0V
& 8-7. KW I R Z KR K 8-8. iliE 1 IR SERE AKX R

z 30 3.33
=2 S
s 25 ° 332
5 =
3 &
5 20 o 3.31
[ —
S > 3.3 /
g 15 5
5 £
2 10 O 329
S .
o 3
(] [sp]
é 5 E 3.28
P = Channel 1 ic
g === Channel 2 307

0
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

E 8-9. ULIQ AL R SR EZ RIFR R

-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

&l 8-10. 3.3V EEHH BIE (VOUT1) 5HREZ | K%<
%

5.06

5.04

5.02

4.98

4.96

Fixed 5V Output Voltage Setting (V)
()]

4.94
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

F 8-11. 5V Bl BB E (VOUT1) 5iREZ AKX AR

0.606

0.604

0.602

FB Voltage (V)
o
[o2]

0.598

0.596

0.594
50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

& 8-12. RREESEEZ EIKXR
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100 114
98 112
£ 96 £ 110
8 8
2 9 2 108
[7] [}
< o
£ o9 = 106
> >
) (@)
g 90 g 104
88 = Rising 102 = Rising
= Falling = Falling
86 100
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-13. PG UV BIE SR EZRIHIR R &l 8-14. PG OV BfE S5RE Z KK &
5.3 3.4
5.2
g 3.3
w
g 5.1 %
) o é 3.2
T — =
> J—
9 B g 3.1
S 49 )
Q
S 3
4.8
= lycc = OmA = Rising
= lycc = 100mA - Falling
4.7 2.9
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-15. VCC R R E SREZ H KX FR [ 8-16. VCC UVLO RELEEZ AKX R
350 5.3
300 5.2
<
E — Z 5.1
£ 250 — o
3 8
g S —_—
5 200 <
&) a
8 g 49
= 150
4.8
100 47
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
&l 8-17. VCC MG RMESEEZ MR R | 8-18. VDDA fe EHE S EEZ MK R
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3.4 4.6
S 33
5 g 4.4
o (2]
2 32 S
s S 42
O =
'_
%‘ 3.1 x
: :
S 3
= Rising = Rising
- Falling — Falling
2.9 3.8
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
/& 8-19. VDDA UVLO BESEEZRIFIRER K] 8-20. VCCX JH/RBIE 5IREZAKRX R
3 77
25 76
a =
= < 75
2 _— S 74
5 15 — 2
2 L —
CI;) // é &
x 1 £
g E 72
g 3
0.5 71
0 70
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-21. VCCX JFRHA HREZ AKX R & 8-22. HEFLEI (CS1) BE 5REZ AKX R
12.6 100
R 12.4 ~ 80
> £
% 12.2 é
8 = %
s 12 — o)
%:L \\\ o 0
£ ©
< 11.8 5
8 <
=
1.6 20
= Min On Time
= Min Off Time
11.4 0
50 -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-23. FLUURI (CS1) AR SEEZ FMKIXR | & 8-24. Fj5 SH@E T MAEWTH ] (HO1) SR A
KR
16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM5143


https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL6&partnum=LM5143
https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143

13 TEXAS

INSTRUMENTS LM5143
www.ti.com.cn ZHCSNL6 - MARCH 2022
2.8 24
S
» 26 22
k]
S —
o =
o
F 24 S 20
9 3
5 2
o)
o 22 18
@
= Rising
= Falling
2 16
50  -25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-25. BOOT (HB1) UVLO B 5EEZ KK A & 8-26. % JE3h (SS1) IR 5SEEZ HIKIKA
250
200 \
a \
53
8 150
é \
o
8 100 |—)\
- \
o
50 ™
N
\\\
0
0 400 800 1200 1600 2000
Switching Frquency (kHz)
&l 8-27. RT HLFH 5IT SRR Z AIHIKH
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9 {40t BH

9.1 iR

LM5143 & —ZK P FHEXCETE I iz dil 4 , BA A L ERDIRE |, Be sl nl 78 3.5V £ 65V 5 4 A\ HL s v FEl i T
Y B e R F A B s F s . LM5143 7] DA B 34t 3.3V 5 5V #i d ik , s 44t 0.6V % 55V ] 4t i
JE o IXAS S T8 T R H A 42 i T A0 MOSFET BKzh 8% | REfg IRt 3.25A W F7 LAl 4.25A WAH E
Wo FHIERNFEX I 8] B 7E B R PR b/ FF S 8% e 1) R — AR S

AT 43V v BH 25 B FE S DCRHEL e Jkall 1 mEL gt ABS g il 77 8 M7 S A3t il A 2 6 Mot s 3% ) S e {1 b 97 PR ) R0 15 438 1)
REEAME . B CRE R AEEE ST e B ERRERFEN A, DU E s RS (Bl 10:1) fIN
. IRG 250 P /E 100kHz & 2.2MHz 2 [8i#i 740 fE , H HiZAnZnl @i m) DEMB i o5 i £k 5 &
ik 2.5MHz 4N B R

AR B YR T PLIZE R3] VCCX DU KRR B2 B s i N B R N B A AR« P el 3 ) — A8 45 D RE S Fr AR
FELSEMHE R (DCM) 1217 , Wi — IR Em R A& FRRBCR BRI R At . SR Dae LU T LI
FHL I PR 1)

UVLO

ZFER W ThiEE

LM5143 £ 1% % FURE I Sk 2 049 /£ CISPR 11 Al CISPR 32 EMI 23R . B3 4™ S5 55 (SSFM) Hi AR 1] LA 4% i
{H EMI 125 | 1 B R 2§ ) B & N AR IR 5l 25 G605 B O BR & s> sk 8. BJa , NS 25 @ E 1)
180° FAHATHIBAT R T My N IR I AN R 2R 5K

LM5143 KA e /545 1) 40 51 VQFN 52358 sfe i st Bl

18 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM5143


https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL6&partnum=LM5143
https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143

13 TEXAS

INSTRUMENTS

www.ti.com.cn

LM5143
ZHCSNL6 - MARCH 2022

9.2 ThEE T HEIE

I
COMMON } SYNCOUT
I
VREF 0.6V !
! CLK1 ~—] | 0 DEMB/
i PLL & L SYNCIN
| oLz OSCILLATORS !
1 DEM/FPWM ~— !
| "1 voon vourt 7y 220 |
! |
VDDA [ Hi} CONTROL : Y DITH
! 22uA 1
! |
i HICCUP FAULT RT amp = |
TIMER la— w2 !
! 512 CYCLES 800mV INTERLEAVE i
i wQ -— { ] MODE
! |
I
i — ﬁ HICCUP1/2 : RT
LT T !
T T T T T T T T T T T T T T T T T T T T T T,
I
| CHANNEL 1/2 |
EN1/2 [ H i
! I
! I
! - I
i ILIM1/2 |
i 2 CURRENT !
| LIMIT !
! |
cs1/2 Ea : [N o2 !
I
VOUT1/2 [+ - ] TJE\!/L/CZ) {7 HBA
' 3av SLOPE COMP i
I
} WA RAMP !
| : AWM ! 3
| J |
| s FB L ‘ !
! DECODER I
i % /MUX DEM/FPWM — ] : HO1/2
EB1/2 [} i COMP1/2 ENABLE HICCUP1/2 —m] H{ ] HOL1/2
* |
r | INTERLEAVE ——»] ‘ |
! ERAOR PWM1/2 1
! AMPLIFER " a o] SW1/2
! i
3 0.660V ds 5l Voo i
PG1/2 [}ﬁ‘ PG ckire |
[ DELAY |
ol o :
i DEADTIME H ]1LO1/2
i L 0.552V L 1LOL1/2
I
! |
‘ ]
COMP1/2 [ ii
i =
! 210 |
I
SSs1/2 [ N STANDBY i
! LL KF ILIM1/2 1 PGND1/2
* |
! P ——
L fee P t50mv =
} — 125mV }
I +1 e I
i S51/2 t—] !
! |
L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
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9.3 ke i EA

9.3.1 I\ HIETEE (VN)

LM5143 TAEH N HEVEE N 3.5V £ 65V. %8 EH T 12V, 24V 1 48V K4 HIFEM P M E# . KB 9-1
BN FRLE 7 T SEIR IR T LM5143 H R FH B v 5 56V XU i L1 B2 s R S 28 BT 75 1 BT A ot . LM5 143 i
W LDO —FFa E 28 K Mt bk B s A2 o) e B S 4t BV i B H R0 (( BUE SN HL I i T BV DL A b ) A I 23 I
FERAS ) o

P

ol
1

¢ Y iiovccz

VCC VIN FB1 FB2 MODE
— HB1 HB2 —
- Rho1 T T Reo e
Vourt Rst Low ™ HO! HO2 7 Le Rs2 Vourz
w. HOLA1 HOL2 c%ﬂ
Cor s o—| sw1 swz2 [—* o Cos
I > | Lot Lo2 |—e . I
= L] ows Loz | L

PGND1 PGND2

— EN1 LM5143 END —_

Rrr
_,__’\N\’_ RT PG2 [—»
- --+— PG1 SYNCOUT |—» SYNC Out
Cs1 CS2
VOUT1 VOUT2 *
SYNC In (optional) —»] DEMB

Ceomr1 Reowps veex Rcowmp2 Cooupz

COMP1 COMP2
AGND SS1 RES SS2 VDDA DITH
— Cup1 A L1 L Chrz —

—_— CSS1 CRES CSSZ CVDD CDITH

B 9-1. FINFL TGy 3.5V £ 65V Hi Fr 00 M iy i i s 28 R 2 IR

TER N B RS, WO VIN I SW 5] BITE 28 26 Bl 07 3% A8 FH0 R AN I 70V I Z4and i KATE R . i %
e HEE 2607 % KA, WPl RS H3K 1IC. (6 PCB A Ja 18] /1N O A 3 5455 FH 1o 5 2L 4\ 55 45 P28 28 SR B K PR
JEE R /> B R4

9.3.2 & L fm B H KR E# (VCC. VCCX. VDDA)

LM5143 & — AW EE VCC i B gy | iZ%faE 28 PWM £ 25 # 4t0w B HL 5 - A 43 MOSFET 4t
PRIREN 2% . H LRSI (VIN) 7T DL B B 3 ik 65V M AN EE. A, LA HBET VCC & Ak
P, VCC L E S EREE VIN I8 2 — N/ NE %

VCC #a k234 B R PR 1  170mA ( Be/ME ) « IR, BJESS 21 VCC 5|l EIE B A St . X4
VCC HJE#T 3.3V I, PN @ E R (a0 ENT AT EN2 30T 2V iHJE ) |, IF BB ST
th. WASBEIBEESE A %, BRAE VCC HLE[% % VCC P UVLO BIfE ( $ifE N 3.1V ) LR, 8 EN1 &k
EN2 J)# 2R H - FRAE . LM5143 A WA VCC 51, XA 5| L AI7E PCB iERAE—i#d. TI #IM VCC1
#| PGND1 LA VCC2 %] PGND2 E#:H A~ VCC H&E . FA VCC AN AN H AR N 2.2uF £
10pF.

MG BV et i ge 4k i VDDA IR E B . i —A 470nF & 25 2s 55 1% VDDA |, LLSZHLRME: 75 N & (s B L%
M. % , VDDA A 5V , (HAEFANFIEN 3.3V Wigfr&4F. BB AR | XN Voyry %8 3.3V, i
Voute 2. £ - ANEARBRERT , H Viy 8 3.8V H Vourt N 3.3Vo
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¥ VCCX iEH: 3 VOUT1 8§ VOUT2 4bf) 5V fir i sl d2 245 5V IR, PUERCOK BRI HUBF K VCC Fa K 25 1 P
DMk, R VCCX ML KT 4.3V, VCCX &ENHREH:F] VCC HWNH VCC LA 2 H . Wik AE
F, ¥ VCCX #%E#:3] AGND. V)20%% VCCX ¥E#:%3] 6.5V DL FEE - 0.3V LU R M HL E o T S b3 v Y e 1 3]
VCCX KN LM5143 i |, Viy SATERTA 24 B R TAMTRE B E |, LT 3 28 iR

9.3.3 % (EN1. EN2)

LM5143 G & AMERES| . EN1 AT EN2 A5 BT S2305 Vour1 M1 Voure BIBMALJE B F1SC Wiz il . X Le{fige 5|
Al DLER R EIL 70V HE. SRR KT 2V, HxF A A2 E . W R Al RE 5| g hi K F] 0.4V DL
N, NS AE S T, A RPN ER AR AA ), LMB143 B AT Ig SR | A VIN SRER (1 318 B
4pA. TIARZEUCK ENT 3 EN2 R,

9.3.4 HYFIEFE WA (PG1. PG2)

LM5143 5 M+ Vourt M Vourz Bt AU SIS 5 >R e AL e Pl Rl 4. rRLIR I 5 Zhie mT TS Bad i A
82 HEL A O i 3t L B T T R E R . R L B R R A TR RS I, A HIRIE R R (PG AN
PG2 ) #i Ul 2 m BT RARA o« A0 S A0 SR B 28 AR IR R IR BEL ( SR Z{EN 92% ) PR Bt i 2
HURIEH L IRBME (MDY 110% ) BLER , o E S Ul SR . 25ps HLIQ U kb g I 25 T B 1 Fe4
A] LR IE #1555 BB I . T2 IE PG A1 PG2 S5HSGZ AR 2 A& R 100k Q ) B =S . FORBIHE
LA EE ENT B EN2 ZERTAHR. 1 B AR IR 4R, PG1 AT PG2 = BALNARH T

W LM5143 40T W5 B (Vpems = OV) FHEHENBEIRAEL S | 0 H YR 1E 8 ELAC a8 2 G | DU B 25 e i vl
Feo HIUXMEOLE , PG1 A1 PG2 4b T MRS B b (A SE 8 7 Ed A ), DUEAS AT IN 2% H R T
s RS

9.3.5 JF &K (RT)

LM5143 #5355 22l 1T 95 1% | TSRS 288 % 1% B £ 100kHz % 2.2MHz 2 8], CLK1 & 1 funtéh | CLK2 2
JHIE 2 FRTEP . CLK1 A1 CLK2 A 180° S4H. AT UMEH 72N 1 R84485 2 FF MR X N RT HEFH.

22

el )= Tez]

(1)
TEBARH Vin 4T, A& MOSFET HT— Si@ ) 8] 481 2w 72 % B IR T 28 A RS, LM5143 &K ZiEiE m
FRFEH, HE PWM 817 8 i 32 6 2342 iU R ) B R B A7 . RSB T , 1R 2 ( CLK1 Al
CLK2 ) &M 7 0isdT , EAIP/NEIEAS T I gRFE W B FIAR N R B 2k .

AL B A N B BT RS DB A AR R 2 tHEAS .

tsw

ViNmin) = Vour -
tsw — torF(min) @)

Hrp

o tow AT

° tOFF(min) #& 60ns E‘]E%%E%H‘ﬁﬁj‘ I\ETJQ

9.3.6 49> (DEMB)

EEAF LM5143 548K F D |, iE7E DEMB Liin— AN ZE B EMES (KT 2V) . LM5143 W RZ £ 2R
FEAIR ) £20% |, fx KN 2.6MHz. W EAE RT HIHZMEEES |, LM5143 £ 20 RT HEBH 8% I 5 48R 4 )
W TEREI Vin 25T, IBBIIRGE RIS (R G , [F2BAE 5 2w 208, NI AT BB T AR SRk AR RF 4 H
i,
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9.3.7 [FIBHitt (SYNCOUT)

SYNCOUT HiJER&— M EA ETHEY) 90° i 5 HO2 ( B8 90° Rl HO1 ) KIZH 55 . 24 SYNCOUT 55 H
T 55— LM5143 il g5, Bl DU/ FEAZES A 90° FAH

9.3.8 # M (DITH)

LM5143 24 7 4R R sh ik 0 | %% T0@E T 7E DITH 5 AGND 2 [aiE#:— /N A SRS . X7 DITH Abf=4:
PL1.2V AR ORI = MIERIE. ESRE 9-2. —MAEESTE RT HHAT B EARRR T £5% o [ A X R5 #5 5R
BEAT ] AT DM TR 3 SRR B R SIAE Fyop WTAa ) DITH HIZS . O 1 ib$hs) ik e AT 2l 28 g
& EMI , HEZ LN T 20kHz |, I ELER A fE IFE 51T .

21pA

Comn=5F— v
2-Fyop -0.1V
MOD @)

& 9-2. FFRAEH )

402k DITH £ 0 sIYI IR 8 3 VDDA |, s thRe 2 4cAE iIF HE B M, BRARK VCC SRl JE HIT R IR T
VCC UVLO [Rff. i DITH 7E0 Fa i+ %] AGND , MI<BHIE Comy 78R, WMTZEHI R8N 54h , 25 LM5143
AR B EDER, #Ehth S gEE A .

9.3.9 AR EK )53 ( SS1. SS2)
BRI Re AR R 2B WA BIF A n, BRI AT 98 JR BN A R -

LM5143 BA T HPORZIIIRE , ZINREVRE Tl ( —BRECE BE ) AT RN a] . SR B2 R i i A 3 B0
TRV R, AT G I IR O AN BB R e A BT

LM5143 2K FB AR5 2 SS KL 600mV JEAErRE ( HU & P IIEARE ) - £ SS HUEN OV %IF T,
BIRBIFP PTG, WS 21 0 A BORSTHRIRIE & SS 51 EPNESMT B S i 7 ds BB i B @i T, A2
FOAH ¢ FB ORI f i T . AR 7 R 4 TR ROE B AR
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Cgs(nF) = 35-tgg(ms) @)

Hrp
* tgs AT AIERA BN TE] .

AL JE AP R SS SRAFIEFF %, EAREBUXFEM. LiEHl gt T FPWM #20 (1EiK DEMB E4# 3
VDDA k% & ) i , $ifk SS 458 COMP fE N FIIK. LO &RFFHF A |, KM MOSFET <X}t R 2%
L, AT S EE R I A R . AHELZ R 24 LM5143 PN 308 4 R H I % SS BT, LO MR ER ) e 2
WeEEH

9.3.10 I E#E A (FB1. FB2)

TEEAT M IR L P2 A LR, LM5143 it R LA ST i B R 7 A ] 22 B A R R i —AS TR — N R
BEL 73 i 25 D00 T LK A U1 S B R A U . Bl A R FB 5] & B2 2 VDDA |, 7T LK Voutt BX Vouro FLE N
3.3V Hith |, i FB 45 AGND |, ] LK HECE v 5V Hrth . i B 2450 FB1 A1 FB2 4% ( VDDA
5 GND ) . BB & E SFIF H L8, HH LM5143 Wi H VCC Mk A ZE H R UVLO BIELL T |, 5
B A 1k

J34h, WT DL S A 5 FB 51 BAITE] A A0S R BH 23 e A5 R B B A . A R IR VSR D 0.6V & 55V,
FB AbHi T BIME )y 0.6V (Vrer)o A2 5 705l H 5 S it B B8 A0 R S it LB 28 (703 Regq A1 Regp &
R ) HME. EZHE 9-3.

V
Reg1 = { VOUT _1J ‘Regz
REF

(5)
Rego M BGRIAE N 10kQ & 20kQ.

i

_ Lo
VOUT1 VREF + gm= 1200 ]J.S
SS + —>>
r‘l FB1 _
f Co —

— — RCOMP AGND

CCOMP

E 9-3. #EHIFF R RN
FB 5| I Fid e BH 2 25 () 38 4 B 25 3 BH T R T BKQ |, LM5143 A BE R I F11% 43 e 5% 316 FH N 38 10 13 B S AT

VA AR
R
FB1 T MFB2 ©)

IR TR EAE K Ig B, IR R B &5 o MANER 23 R 8 AR BRI A FLR 2 1 N 2 LM5143 Istanpsy FLUR
AU 15pA ) o JRIFFEI VN 70 2 IR 4% 8 Vour/Vin IIELZRBET 20 . Bilin , @i Vour #A 5.55V
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I H Regq 55T 82.5kQ H. Regp 5T 10kQ , NI 5 FE3C 7 KT 509 S it A FHAS SR AL B PT 75 (1 12V B A i
CPANC SR

Vour _ Vour ___ 585V 585V .o

IVIN(DIVIDER) =

lvin = lstanosy + lvinpiviper) = T9HA +35pA = 50pA -

WARA T B T 0 — B AR AR AT, T VCC F i A TR ACIRGS . A HIEIE AT HB R il B 28 Tk
EIHAE VCC. [t , HO JRAN & B HIAL ( 2979 1.5uA ) W LUK CLAR T IEIE i i IR T R 240 2.2V R A
i XA, TE R O i A SR PR A (100kQY) SR PRAFAR FE R R WTIR A

9.3.11 HJE A2 S iE I )

/N HURR VG A CE AN PR : 0.6V 1) LM5143 HL R H AL Ji vl 4% 1 G 1T OB 58 ton(miny e

tonminy A BOBR & T 45 FF IR T Vour/Vin I ERE R . 3T [ 2 % PWM TAE | o % e % b 4
W27 8.

Vout
Ve tonmin) - Fsw
IN

(8)

Hr

M tON(min) y\j 65ns ( E‘i—i—@fﬁ ) o
* st FETFRINZ,

R AR e MR AT BB , LM5143 2 [ RE T RIS AT Fe o R o iR AR 5, DA 5 4y v L o
o Bl AR R 24V, JFRAEY 2. AMHz , T HTR R H RO BV, 2 T REC 9 Hp i R e
P

5V
24V

0.208 > 0.137

>65ns-2.1 MHz

9)
XFT 5 Vin B AMERS B E , — AT RN LM5143 FF 5GP ki 2 )7 22X 8 MK .
9.3.12 REEA PWM HE:EE (FB1. FB2. COMP1. COMP2)

LM5143 {45 8 18 #B 2L A7 i 25 5 SO RS | ZOR B &7 AR S s He T R P SR 4 UE (0.6V) 2 2 ik
EL iR 22 IR o % O 3% 0 i HH i i 2 21) COMP B JHL , i FH P RERE SR AL AR R4 B PR S M o DAL PR AR 204
I VORI B AME R 4

IR A S W E |, — M T IR TER , Hd gy A 1200pS , 15— H T 1 TR, K
Hogm N 60uS. WEAE A IEHE TAEMA |, K MODE %85| AGND. 8§ K TIE Ig #:0 , iFiEs—4
10kQ HLFH#5¥ MODE i%#:%] AGND.

9.3.13 Rlg A
LM5143 Fi] FF i A8 o i 20 q% R K T 50% 1 5 25 LR IR AL N 3R - M2 | Mgk Frfa g iztr. o] LU 5 F =X
10 PR IE HUR , AT RS T e SR S LR A R A M

Vour(V)-Rg(mQ)
Lo-ipeaL (MH) = QUT S
24 -Fgy (MHz)

(10)
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o HLBRME R/ | DA-UG (PR ORI R | IXRE T USSR PR B M A /N RS R R AR A | RIS S RS i g,
B 1o A R CS B R T e (1 P I 2 5 SR AR T B

o R BR K |, UG0S FLBE F A B/ | IXRE T DA IEAE R RMS HLIR , TR iR, BREE R
(Y HH R 2 28 O 2 57 R S A

9.3.14 BRAL A FEM ( CS1. VOUT1. CS2. VOUT2)

AT b 1 T AR B T B 0 (¥ PR RS FRLAT o BB — b v P R R IR ) P A R BEL B (BRI MR

), S R R R S R EL R AR ( DCR LI ) .

9.3.14.1 4 Ji HE I B

K] 9-4 R T A% FH 43 Vi v BHL 28 147 11 PR JER B8 FR R RR N o H T B o e s W ) E RGBS LR, DAZE AN AR IR Y LN
PRALUERR ISR AR . A T R4S (0 P e SRR AT AR, A AR B RS R LR O 2 1) TR — MR 1%
PRI B B AR I I T R S 5 SRR B LM5143 F I B FBOK 38

WM CS F| VOUT I 3 AR 22 45 LIRS St 73mV 1 EL i PR BRAEL | v PR o) b A 2 2 37 B & 1 S 1)
HO %y Sl SR A% T B PR 1) o T DAt P 5 R 11 SR 5502037 FL L

R = VCS
S Al
loutcy) + Y

(11)

He

* Vs A 73mV [ HL 0 R -
* lout(cL) RRBEM |, ZE R ERNRT BRFBIIA , LU Az 19 1) i A as R AR Bk
o AN R HUBRER ST R IR A -V E

i

p——1[ Vourt

—Co

— Current sense

- VoUT1 > amplifier
:[: CS1
L +

CS gain =12

Bl 9-4. 43 R LR I S

B R AR, MR SS BB IREIZELL FB & 150mV. 2R AT SASS wi S |, SS 4 44
JEFH . XHPR SS AT LATE R BT i i FAE AR B R A, AT B P 3 TR B A e R e

9.3.14.2 H /%58 DCR H /80

X - T6 T R A B AL PR B R T RE R Th R N, B PR AT L3S DCR HL I o X T A FH 5 2% R BBR )
RC B [ 25 SR AL AE X H B8 FEL IR I 4L o0 I 75 . i HAT (X DCR BFZEM HEEE | DUEAE IR KM N2 10%

£ 15% KB B R PRI B . B 9-5 M Rog F Cog MR AL G HIRIE JEPES | [RIT AEf8 LA 22 70 7 UK
M FEEE DCR A B
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Jj ffffffffffffff
]

D VOUT1

| —_——Co
Res Ces

= Current sense

lifi
L VouT1 ~ amplifier
:I: CS1
LI +
CS gain =12

9-5. H/&% 3% DCR RSB T

(AT 12 i s Hrh It 258 E IR . 4 RosCos MM ST Lo/Roor I , BIIAE Cog 1
H T F LRSS DCR T | I S DL 0 . R RosCos I EOR ST Lo/Rocr BT, NI7AE
R R 2

* ResCes > Lo/Rper — B IE , (S RARIE 2 -
* ResCes < Lo/Rper — B IE® , HAZRIRIESTHOR .

1+s- Lo Al
Vae(s)=—— DCR R A1 + 2L
cs(s) 178 Rug -G PoR | loutier * 75

(12)

WHFRTEEET 0.1 uF ) Cog HUA , DAZEFFRBHITRGIN LS, M BEARIT AT OG5 m 40 HOe 75 1 5 k. A4
BET 2.1 IR, B ORI A ELAUR Z2 A 2 BOACE CS A VOUT 5 Bz 18] i in ) 22 73 F R I 5

9.3.15 Wi TR #] (RES)

LM5143 £ & ml ik W s 00— 9 Thie |, 78 RES 51 &S — A R 85 28 HiZThRE. FIERIZ1TH , RES
HLA A 2 X HUBOH . an SRR AR 512 NSRBI IZ R B R R §1] , SS S8k , 1 HO A1 LO frih <9 2EH (E S
9-6). —/20uA HLFEFIE N RES HAEZRAAH . 2 RES HIEFA&E 1.2V i , RES &#Hifk , M SS H#
BT H . W R I SR DA TF 5 J R T S A i Fe i BRI BME |, 512 A st s a8 0. AN E
TEARAFAE SRR T 2 5es |, 12 RES 5l EE L. —ANEE ] AT B8/ 88l |, s — A MEiE e
BAT . GOSN ETE # AL T A I Al R W AR ORI S — AN B W sk A bk RES HJT46 RES
s M. R, M VrRes = 1.2V I, BiNNEIES—FER B30, R RES 78 K ZEH: 2] VDDA |, A
HIE R AR W ek TR .
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1.2 V RES threshold

Current Limit

detected Ires = 20 pA
\ oV
RES % . .
I I \
I I \
I I \
I I \
I ! |
SS
/‘:\/V | lss =21 pA
I
! I
| ' S ™ Vrer =06V
VFB + 150 mV : : :
I T I
I I | |
I I \ |
-— >l >l >
I | I
| Current Limit persists | tres : tss !
' during 512 consecutive ' Hiccup delay ' Soft-start time

clock cycles — no switching

A 9-6. WretE =t - &
4 2R 13 15 RES H% .

Cres(NF) =17 -tgeg(ms) (13)

Hop
© tres RFREMBISER | WK 9-6 FiR.
9.3.16 = UFAVEMIAIRIXZN2E ( HO1/2. LO1/2. HOL1/2. LOL1/2)

LM5143 5 N V418 MOSFET #Mit#k 3% 20 #% Al — AN S w0l H P 3 e 2 SR IK B 7858 N 7438 MOSFET . H n ll #fh
WK EN 2% 5 4 EH 25 — & Dpgt M HZSHL A AT Cpst BHLHH . BRI 9-7. EALM MOSFET ) 538 7] &
], SW HLEZ1Jy OV , 1] Cggr ifid Dgst A VCC FiHi. Tl EWUE AL AE HB Al SW 5] il [A] % 38— A
0.1 uF P&z as.

LO F1 HO #irth /& M AL X B 8] vkt A7 3], e A4 ( HO f1 LO ) Za A2 Rl ja A, AT 1k B s
T e HEGEE A4S LO B, HIERBLIX K224 H HO J-56F HO-SW HLE[§ % 2.5V (17841 ) DA
T )5, LO &AM EIEIR (HO FRZE LO LTHEIR ) JEEA. FFf , HO RiEA R |, BT LO LS
25V LLF. )5, HO &AM E R (LO FMEE HO ETHAER ) Ja B Mo IX I A A A R AT AT R ~F 0 N VeI
MOSFET 448k 7B MOSFET fic & B4 24 [ AL X I /] .

TR0 IR AR PR BEL &5 ) ZEAR /Nt DR IX AT B8 3 B0 ROSE DX TR 0 o R e DR B 3 45 41 LA AT (1 9K
BN gL FEL LA L iR T S B X AR R AT B AR SR, AT A T SRR R SEBL R B KA R e 4
KFEK EMI S5 Tty N V4T =0 MOSFET #i5E 118 9-7 W AIARR. H 28 - AE Cgsr , W5 FES 14 Fr.

Qg
AVBST

Cgst =
(14)
Hr

* Qg &M MOSFET 7 & F MR 3 3l i e (B FL AT
*  AVgst /25l MOSFET BX) $e7E 3 )5 1) Hi R AR, o
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i EE Cgsr , WIEFFEER AVegr , AT MM SR Z) I AN 2 52 2 825 5200 . A Vgt ARG HN

100mV £ 300mV. HZSHZEZRUANE ESR MEHE S , BAYEN 0.1uF. 1510 B A 12 55 o T A B B s
H A MOSFET .

VvCC

VIN
High-side — ¢
gate driver
Lo
VOUT
Co
Low-side
gate driver
GND
& 9-7. 5 MOSFET ik 3%zh48
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9.3.17 #HECE (MODE, FB2)
9.3.17.1 B R Hi#RfF

LM5143 B A PIEE AT TAER S . JE/ AN L A, RIADKE Vours M1 Vour BEE N 3.3V 5 5V, 5

o, MRAETTRE S, {8 AT AR S FE BE AR ) FRU B ELAE 0.6V T BBV 2[R, i

MODE % #:%] AGND SRt 74 .

S 9-1 FIK 9-8. HEEK

K1 FHBEERE
it FB1 FB2 VOUT1 VOUT2 RETIRA | Om
AGND AGND AGND 5V 5V 1200uS
AGND VDDA VDDA 3.3V 3.3V 1200uS
AGND VDDA AGND 3.3V 5V 1200uS
AGND AGND VDDA 5V 3.3V 1200uS
AGND Rivider Raivider 0.6V % 55V 0.6V % 55V 1200uS
10kQ % AGND AGND AGND 5V 5V 60uS
10kQ % AGND VDDA VDDA 3.3V 3.3V 60uS
10kQ % AGND VDDA AGND 3.3V 5V 60uS
10kQ % AGND AGND VDDA 5V 3.3V 60uS
10kQ % AGND Rgivider Rivider 0.6V % 55V 0.6V % 55V 60uS
0T
1 Loy 1
I Cvcct h 4 Y Cvec2
L I VCC VIN FB1 FB2 MODE I
= = HB1 HB2 =
>l Ruo T T Ruoz <
Vour Rs1 Los B HO1 HO2 7 Loz Rs2 Vourz
3 HOL1 HOL2 o—fw
Cor _'| —{ Sw1 sw2[—* I'_ Cos
I i o101 LO2 |—e 4 I
= T— LOL1 LOL2 _T =
PGND1 PGND2
= -+— EN1 EN2 |—» =
Rrr
_r\/vv— RT PG2 |—>
= <—| PG1 SYNCOUT |—» SYNC Out
CS1 CS2
VOUT1 VOUT2 |—e
SYNC In (optional) —»| DEMB J
CcomP1 Reowpt veex Rcomp2 Ccowpz
COMP1 COMP2
AGND SS1 RES SS2 VDDA DITH
—  Cum 1 L L L 1 O

9.3.17.2 HE T HELRIF

—— Css1 Cres Css2 Cvop Cormn

&l 9-8. 2 S Bt i HH e B P T A JR L I

# MODE i#%4%%] VDDA J16 FB2 %43 AGND f] LUK LM5143 it & K A4z r . IXS2EHiEiE 2 1%
ZMREIFEHE TEMPURE. )5, BHSRSHANEEMRERE. % COMP1 E#F] COMP2 )£ SS1 %
3] SS2., X T 3.3V fith |, ¥ FB1 i&H:3| VDDA ; X T 5V frth | % FB1 #&4:3] AGND. ¥ FB1 iEH:E|4MB
A A ket 0.6V & 55V Z M f i k. BARE S & 9-2 il 9-9.
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L LR E Y 0.6V & 1.5V I | SR U HH A HIZ AT 77 K LM 143 A SRR e
R 9-2. B T HRME

B FB1 FB2 FiH e K
VDDA AGND AGND 5V
VDDA VDDA AGND 3.3V
VDDA Raivider AGND 0.6V % 55V
T
Cin l VDDA VDDA l
:|: Cvcet I h 4 1 1 A A ICVCCZ
L VCC VIN FB1 FB2 MODE
- — HB1 HB2 —
- Ruor T T Ruoz e
Rer Loy H HO1 HO2 N le R Vour
w» HOL1 HOL2 »_rmmf—ro—g
Con - —{ swi1 sw2 [—* ] Con
I > o Lo Lo2|—e .
= | LOL1 LOL2 I —
PGND1 PGND2
£ ENT LM5143 o =
_,_—’VV\/— RT PG2|—»
- R
= f <« PGt SYNCOUT|—> SYNC Out
Cs1 CSs2
VOUT1 VOUT2
—»| DEMB
Coon Reou VCCX 1
COMP1 COMP2 ICvccx
[R— AGND SS1 SS2 RES VDDA DITH L
= O - 1 [ L
Css Coirn
VT T T
—_ Cres Cvop

&l 9-9. Fic By Bk H 3T SRR I I B A AR I 4% SR 2 1R

30
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9.3.17.3 H 5 H EHEEIF

ERE LM5143 HH47 2 AHEE ( MBI ), FEFHA LM5143 #EH85. iES A 9-10. K — Nl
(CNTRL1) B By 4188 |, HW 5 AN H 4% (CNTRL2) B B Nk B dl 8% . B AN H 2 ie B Ak
48 , 5% MODE 1 FB2 5| JiliE#: 3] VDDA, X232 IR B 623 P N R BHR ZE KB B e B T m bl
PUIRTS o K LB ESSH] 251 COMP1 Al COMP2 JEHAE —i . K L EMIR B #2510 SS1 1 SS2 &/ —
o KRB HI S SYNCOUT #E#: 2) E % 4 3] DEMB (SYNCIN). i # #2311 SYNCOUT Ay 90° F:AH3F
B P, 2 LM5143 A TR ER , HATRIFAMEN |, RT AR TR %5 . Bk, Nik#ES £ EEsl e
A E ) RT HPH . 4R35 8%t B fl gede . B HI25 1 FPWM 5 DEM #555 Ald % H FB1 iE# 3
VDDA 5 AGND KT E . = EH 281 FPWM B¢ DEM #: i 3 DEMB 5| % & . 525 #% 9-3.

St B BEE Y 0.6V £ 1.5V Z IR, SR S 22 AR U5 2K LM5143 ASTRFUIFH DI RE -
ELMRER , BB ZHLFEIE BT HIIE S FT R M ZHRE [ B i K2 MR 5o
& 9-3. BEH S HHBRIE

R FB1 ( RE) FB2 (RE ) DEM X FPWM ( RE )
VDDA AGND VDDA DEM
VDDA VDDA VDDA FPWM

Vin O l
[ VDDA VDDA Ci i [ VDDA VDDA VDDA
T [ I CvccsI y I
HBA VCC VIN FB1 FB2 MODEHBZ | | = L I VCC VIN FB1 FB2 MODEHE2
S Reos [
HO1 HO2 ) Res L = N— HO1 HO2
HOL1 HOL2 — HOoL1 HOL2
sSwi1 sw2 l Coz C swi1 sSw2
LO1 LO2 I \—E Lo1 LO2
LoL1 LoL2 = LoL1 LoL2
PGND1 LM5143 PGND2 PGND1 LM5143 PGND2
= -+— EN1 EN2

e Enz CNTRL2

RT Secondan PG2

CNTRL1
RT Primary/Secondary PG2

PG1 SYNCOUT| PG1 SYNCoUT|
cs1 cs2 cs1 cs2
vouT vouT2 vouT1 vouTtz
DEMB —»{ DEMB
COMP Reomp veex veex
} COMP1 COMP2 COMP1 COMP2
s AGND SS1 SS2 RES VDDA DITH L AGND SS1 SS2 RES VDDA DITH
L c. T3 1 [ 1 T T T T
== Css Crest Cyopr Corm - Cresz Cvonz

& 9-10. BBy S AR BRI B0 2 A fa IS 28 IR 2 A

#E
S LA MRS R 5 S A TSR A B (SR =AU LR LM5143 B13% ) 24T
Mo Bl , — AN TR =AY LM5143 42§45 BL A 0°. 60° A1 120° SME[F2P(E 5 ok 528l 360° B
DAIAHAL B BAE 20 A
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9.4 B IhEEAE

9.4.1 AR

LM5143 7£iz 47 I R FH A e it e, 15 2 v I g U {0 LUK B3 FRLRT R L 1) o AR R SRR BZRAE S, Bt
LA AR AT R AR H R DRI, M2 B IR T 75 2 I OB 2 Ikt o 24 LMS143 32 il S I B s 2k 16 4Tk
FAIIS B R #EAR R RGO AR 1 RE , AR A AR HLE . 5 224 LM5143 BEAFRHLEE | 14200

FAEPRFIRF LB « I I BERNIE R, 25 B NG 1g 15X, 15181 — A 10kQ HLFH 25K MODE % #: %
AGND. 7EHIK Iq BT, 5 S HOK 2825 4 M 1200uS J82b F 60uS. S AL Ig N 150 A, Hrfi@iE 1 %
4 3.3V HiliE 2 #i2EH . R FHBIK I , 5F MODE #%E#%] AGND. AIEFHRAT |, Ig N 25uA , HeiiEiE
1 %R 3.3V B — AN isiE g 2EH .

9.4.2 BT ERER

KIEMIF A MOSFET Tk — A 1 58 4= [FD BRI AR IS 4 BE OO AR AR 3. o A il LU 3 2% A T Mt E N 972
Hiit. LM5143 34— (i 1 DhRE , 7R HHZZh KRBT ILAK0 MOSFET rf Bl Al ( Iebl 2K ) At
BEXT ZARE 7 (DEM) EATECER |, Qn R8I i % PR A G AR R ) SWHE I i A ) 17 e fe WL, AT
MOSFET &M . I E LSRR B T IR BRI , 11055 S AL R SR T W A i 1

ZHET R Y)Re(EF DEMB 5l BRECE o E S H CAE R dhm R SR N B ES: S iE R (DCM)
TAE , 5% DEMB #+4:%] AGND. R FHE FPWM B LL Fi@ L (CCM) T4E |, i+ DEMB i%#:3] VDDA,
HEBAE 94, EER , “WEHESASIER , UFTILAE FPWM K E 0w & 5 300 H LR H . A DCM
F| CCM 1247 iz SR R 4 7 B 3 B P fe

% 9-4. DEMB & &
DEMB FPWM/DEM
VDDA FPWM
AGND DEM
Y 4 FPWM

9.4.3 Pk

LM5143 8 — NN ERG IR AL 8% . W SRR T 175°C (ARG ), S RAEOEH . #EANPROCHRIRASK | 2
23T LR A -

1. RMAEMAFEM MOSFET

2. ¥ SS1/2 1 PG1/2 ik

3. LM VCC fafk4e

4. {ERRFIRJERRIR 15°C ( ol |, $uRMY ) B’ B3 BUR T4

R AARFSURY , B RS IRAEAE | S S IEPRHEAAR A SC T .
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10 7 FFISEEL
&

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

10.1 MABE

LM5143 &K [FD Rz hl g, 86— MmN o R S o A B A et i . DU 259 B i
L B TH R BRI 1 XU A L BT R . O TR AR AL SE T LM5143 IR IR A it AR, TI 3R M 7 AT )
LM5143 HugA 1771 5 a7 UA T8, TR BBt A RONSS € 1N i B & oot

10.1.1 371 B ot
BRI S R D B R R R AR T, S EA T TR R R AR R A sl 1B e . R LA NI TUL TR

5
) R
LPNIE TR

)% MOSFET
EMI % N8 2%

10.1.1.1 JE/E RS

X RZHON T, e 356 ok i v JT 1 O L RS SCB HRIAL A I FEARARBIN HLU R s K EL I i R A 0% &2
50%. TEHRHE I FEI 16 45 I FURES R, AR5 16 RIEFE HU

Lo Vour .(1_VOUT]
Al -Fgw Vin

0
(15)

I =loyt +
L(peak) ouT P (1 6)

THEE AR |, DU R FL RS O VORI S L B AR B T A R R SR R R . RS BT BT AR AR
WIHRAE |, R s T RIIR A T R e, Rt Beih B AR AT DB T B ANy IR . IR HLUEEES P A5 7T
LB BLUFILGORIER] - EEMARRE /D, BERAEEE. A, SREARBOERR B A SRR AR |, Al
RN , AR SRR . X o PR AR SO R ARG I, JF Bt RSO 2, A BACR 2 FEIC
HAEEMER 250, HER , A AR T, RS (AT R IE S F k. o8, 35 B ol AR AT
HERf I I Ry O 2L

10.1.1.2 Ftl 55 5%

HH, FRES I R AR R R SR N A LS S, FITESIES (B ) B 4R R 158
B A PRV R v PR R R I L A A R AT ] PCB AR Je RO RS L LUK A RS . B
GBI R AN AR R0, A Ay AR AN (AR AR IR FE (ESR) AIAF R A K FEER (ESL) ) Lot T-x Ak 28 1)
TR A N AT RO

fth RS Cour &%t FLIE AR SO HURLEAT DEIE | JFIR A — AN rl iy BEORNIXT PR B aS F k. 8H , PR LA &%
FRAOEBRARY ESR Syl /b H i e S0 A 75 A | 40 H 28 28R FEL A Fh 28 28 DARH N B iR I AR SR B R 2 L Aok
N2 W 2 B A

MR A Voyr Fran i - d fa th U R SORERS RS | i3 DR TR AT s E R
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Al
Cout 2 > >
8- I:SW \/AVOUT - (RESR -Al ) (17)

10-1 MM Lo 1 S e A A7 30 B L e 46 40 ) AR 5% rLIRL IR . INIEIFT S, 2 LB L RS o A5 7 e 25
Je AT S B L T DR RE SN, AR KR T IR R R S BUBR A o L R A R A0 R T e R A R A R
A, %A R IE ST R A W8] 2 Je RARBEAT#h 78 [FIRE , fE SR IR IR DL e 2 e, AU LR
(10 Hs 4% 5 PR Al 2 Ao 4 P2 45 P F) PRI TN JR 3K e 6 ) P A7 0 R AR

I~ N
lour1 g—7—< dii -~ Vour
Alour dt Le Inductor current, i (t)
AQc
lours Y \ /\\//\
Load current, ioyr(t) \/
dipyr _ Aour
dt tamp
Inductor current, i (t)
| /\ I /‘( NN N T
ouT2 \/ ~ ~ ~ ~J ~
AQc . ~
Al dii Vv Vour ]
our dt L Load current, ioy(t)
| Y AN
ouT1 7
S I R

tramp

& 10-1. 87~ Couyr FEATIE IR ERAN 2 H) S BRI RLR 7

£ 12V F N B U ( Blin 3.3V ) RS ARRS IR RN T, SR T IR AL s d 22 1 DL B A R I 2
%o ERFEHRERAY , RS TR 28% |, 152 T & B FN KRGS BERIREZEERLAN - Vourll. 5
TR TGRS AL, AU R R B K I 1] 4 BE 4 S P AR R T it PR S v (0 T 9 P 2 S Bk R
JEBI R e SePR b, 35 BUS PO e A A DR R A, e RS R AU SR BR S B SR AR AR LT B
To ERXPAROLN BT RATT R R KAt PR A SR AT I 38 LA I S A BIR 5 i FL T i o

T AR I 2 A A O W T s S 1) P B A S P e ik i B S RS (A VoversHooTt s, A i R B BR B
ﬂiriEE A |ou'|' Tﬁ:ﬁj\: ) , iﬁﬁ'ﬁlj %%ﬁﬂ‘é\@iﬁ?&?ﬁ .

2
Lo - Aloyr

Cour 2 5

2
(VOUT + AVOVEF{SHOOT ) - VOUT (18)

i) 7 R 2 P VR SRR DA 5 A FEBE P S A% 06 R i 28 b DARR =007 Uit 7 AR 45 1) ESR. MRFEII |
RSFRIGER) , RS BEA R AN ESR (5mQ K&LL L) PLEAXE KK ESL ( 5nH £ 20nH ) . PCB £k
Srpe i e A SRR, T T, P& R S TR AR &4 N Ak ESR F1 ESL TiikfE , MR
MaEATESHA. A, REEEHEEBROEEMBESEME , GBS ERINER RN EEF
R, ELAARE T %) BT H R AN AR .

BT 2% R 17 F ) ESR T, ] DU Ak B H T 2 B S0 A BT TR K NP R LAY . T BV e, L
WP FH I EIPUA 1206 B8 1210 RSF 47pF. 10V, X7R A, 720 18 ki E 2 75 1 B AN s
7 BEIH 2 7 E W A I A
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o B B LU A A L R AR AL S AE R I SEILT A R T ONAT A BORIRAE P AL AR VAN [RI(E P AN ) AR
vo RS HUZR AR IROM R 0 B AL A HIEAE (1, R LA AR EAE IR Y L K — R ) PR R AR RE . PR S
HAK ESR A ESL , Rl RT ASR A €0 iy oS v S5 RS, AT 5 A PR PSE b i T S AU St S0, T FEL A
A B AR, BIAT DU AR BEOR RO BB AE 5K

10.1.1.3 A\ H B 53

i N P 2 R B 1) o s 4 20 r DR S A2 P AL I S R A AN SC L T o T HERZ A XT7S B XTR HiAy
it Pl P 7 s SRAE B T E VG Bl AR IR BT 5y RMS HRAIE (B Ay 1 S K PR E Mt 2 I S B o 0 2 A LK
R AT RESELT = 0l MOSFET IS R AN MOSFET VR M BN 2 & . (A 7753 19 Skert 55 5 i il [ &
T AR A A & RMS L.

2 A|5
loinms =,|D | lour '(1—D)+§

KNS RMS i MBLE D = 0.5 I, IXIfy A\ 4% (1) RMS HLRAIUE (BT i FL e ) — 2.

BUARTEOLS , S NI B B R R N R | TS R U e B N DB A A AR PR A . AR RS AR AL
BRI | M EASSAE D RIS HARIEA (lout — n) FIHRIR , FEAE 1-D WIRHEEAIRIED I B
Tie BEIUE , N P A o 1 SR - IR P2 55 T Y PR T e UL . BRLUE , SR IRT S F IS A Rk O = A
B, iS5 ESR MRS BME & , T2 20 SRt SHig-Ig(E S0 i B AR IE .

| -D-(1-D
AViN _OUT—()'HOUT ‘Resr

Fsw -Cin (20)

(19)

RAE AV BRI S SOR AR |, 7 REa 21 SRS E O LR T 7% BN R

D-(1-D)-loyr
IN 2
Fsw '(AVIN —Resr 'IOUT) (21)

16 ESR J 66t 4 BT LS5 BRI 2 G , LTI R S BR DO FR00 A SRR | DL 15
Q e s B B AR M A AT OB T 12V SRR | — /A 8 R s AU 0 At
WRBANA 10uF. 50V XTR PSRBT T . IIRE0E LI AE LR TR A A K
HRLEE

O, B 180° SHHIAC U IT A0 SO B KR 38 BE AT BR A SOOI, LT R\ 1 B L
F1o RUTTIASRIR T — Bttt VAR 75— B Do g (04 2.

10.1.1.4 Zj& MOSFET

Th# MOSFET [#i& #xt B/ Bt Ae T as PERE A R ORREMT . BA K38 FiFH Rps(ony 1 MOSFET 1] DA/ 38 15
FE , TR AT A2 R 2 T AT LR 6 e 46 I 1) A0 B ICTT S5 454G - 3, MOSFET ) Rpgon) /N , MR FELF A1 Y FEL Ay
( 798 Qg M Qoss ) MUK |, )RR Bl , Rpgon) M Qg HIZRANIE ¥ 45 72 9 MOSFET ft it (K%, 455 &
FHVIRABE - MOSFET ZhR A 2 T MOSFET U5 F i i id &

£ LM5143 N | 83 MOSFET & H 1 EESEnF -

VGS:5V ETJ‘E/‘J RDS(on)

T AR BV AR, HL 405 (. BVpss B 4 40V, 60V 51 80V , HLAARNH T i KA ik .
Vs = 5V I (IR o fif 2 4k

HASA A BN A% H FLAT Qoss

PR W I YK AT Qre
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o MHRBIEHE Vasn) » A MOSFET #dli& M Qg 5 Vs Z HIISC R B A FK B PH KRG . i TR B 1E
DI Ol AL T 2V 2 3V VBRI, LM5143 1 5V MR SRS IR 7] DLAE Sl i 3R At 2 619 58 ) MOSFET |,
FAERWTIT £16 Cdv/dt o 27 SRR FE

# 101 AR AR RS T —ANEIE R MOSFET AHTh R ke , K e 1 F1 2 43 5 38 7w & 0 A o)
MOSFET &%, SARIX B HE T A SUR i R | HEAAN TS5 %5 42 BT SW 5 s IR AH i kE
E MR 1EEE LM5143 HFEA [T H 7. ZitEEs N LM5143 7= 2 N8, LB ETh 4R
.

% 10-1. MOSFET ThZ it

THEHFEAR #iM MOSFET &M MOSFET
2 2
2 Al , 2 Al
MOSFET &:5&@ () Pcond1 =D. [IOUT + 1—;} : RDS(on)1 I:)cond2 =D" [IOUT + 1_£J ’ RDS(OH)Z
MOSFET Jf3& Py = W[(lom ‘%IL]"R +(|ou1 +A72|L]"F} nJ 2%
MOSFET i 45 (") Pgatet = Voc -Fsw - Qat Paate2 = Voc *Fsw - Qaz
MOSFET %t s 4) I:>Coss = FSW (VIN 'Qoss2 + Eoss1 - EossZ) ] 2
ﬁiéﬁﬁ ANEH Peonags = Ve -Fsw H'our *%j‘tdn + ['ow *ATIL] : tth}
}%ZISIJEJ—TA;EZS&) Par = Vin - Fsw - Qrre

(1) WIS IRFESARIE MOSFET 1 P9 SEHHA FELRH . AN 507 I 5 IDEHAR FELRH DL & LM5143 [RIAH G IR 3 2% fL BH R AT 20

(2) MOSFET Rpg(on) £ %1 4500ppm/°C fHIEIRE % . MOSFET 45if Ty K HBEFFEEIR L A _E TG HLE T T 2545 R8Ty 45 e A AL -
PR /NN R T SR A HLUE T TAERT |, #80R MOSFET Rpgon) AT ASR A AT F AOMIHIR 3R 5) i 1

(3) D'=1-D Jy 5% ML,

(4) MOSFET #iith H1%5 Cogst Ml Cogsp 5 HEZ I HIOC R I AR LR MEAFAE . X L B AR BEAE MOSFET JC Wi gt gk 28 F IR HEAT TR
. A, FESEWIA, KRB ERVEN MOSFET Mfitl AR . Egss1 ( B Cosst MIAER ) S/ FIBITIHAE |, (HIX S
Cosso LM R Eossp TiH. EZHAMEL | 1S “HEICX X EHE GaN FET i Bt/ Bt i s Ak MOSFET MERERIRS
i (ECCE 2016).

(5) MOSFET #& =& R Mk Z i Qrr BURTIRZ S8, UHEIER R IR HRE S DR EE .

w (4% ) MOSFET £ PWM I [a] (51 D [ERE ) B RS USSR, il H & S EORE BT BE
45 0 B AR RS P B B AT CHIFE R = 1) MOSFET. &l MOSFET FE DG 2 AR JLIZ A

o SUESEHIRE

s PR (HEEHRRESR)

o K A

o JEEREDUN AR A A KR T S B IREER = 2

20 MOSFET Jcliit (= 1 - D [alfg ) , &0 ( 25 ) MOSFET &% RS FiifL . M1l MOSFET FF oGHiAE ]
LLZBEATE , BN EEE B EAASAT U . AR B pEIX i (R B 0R) , IR AG AT e ( IBIEBIA 8 ) |, R
TR P MOSFET #CWTi |, LM5143 K 3 5 3@ AR SR Sl i 7 25 5 K PR B sk — W Sl ke . b2k
HE S AR FL IR IE L

TR PR S, M MOSFET 2787 50 & I K 2 $umf G R it Rk, #FEIRB m AR |, LA
Rps(on) TEALMEM MOSFET. ik Sl 45461 Kk H A% Rpg(on) T #4> MOSFET sty u] I HLFH , 3% IR MK
il MOSFET. &Il MOSFET IS Th R IFEE T LA N JLIUHRFE 2 M - @l FEBFE. A R SIEBFE , DULE
WSO AR AR R IR E T S B IREEN =2 — . LM5143 FEEE S TIKE) TI () NexFET™ Th%
MOSFET 7=/ & 5.

10.1.1.5 EMI JES 5%

oy REa 22 o, IR R A B U N BEBT |, BT S/ M S SR 1 T i I
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2
Zo = VIN(min)
IN = [T P
IN (22)

RBHJE LC BEBCAFAEPEP A HIE IR KA T BA it Pt sz gt | DB IS B P AU T B e ds

A BHPURI 4518
Lin ]

Vin [—e—""N J Qq

Lo
Cp—— —(1 Vour

Ro % J’:TQz = Co
GND [ ’ ] GND

B 10-2. BF n 4% EMI S ERERS

R ] 10-2 s 28 S5 B, EMI B 28 ¥ 2B 3R R o

THE EMI JEBESAETT M T P ae T8 , Horh Cyn R TT R Heds i A\ (AT LA

BN TEB A LR Ly SRRSO AV uH A 10 wH 2 (8], {HA] DU > 12 H BOR B AL BT P AR
TN IE B AR A Cro

THERH e % Cp FIBHJE HLFH Rp.

Ao DR L 2 B N IR B T B NI ORI R R U BT ( BT B A S Coy X ) |, ATEL
B AFORFIT F R, Bk fE 23 k.

L peAK) : 1
Attn = 20log m . S|n(7Z' . DMAX ) . m - VMAX

(23)

N l:'j

* Vax & FES EMI #i% (1t CISPR 25 5 2% ) ¥R dB 1V BB 7K

o C M ERIESFIIAE RN HER

M DMAX ZEJi:HEij( lj—:l‘étljo

* lppak B UE{H BT .

H TR AT E Y, S B IR AT AR B . iR 5 RSN 24 e EMI JERAS A Cr.

fatn|
_ 1|10
Fo L|N 27Z'FSW

(24)

FETF A 2 AN — N JE B S A8 42 B 7 A% 38 e O B A . JEECAR I P BT AL g /) A
P N BB B A AN 2 2 RO [ S A A (P B B o PHLPTAE DR AR IR IR B . AT RE K 25 T ERE D
BRI .
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1

fres =
272' . ",LlN . CF (25)

Rp 32 /N IE I A8 A2 W IR AT R A e i BT . A S Cp KRR ARIEMER & , A% Rp -
AR DR SIFE . A Cp MEIEIRIIE FIEHTL UM T Rp , I HAEAELAUR TR BA S Cn KA
fHo XATLARTIE Cn T IEBAR MR R o 28 & 104 PP TR IRIR T ROK ((t Ly A1 Cyn M 38
Peas BT Q) i, FEERIINERE . W LA R R ES Cp RIRHL 7250 26 Py AP B AH-

Cp 24-Cy (26)
7N 27 ki FH e A 2§ Rp.

Liv

CIN (27)

10.1.2 REJFORIR FIHM

10-3 J&/R T RS FIRZ KA (EA) 1 1 BULGEES . EA JFHIE 25 10 E i BH EA fir i FLFH Roga A R0 52
BRI A Caw W , W7 FE3( 28 H R

RD:

Im -Roea
1 +S * RO-EA 'CBW

GEA(open loop) (s)=-
(28)

JitEa 28 hZm T EA miilosi. M U S] COMP 7 mi AU AME: 3438 R B, O4F ( AEBERINEE ) S5t e Fl
a2 TTRRI e 28, THEDT R 29 H TR

9. R (1+ S j
~ m ""YO-EA
Gy(s) = o) Jeer o

Vout (8) Vour {HSJ'[HSJ
C()p1 a)p2
Horp

° VREF 72 0.6V 1) [t B s I
« g & 1200pS f] EA 2585 5
* RoEga 72 64MQ E‘Jiﬁ%ﬁﬁlﬁ%&iﬁutﬂ [HEE7 8

(29)

1

Oz1 =9~
Rcomp - Ceomp (30)

1 1

Roea '(CCOMP +Cpe + CBW) Roea -Ccomp

1

Doy =
(31)

1 _ 1
Doz = =

Rcomp -(CCOMP ||(CHF +Cgw )) Rcomp - Cre

(32)

EA AMETCAF AR IR . 2 RUR U s B T e — AR e ., Rcomp << Ro.ea H Ccomp >> Cgw 1 Chf ,
PR S A A R

38 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM5143


https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL6&partnum=LM5143
https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143

13 TEXAS

INSTRUMENTS LM5143
www.ti.com.cn ZHCSNL6 - MARCH 2022
VOUT
Rrs1 Error amplifier model
B P
]7 _
9D
VRer — w
RFBZ
Caw —
+  [hAGND
& 10-3. REBORBFAAME %
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10.2 BRI H

HRIETF LM5143 FISEIL 00 @ik b fE . Bk E . YRS . PCB SCfE LRI 45
Designs Z#% ¥ 1T

10.2.1 it 1 - EHT HERAHE 5V A 3.3V XUHH I RAe R4

WS TI

K 10-4 JBon 17— XU S DD B R AR R A i SR B, Hodh g B R 5 B S LR A 3.3V A BV, T R HE 1)
B MBI TA. FEARGI | fR4E 3.5V 2 36V U NI 12V baFrf N E | 2 50 38R0 G ki 1 B AR 808 7
WA 91% F1 90%. T4 i 2% Rer ¥ E A 2.1MHz. ¥ 5V % Hii%E4:5] VCCX K EK IC i B T s

B
Vin=3.5V..36V [0 * *
(12 V nom) l c * ¢ c
C veCt C C VCC2
" 2.2 yF le 0T uE voDa [T T D52l2.2 uF
I A Tz ] T L
8 x 10 nF
1L 1 gt VGG VIN FBT FB2 MODE . 1
Vour1 =3.3V Ruoz Qs
oo =7A R, Lm HO1 HO2 Lo Re,
HOL1 HOL2
Cor : SW1 SW2 :
4x 47 pI:I Q ;E LO1 LO2 j—J Q4
= LOL1 LOL2
PGND1 LM5143 PGND2
= R, VINFEN1 EN2 | VIN =
RT
[oW——|RT PG2 |
L 105kQ
= <—| PGt SYNCOUT |
cst cs2
VOUT1 VOUT2 |—e *
Ccomp1 Rcommr DEMB VeeX Roompz Ccompz LCvccx
1nF 20kQ=

24.9kq 1NnF I 2.2 yF
COMP1 COMP2 =

AGND SS1 RES SS2 VDDA DITH

—  Chr 1L L L L Corx Chrz —
15 pF 10 nF 15 pF

*Vourt tracks Vi if Viy < 3.7V —— Css1 Cres  Css2 Cyppa
Voure tracks Viy if Vin< 5.4 V 68 nF 0.22 yF 68 nF 0.47 pF

Fl 10-4. X F LM5143 XU 5 H I RS IR 88 BFF S8R A 2.1MHz B FR R HL % 1

Vour2 =95V
lour2 =7A

COZ

:[4><47|JF

#HiE
XEIRPENZR B L5 SR Bl 7R T LM5143 Pl a7 JUARAS 5] BT b AR PR 00 o AR Sy N\ L Y i 26

FIIRBELET | S\ v] BE 75 EMCE — A R F A BRI DR AR B | JUHORAE AR\ FL M et R A

FAT. WS 10 WLl T EEZEAE R .
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10.2.1.1 #H-ZER
< 10-2 JEoR T Rl s N . f A RE S HL

£ 10-2. %t sH

BiSH H
N HUEIERE (Fads ) 8V £ 18V
H/NFESHNBIE (A EB)) 3.5V
RKBESMNRE ( k5 ) 36V
i LR 3.3V fl 5V
Y LR 7A
Pk 2.1MHz
i e H R R 1%
REHLEIE | H 1 B, =8 < 50pA
KR 4pA

TR LS Rer WEN 2.1MHz. FEFEHIMEIERETT I, HARIAEE S XA Jy 60kHz JF HARGL# 5K T
50°. it oK R S [A] 1 68nF B 3 LA E N 2ms.

% 10-3 AN T Tk BB AR IS AR S ST R R LR, IF AR Z AR T LN 2 AN ORI R AR 3RS . 2 B LI 3%
MOSFET &4 1 313 AR MK T IAFEATIF R D 54348 , VERF T 10.1.1.4 shpTid . thBIHRAK DCR. &)@k
R LB A e o L P AR ST

R 10-3. NEATELER 1 ADRLE R

SERRT | HE A% il (1) RS
10uF , 50V, X7R , 1210 , Fig# Taiyo T;i:r)‘ CRBE UMI325KBT106KMHT
75
B Murata ( MH ) | GCM32EC71H106KA03
10F , 50V , X7R , 1210 , W&
TDK CGABP3X7S1H106M
Murata ( FH ) | GCM32ER70J476KE19L
47pF , 6.3V, X7R , 1210 , g% i
Co 8 Taiyo Yuden (KB jyc32587476KMHTR
i)
47pF , 6.3V, X7S , 1210, Wi TDK CGABP1X7S0J476M
Wirth Elektronik
0.68uH , 4.8m© , 25A , 7.3mm x 6.6mm x 2.8mm R T ) 744373460068
0.68uH , 45mQ | 22A , 6.95mm x 6.6mm x 2.8mm Cy”te;z( )ﬁziﬂa*’* VCMV0B3T-R68MN2T
Lot~ Loo 2 - .
Wirth Elektronik
0.68uH , 3.1mQ , 20A , 7mm x 6.9mm x 3.8mm R ) 744311068
0.68uH , 7.4m© , 12.2A , 5.4mm x 5.0mm x 3mm TDK SPM5030VT-R68-D
0.68uH , 29mQ , 15.3A , 6.7mm x 6.5mm x 3.1mm Coilcraft ( £62) XGL6030-681
Q. Qé; Q| 4 |40v,57mQ ,9nC, SON5x 6 Infineon ( %5 €% ) | IPC50NO4S5L-5R5
Rst~ Rs? 2 [, 7me , 0508 , 1W Susumu (T ) | KRL2012E-M-R007
Us 1 |LM514365V S /7 17 25 W i R 3 M (T1) LM5143RHAR

(1) BB =578 % %A,

10.2.1.2 L& 72

10.2.1.2.1 f#f§ WEBENCH® T EAI&EHI it &
A AR LU LM5143 23445 WEBENCH® Power Designer £l 2 & il ¥ it 7 % .
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1. ERBARIANEE (ViN) -~ S EE (Vour ) A IR (lout ) Z3K.

2. RS RB/RAAZ RIS E, WK, ST AFERA,

3. BRI SRS (T1) HoAh 74T (i v 5 kAT L.

WEBENCH Power Designer $#24t 7 5& i J5 FE & 312 51 1 Sk AN oAt B 155 00 I A0 RS B
EZHIENT , WTHAT LT EAE -

o BITHAME , WEE BT BB

o IBATIVEEREMH I, TR FER AR IV RE

o W EE AN A R O Z UL CAD #aS H

« 3TEI PDF #& AR S I 5 RISt

¢ WEBENCH TR 415 5 |, 5 Vi www.ti.com/WEBENCH.

10.2.1.2.2 5 ] Excel tR# /5 3) TR Hl Beit %

AT LU F A LM5143 7= 5 S0 e R R 3K LM5143 Hug A [ 711575 KR YA R 2 A% e 56 ot
10.2.1.2.3 HBRSSTE

1. IR 33 MR ARARA N HUE AT 1K 30% HLIEAS SU R T SN 8 IE BT 7 (10 B UK

L. = Vourt [VIN(nom)_VOUT1]_3.3V ( 12V -3.3V
1 : :

Ving Al -Fow 12V | 2.1A-2.1MHz

nom)

_ Vourz ,(VINmom)‘VOUTZJ_ oV [ 12V -5V ]=0.66uH

L., = _5v.
%" Vinnom) Al -Fay 12V | 21A - 2.1MHz o

2. AP IEIEARILERE 0.68uH HIARHERUME . AR 34 KT SR RARA SN R AR 1R T A L RS V(i P
Hio WRERRT 50% , X T izl , Mk EUGERIRY . 8 T Bt , LM5143 B4 —
NSRRI i LK A R R AME R, RIS BN R RIS S, ) THsME AT O RR G B .

Al V, V, 3.3V 3.3V
| =lours + —2 =gy +=—2T |4 QU1 |_7A4 1= =7.94A
LO1(PIg —ouT OUTN " 2 Loy - Fow Vinmax) 2.0.68pH- 2.1MHz 18V

Al V, V, 5V 5V
| =loyte + —=22 =gy + =292 .11 _OUT2 |74 1= =8.27A
LO2(PK) oUT2 T T OUT2 T Loy, -Fow Vinmax) 2.0.68uH-2.1MHz | 18V

(34)
3. MRAEFE 10, M RES 35 ARG U, DAERE Rl S A2 v B D9 PR ABUE 3fe DA LR A FLIR T PRl 6

Vour (V)-Rg(MQ)  3.3V.7mQ

L _ - =0.46uH
O1(sc) 24 -Fgy (MHz) 24-2.1MHz "

L _ — =0.69puH
02(sc) 24 -Fg,y (MHz) 24 .21 MHz d

(35)
10.2.1.2.4 EB /RN B BH

1. AR 2D EE L AU A RS A K 20% A K IR HLR RE DR TS5 R SR FEL B, DUREAE J B AN 47 3%
TR B IIER At 2 W M. A 75X 36 T4 AL SN FEL L
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V 73mV
Rg =08t _ 78 =7.66mQ

12 0opk  1-2:7.94A

Vosgy  73mV

(36)

Hp

* VCS(th) & 73mV Kabﬁﬁﬂﬁo

2. WA B BHAS AL EE TmQ FIbRE A . B KT S e 2 h ) 0508 T o4 AW e Dy
IR AR BRI UK DL S 3 10 PCB ARl . HFHE B AR TR |, B R G A5 AT B R 22 A 2 A AE [CS1, VOUTI]
A1 [CS2, VOUT2] Al & (1) 2 43 Ha LI H Fs

3. 453V R PHL AR B A S F AR AT

A58 FH 7R ST 42 DA 22 43 7 2R B 2 25 I\ 733t B BEL#5 Ai T 3 LM5143.

5. CS A HF iR (5 RS thids . W25 MOSFET Mk Ikzh4: ) 2 S8 HE A s 2k
TR RARIE. T tcspeLay N 40ns FISERRAER | iF8H 75 F2X 37 SRvt- S8 H B2 S 22 15 Il
NS L e R

&

Vesin) N ViNmax) * tos-DELAY _73mV  18V-40ns

| ] _ + =11.49A
LO1(PK-SC) = 'LO2(PK-SC) R Loy 7mQ 0.68uH

(37)
6. ARIFBILLER | NI R BB TAEIR TS AT B KT 12A 1 RS
10.2.1.2.5 Hy i 558

1. BE MBS W Z RN 1.6% (45T 3.3V #ith , Jy 50mV ), 77250 38 Al 5 BB WTiHR e (A
TR B ) SUTIA] A A PR T I BT S (e R

2

Loy - Alopi2 0.68pH-(7A
COUT1 > O1 OuT1 > 5= (2 5 =100.2uF
(Vourt +AVoverstoort)” —Vourr  (8-3V+50mV)” —(3.3V)
2
Lop - Alours’ 0.68uH-(7A
COUT2 > 02 ouT2 > = ( ) 2 = 441}.”:

(VOUTz + AVoversHooT2 )2 —Vour2 (5 V+75 mV)2 - (5 V) (38)

2. TIRMEHRERNEERE (P E8EESAENBEIE G BERDN ) 5, e NEIEREIA 47uF.
6.3V, X7R. 1210 P&t A& . 0, 2908 B 2 0% K 1 i 28 Rk 2 TR e Wi A B BRI | s 3%
6 3815 M A SO 1) ) L R bt A T R

3. MH R 39 KA FARFRI N B S5 F T I3 1 -0 (8 4 R 800K .

2 2
Al 2 1.89A 2
AVoyury = || =—=— | +(Rggg - Al = +(1mQ-1.89A)" ~2mV

ouT! \/(8-FSW-COUTJ (Resn - Alor) \/{8-2.1MHz-130ij ( )

(39)
Hrp
*  Resr Mt A 1A S SR B TH (ESR).
© 3.3V IR (A ) Bt sy 130uF.
4. TR 40 kit H i H A S RMS S0 HUIR TR A OB AT T LA 23 S0 P A E BT B Y
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Al 1.89A
| =1 - = - 0.55A
CO1(RMS) \/‘E \/E
Ao, 2.53A

Jiz o Ji2 (40)

10.2.1.2.6 A\ AR

FEL YR NI A T AR R HoA A B s R P T 75 2 B O H N FE A SR IR S NS FEL . WAl Frids
XU AL FE I8 AT 2 0 B N SO RIE . T8, SO IR S MR I8 F A 28 10 T A 244 B AR X6 BE P AE ) LAy
N HL 2 2 B HEAT 431

1.
2.

W A L6 AT RMS S0 UAIUE {8 A S\ HL 45 o

U B s R s 4 E B 22 T 00 1 (A i A\ SCRE H0 BET- BA N 1500« — AMETE LR 71826 1~ AR, i —Nil
ERPAE AR AT T TR AR 41 RO R ERBIL T H B L TAE 08 50% Kt HomA ey
RMS 20 FL it -

lengams) = lour1 -yD-(1-D) =7A-J0.5-(1-0.5) =3.5A
fEH AT 42 SRERFTT KA B

c o D(-Diloyry _ 05(1-05).7A
™= Fsw -(AViy —Resn -lourt)  2-MHz-(120mV —2mQ-7A)

(41)

=7.8uF
(42)

H

o AV N ARH G-I SO R R -

* RESR %iﬁ}\%?ﬁ?’%& ESR.

N T R AR R AU, NEANEEIEBEF N 10uF. 50V, X7R. 1210 P& N A %% . FiX e
A FEIL MR I Z MOSFET il E .

A =M MOSFET MR E YA 10nF. 50V, X7R. 0603 P& 25 28 LAZE MOSFET JT- 5644 3 3t ] 42 it
i di/dt . MR SRR T 100MHz S MRt s B I RA (SRF) FMKA ZBHPT. X FE AT BAYk/IN FL Y
RIS 25 W DL K PR /D P o s R I v AR S |, NN EMI(E S . BHEZVE4IE R, S m Y
12.1 H & 12-2.

10.2.1.2.7 ¥ME T
AT 4R SONEIR (1)t R R o A e 143 ) 38 B B2 oo o

1.

B A R H 2 130pF |, MR HE TR i 1f) 60KHzZ FF IR 25 28 X% o, I F 5 F2 50 43 K5 Reompre 1%
EAJZHQ*% 20kQ E(] RCOMP1 °

Reomp =2 7o -M.RS'—GCS-COLJT =2-n-60kHz-ﬂ.M-130pF:18.9kQ
Vaer O 0.6V 1200uS
(43)
2. itHH Coompr » BMEFE (1) S XBRM 170 2 — 80 (2) B RFAET (BBCRE ) - M. XIRik
H1InF 1 CCOMP’I Eﬁﬁ%ﬁo
10 10
C = = =1.3nF
COMPT ™ 2. 7t -Roomps 2+ 7 -60kHz - 20 kQ
(44)
3. MH M Chpq , METE ESR ZF AU B — /MK 2 I %£ 08 COMP Kb (¥l 75 . iX HLIE$E 15pF ) Cpq HLAY
Ao
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CHF1 = = = 1 59 pF
B
WEBEA S Reovp T Coomp TE PRI EE | DUE S0 M B35 AR ik 52T 1 e 19
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10.2.1.3 M/ 2%
100 100
95 95
90 ’/’ — 90 f—
g 85 /\,// g 85 /
= 5
L Mo
o °
o 75 o 75 I /
70 ey
— V|N=8V / — V|N=8V
65 — Ny = 12V 65 — /N = 12V
VN =18V I Vin =18V
60 60
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Load Current (A) Load Current (A)
T8 IE LA R 7 =k 3.3V, @I 2 BEAE
B 10-5. BFE5 loyt ZHMRXHR Kl 10-6. HIE 5 loyr ZHIKIRR
100 100
90 == 95
,—-/"" "'é/ 90 ”“’\/ =
80 » o pmea » r%/
S i)' ] g 85| =
Z 70 v <
e Vi 2w
S 60 / o
i / 5 75H
50 704
40 _— V|N=8V — V|N=8V
[/ — V|n=12V 65 [ - V=12V
Vv =18V VN =18V
30 60
0.001 0.01 0.1 1 7 0 1 2 3 4 5 6 7
Load Current (A) Load Current (A)
3.3V i, @i 2 Ak 5V it | Wi 1 HEEH
B 10-7. %KL loyr LKA , SBOGREE B 10-8. JFES lour ZFIMIRE
100
VIN 1V/DIV
90 == i
—1 et e
/,——'/ b VOUT2 1V/DIV
80
g // VOUT1 1V/DIV
= 70
2
()
S 60—
i}
50
40 - xIN _ ?\2/\/ IOUT1 2A/DIV
— Vin= e
ViN =18V
30 2ms/DIV
0.001 0.01 0.1 1 7
Load Current (A) 1A fiEk
5V fath | @i 1 Bk &l 10-10. v,y = 3.8V B FI¥ JE 3T B
B 10-9. ME 5 loyr ZFIKIRR , XEIRE
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10.2.1.3 W #i4% (continued)

+ VIN 2V/DIV - RERREER T o

EN 1V/DIV /_

[ VOUT21V/DIV

VOUT2 1V/DIV

VOUT1 1V/DIV

P I AR T
I
T VOUT1 1V/DIV

I0UT1 5A/DIV

I 1ms/DIVE il . 1rr;s/DIVE
PEFEEE NI EFUTRT IR vy b by v T b b b b0 g
Vin FiEE 12V 7A HIRH 1 EK Vi =12V 7A FLBR A7
B 10-11. Jazhietk 10-12. {ERRSHTF B FIE Pk

L L I L L L L L L L I B L L L B B

TSR SIS S E
IOUT1 2A/DIV

e
I0UT1 2A/DIV

. . . 1 . . 100pS/D|VE L EE 100ps/DIVE
v b ben v v b b v b by g gl oo b b by b T b by by e vy 00
Viy = 12V FPWM Viy = 12V FPWM

B 10-13. PSS , 3.3Vl , 0AE 7A B 10-14. PSS |, 3.3V , 3.5AE 7A

L L B L B L L B L L L B L L B L L B L

[ VOUT2 100mV/DIV | [\ - [ VOUT2 100mV/DIV ,\‘ ]

loutezapv T outzzapy T
: : : i 100ps/DIVE 1odus/D|vE
Vi = 12V FPWM Vin =12V FPWM
B 10-15. fABBEA , 5V 4l , 0A £ 7A B 10-16. S1&kBEA , 5VEH , 3.5AE 7A
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10.2.1.3 W #i4% (continued)

8 8 3 [[1]8

‘,

SSyi ' i |

)]
g c | g e
£ bis g s Ik
] [ O | I T T

‘ |
[=} B o T ‘ fil
*? \n @ L=

1k Frequency 1™ 1k Frequency 1M

Vi =12V 7A FBR 1K Vin =12V 7A F R A7
10-17. F4HH |, 3.3V Hith Kl 10-18. JARRA , 5V HiH

& e 1 om0 T & et 1 e T

70 dBpV SWT 10 s Unit dBpv 50 dBpv SWT 10 = Unit dBpvV

7 1 MHz 10 MHz 100 MHz
LW_PKS 2 ] 2 |

Margin Margin
h \Lw | N v
T Stare 150 wns Stop 30 MAz " Start 30 MHz Stop 108 Mz
VN =13.5V Vour =5V 7A HLFH 7 Vin =13.5V Vourt =9V TA B
& 10-19. CISPR 25 5 2% 5 EMI , 150kHz & 30MHz &l 10-20. CISPR 25 5 4% 54 EMI , 30MHz £ 108MHz
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10.2.2 it 2 - ST RS BNMAR 15A. 2.1MHz FHE B R Re R 5

K 10-21 R T —ANFA s FP R R R 2 10 R B, Horh e R o BV HAT e fak IR A 15A. TEA
H RRAE BV 2 36V BRI 12V FRFREA UL |, 2 SR kst 1 B AR AR 0N 93% F 91%. HFORAIER
H 2 Rer % E A 2.1MHz. % 5V fi %R 3] VCCX KK IC i B UHEIF IR m B i #85 FIRCE .. Bt
RN 3.3V AT, AT FB1 &4:2] VDDA RI#],

#HiE
Xt F L TE 0 30A TUARKRA | 165 LM5143-Q1 i/ 777 F ADAS K7/ HT VT I 2 1% 7% % 1115
L=

Vn=5V..36V [T
(12 V nom)
CIN

Cvcci ! Ces c ° Cucon
VDDA BST2 D
4 x 10 pF 22pF] Dol 0.1 yF @ T 0.1 pF P82 [ 22pF
8 x 10 nF

L —_ HB1 VCC VIN FB1 FB2 MODE HB2

Vour=5V
lour = 15 A Re |-01 HO1 HO2
O—e HOL1 HOL2
: SW1 SW2 .
4% 47 IJFI Q2 ;E LOA LO2 j—J Qs
— LOL1 LoL2 =
PGND1 LM5143 PGND2
= Ry VN ENt EN2 |— VIN =
[ RT PG2|—>
L 10.5kQ
= -] PG1 SYNCOUT |—>
cst cs2
VOUT1 VOUT2 .
Ceove  \ppa —]| DEMB Ve L Gueex
820 pF I 2.2 uF
ﬁ}—/\/\/\ COMP1 COMP2 =
L 35010“:; AGND SS1 SS2 RES VDDA DITH
i L L L CoitH
) 10 nF
— GCss Cres  Cvopa
*Vour tracks Vy if Viy < 5.4 V 68 nF 0.22 yF 0.47 pF

& 10-21. 5K LM5143 FEARRE RS 2% BIF Ry 2.1MHz Ff i B2 A FL Bk 2
10.2.2.1 i ZR
#* 10-4 Jeon 7R N RO R BRI U N . H AR RE S H
& 10-4. Wit S5

Bt BH i
N 5V % 18V
RN LR (#4350 ) 5V
HORBEAA UL (5050 ) 36V
0 4 5V
b L 19A
S 2.1MHz
18 IR +1%
KB HLIA 4pA

TFRMR  H S Ry BUEN 2.AMHz. FESEHIPABRTERE ST, HFRIAEE S IR0y 60kHz I HAIGL# KT
50°. it o5 HOR S [A] B 68nF #E 3 A SR WE N 2ms.
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% 10-5 HFHIH T PR I SRR R AR B S R R GL AR, O AR Z SR E AT OB AR R AR AT . B 1 38
B, BEiseih RAIIK DCR & 4 RS AT e dan ) HEU A S ST 58

# 10-5. M LR 2 YRHE &

SERRFK | FE Ak HlgEr () RS
10pF , 50V, X7R , 1210 , fig# Taiyo T;‘Sﬁe'; CRBET UMI325KBT106KMHT
vy
c 4
& o Murata ( FH ) | GCM32EC71H106KA03
10pF , 50V , X7R , 1210 , f#%
TDK CGABP3X7STH106M
Murata ( f{H) | GCM32ER70J476KE19L
47uF , 6.3V, X7R , 1210 , M :
Co g | * Taiyo Yuden (KF1 | j\1130587476KMHTR
WHL )
47yF , 6.3V, X7S , 1210, l% TDK CGABP1X7S0J476M
Wiirth Elekronik
. 8mo _ _ _ 7443734
0.68uH , 4.8mQ , 25A , 7.3mm x 6.6mm x 2.8mm (i ARE T ) 373460068
0.68uH , 45mQ | 22A , 6.95mm x 6.6mm x 2.8mm Cy”te%( )ﬁiiﬂaﬂ VCMVO63T-R68MN2T
Lot~ Loz 2 Wiirth Elekronik
Q
0.68uH , 3.1mQ , 20A , 7mm % 6.9mm x 3.8mm KR ) 744311068
0.68uH , 7.4mQ | 12.2A , 5.4mm x 5.0mm x 3mm TDK SPM5030VT-R68-D
0.68uH , 2.9mQ , 15.3A, 6.7mm x 6.5mm x 3.1mm Coilcraft ( £2) XGL6030-681
Qs Qé; Q| 4 |40v,57mQ ,9nC, SON5x 6 Infineon ( 3 &z ) | IPCSONO4S5L-5R5
Rs1+ Rsy 2 |4, 7mo , 0508 , 1W Susumu (T ) | KRL2012E-M-R007
Uy 1 | LM514365V S i /A ] 45 14 FE A I 4 BN {58 (TI) LM5143RHAR
(1) BB FE =7 5 A
10.2.2.2 #4807
WS 10.2.1.2
10.2.2.3 [ /H Hi46
100 100
95 95
e —
90 —— 90 —
g 85 £ 85
) & / //
5 8 s % /
Q Q
m 75 o 75 /
70 70
I —\/In = 8V - Vin=8V
65 —_ V=12V 65 = Vin=12V
Vin = 18V Vin = 18V
60 60
0 3 6 9 12 15 3 6 9 12 15
Load Current (A) Load Current (A)
B FB1 R3] VDDA | K Eashc &N 3.3V itk
B 10-22. E5 loyr Z KRR , 5V i B 10-23. K5 loyr ZAIKIRAR , 3.3V HiH

Copyright © 2022 Texas Instruments Incorporated

50 Submit Document Feedback

Product Folder Links: LM5143


https://www.ti.com.cn/product/cn/lm5143
https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL6&partnum=LM5143
https://www.ti.com.cn/product/cn/lm5143?qgpn=lm5143

13 TEXAS
INSTRUMENTS LM5143
www.ti.com.cn ZHCSNL6 - MARCH 2022

10.2.3 #it 3 - EH T ASIC HHJEN K 50A. 300kHz PaAH i H & R IR 38

Kl 10-24 JEor 17— WA f g R 20 B R AR R A B SR B ot B R BV TP ELR A FR Y 35A I
SHAT ik 50A. FEA LA FAEXT 48V ARARim A HURALIL DI , 35A I HARXR Ty 94.5%. JF
KA ZE H HLFH 28 Ry &€y 300kHz |, 1M HL /%25 DCR HL I FH T~ 22 A v HL IR 26 AF T B 20 I AH G AE . 4% BV fa
HIER R VCCX KIFMK IC fin B DA 48 M B ok A N IR . ¥t B0 3.3V WEFATH , A F44 FB1
#R:%] VDDA BT,
Vin=24V.52V

(48 V nom) Lin

[} . YY)
1.5 uH

Cr

CIN(BULK)
2x4.7 HFI 47 PF

‘ Cesmi Cast2 ! iCVCCZ
De1l 0.1uF V%)A 0.1uF |Pe2 [22F
:j]: HB1 VCC VIN FB1 FB2 MODE HB2

HO1 HO2
Vour=5V [0 HOL1 HOL2 A d
lour =35A (TDC) Cor : —] sw1 SW2 l Cos
=50A (EDC) X PR
4x47p LO1 LO2 x 4Ty
LOL1 LOL2 —
. PGND1 LM5143 PGND2
L
VIN —{ EN1 EN2
CouLk) r'\;/.\r’i RT e
I = 732k0 --—| PG1 SYNCOUT
= Ccs1 cs2
VOUT1 VOUT2

DEMB VCCX

COMP1 COMP2 =
AGND SS1 8S2 RES VDDA DITH

L L L CDlTH
e 1T T
—— Css Cres  Cuopa
0.1 yF 0.47 uF 0.47 pF

& 10-24. KA LM5143 Bk 2R HFFSCHZ N 300kHz B ) RLF B 3
10.2.3.1 #i-ER
# 10-6 &R T LB R B TN A RE S
£ 10-6. {it %

®’irSH ik
FRARH N HELE 48V
MNHEEVER (]RE) 24V % 52V

A H L 5V

UL (TDC) 35A

S i L (EDC) 50A
FF i 300kHz

i R LR RS +1%

WL 4pA

TR L& Rey W€ 8 300kHz. {EFRMHIPABEVERE T, H AR 2 XAy 45kHz JF BAHLL# 5K T
50°. fth AL B I TR B 100nF 85 2 A S B0E Y 3ms. FPWM BEUE AT 72 38 5 s B Vi el A SR e
FOFF AR | DASEELA] T30 i) EMI P RERD H €2 7D 67 45 e B
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R A0-7 BHIH T TR R IR S AR S DR AR G A, I HARZ ST LN Z A HER R AR 3RS . 2 B LI

MOSFET &y I 3k1G AR A S HFERIT R DI HFE , FERB T 10.1.1.4 Pprik . it R DCR & &
N e ) AR AR ST R

R 10-7. P 3 FHWRE R

X | B&E FE HIER() RS
, AVX 12101C475K4Z2A
4.7uF , 100V , X7R , 1210 , fais
TDK CNAGP1X7R2A475K
Cin 8 - Murata ( M) | GCM32DC72A475KEO2L
4.7uF , 100V , X7R , 1210 , faizs
TDK CGABM3X7S2A475K
10pF , 75V, X7R , 1210 , l#% TDK CGABP1X7R1N106K
c 8 |47pF , 6.3V, X7R, 1210 , l¥% Murata ( M) | GCM32ER70J476KE19L
(0]
6 [100uF , 6.3V, X7R , 1210 , Fa¥% Murata GRT32EC70J107ME13L
Kemet ( 322 ) T598D227MO010ATE025
CO(BULK) 1 220uF , 10V, 25mQ , 7343 , REVHE
AVX TCQD227M010R0025E
1.5uH , 1.28mQ |, 46.7A , 13.3mm x 12.8mm x 8mm Cy”tecﬁ( fm*’* VCUD128T-1R5MS8
15u4H , 2.3mQ , 35A , 13.5mm x 12.6mm x 6.5mm Cyntec (#HF |\ oMV 136E-1REMNZ
Lot~ Loz 2 )
1.54H , 2.8mQ , 32.8A , 13mm x 12.5mm x 6.5mm TDK SPM12565VT-1R5M-D
Wirth Elektronik
Q
1.5uH , 2.3mQ , 55.3A , 13.5mm x 12.5mm x 6.2mm R ) 744373965015
Q. Qs 2 |60V, 11m@ , 4.5nC , DFN5 Onsemi ( 75 % ) NVMFS5C673NL
Q. Q4 60V , 2.6mQ , 24nC , DFN5 Onsemi ( %#5% ) NVMFS5C628NL
Uy 1 | LM514365V XU /75 4 535 4 T R 2% TN 32 (T1) LM5143RHAR

(1) BB 2= 270 5 %W,
10.2.3.2 &1
WS MY 10.2.1.2

10.2.3.3 p 2%
100
95 — —
// VOUT 0.5 V/DIV
—~ 90 A 'm "' M T re——|
R
g /
c 85
o
S
i /
80 /
75
— Vn=24V Mm-
— V|N =48V
70 <
0 10 20 30 40 50 IOUT 10 AIDIV
Load Currrent (A)
100 ps/DIV
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11 EIRAHSS I

LM5143 [ 5 25 1 28 B - A AT 78 3.5V 25 65V 1 56 4 A HL S8 61 P9 TAE o %0\ L PR ek 0 20 15 280 042 A 4 R
TR WAL | N BB S 1 T A R T SR BT A O N FBLIR . AT DM R R 46 SRl BT
NG

I:)OUT

Iy =
VN7 (46)

Hep
© N ONRCR.

1R PR PRI K SR AT KL PCB IR E BRI A PR | T S BRI RS 2 (. A
40500 %5 1 HL AR EL BT i 2 RERE 83E 17 MR BB . %K LR 51 ESR MRS A AR | Pk — K
BELJR V4R FL B . 6 VAT 0 A T TR RGP RN |, P B 0 2 SEL VIN ALt SLM RS . 7 25 FL L £ 60
SRR SEC AR T . 75 SRV , B CE M RS 0\ LU 5 R PR 38 2 IS, I o
B P S A B . R EL B BT % ESR A B T SR 1 B IR (T sl
10UF % 47)0F SEFE P (0L G 2 AR BSFIBAR AW , B0 1K SRR AL (R P PR
BTS2 P — /> EMI S AIENERS | FRIFZ R L BT, 76 DU B8 T S BT RS 3 72 2
BRI LR . S KA EL B T FEAA A -5 EMI B 2R 9 FE TP YR FE S A B4R 0 T
LR
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12 fi J5

121 fi[B1a

FE e L ERIE T R HL i (B e AT s R ) v, 3 241 PCB itk A et T Se BLRR A v S A 5L T = 3k
WHEE, IEWMPUHRIE: , ERHEH] LM5143 () PCB AiiJa 2|l , A58 — e i) il [ AR 48 TR 40 it
FLURIR S BT 18] 12-1 th IR IR B 1 o FRIRAS IR & A PR M G5 RO PR R 1 ool P A2 7E AR H i didt
R, DS ZBUR A BB NAT O B TR, DAUESR 3D IR B (R 27 AR FURE . 34, (RN &l MOSFET F AR Bk
IR (A 12-1 g 2 1 3 FoR ) HARE L

VCC

R

High frequency
— CBST power loop
!
( I HO ‘) e Q1

High-side — N LS ‘

gate driver £>_ - — _FS_ SR o ol h— i —— =t L
/ :I: HOL @ \ 0

[ I m

\\____ _ A ——— i ——— — '—DVOUT

[ |
_J—_CV B
( ILO ‘\ o ‘Ele — Co
Low-sid y N >
ga?ediivzrﬂ;t—+——é———— —__________)

B 12-1. B ThRFAMRIRS) B BT 0 B 0 B B R AR R A R S

12.1.1 IRLAR

AR AR MOSFET 2 MFIERE SR G E ot , s MeE PCB MTIE (/280 )

Fo PRI T RE PSR sh , AT DL R PR FE R S SR AL i LA, AEXH PCB Az, /M

SOCHE E BCE RS (oM ) o FBADIEN—ASPECE EE DASE IR, NS S R 2R 2k [ H

TR FNLL B 7 BT

HEMBESREE 2 m BRI S . KPR B )f N IR B AL |, CARIE] 7= 2 i S0 e 75 FEAe AL 5 i

HE

~ IREE 1 ERATRESE /N B EE B T RUR T DL R AR - N B R B S AN MOSFET |, 485 FiiE
SRR P RSN S A . RSN B2 2% T IE R B MOSFET ( #ehhunm ) MOVEMRF L. RIFE | Kk
N HLZS 28 1E 0 T E 0 MOSFET ( VIN 4b ) iRARFHE . 5SS 12-1 (368 1.

- ARG 1 B A EE | FX N I EE A2 MM MOSFET 21 Hi Bt sl H 75 2% |, PRI Heth 2k
B FEM MOSFET KRt AT BE b &E U F bty ZE KM MOSFET FJE B A4 HY L 28 3% 1 6 0t 1

PCB ik 5 SN SW 5, B iR R E M (424 ) MOSFET HIU5MH . (%0 ( [F25 ) MOSFET il Al B sk 2

FE R, SRR 5. AT, SWIEEZEAN EMI R | Bt A ST K.

BN MOSFET it i 22 /Tl MOSFET i ik I, AHEES TR AES B BT

SW 5| JHITE 32 31 Dh 2R L4 G (T 5 s A MU AR SR 20 28 IR Bl B 42 . 18 12-1 PR AR 1 [T 10 25 A K

FIPATHE MOSFET %t % (Cogs) MR T — MEIRFEEE |, ZHEESTE SW T Sk s A& (il

50MHz ) #R% . WA INES] , IIRE R HEEEE S BE S TR L. iR E RS R RA B SW 5|
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Locate the controller close to the power stage — Copper island
keep gate drive traces short and direct connected to AGND pin
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INSTRUMENTS
Keep the VCC and i) LM5143-Q1EUM-2100
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their respective pins : BSRO&6A
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geometry for EMI

EMI n-filter with
shield connection

electroytic cap for
parallel admping

Use paralleled 0603
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to the FETSs for VIN to

PGND decoupling
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Optional jumper to connect VOUT1 and
VOUT2 for a 2-phase implementation
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Place four paralleled 0603

capacitors close the drain of the
high-side FET and connect with
vias to the GND plane on layer 2

GND pad geometry for
EMI shield connection

Optional high-side FET
gate resistors
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Keep the SW node copper
area as small as possible
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- Optional RC sense network for
5 |Mnductor ° inductor DCR current sensing

c30 |
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00Caps(1210)  Shunt
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3
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Locate the output caps Shunt resistor for current sensing
close to the inductor with centrally located vias
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Tightly-coupled return path
minimizes power loop impedance
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13.4 LFFRIE

TIE2E™ L HFritisa LMK EESE TR, v B NEFRAPE. S8R @E Mt #e . #RIE R
Zrai A B R AT FRAS BT 7 A B s o B
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13.5 FEitr
NexFET™ and Tl E2E™ are trademarks of Texas Instruments.
PowerPAD™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
is a registered trademark of TI.
FT A EbR N B A & I .
13.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

13.7 RiER
TI Rk RAERIN B HRRE T ARG 157 BEAERE 1 A2 S

14 HLA. HEMEITIEE R

PUR U S B AN T IS 2. X5 B 1 a R Aol vl A . BlR A s, A S ATER
HAZX WS BATIEIT . AR R UL B R (0 S A 15 2 e 2 00 ) S A
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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 ©)
@ ©)
LM5143RHAR Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 LM5143RH
AR
LM5143RHAR.A Active Production VQFN (RHA) | 40 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 150 LM5143RH
AR

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

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

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

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

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

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

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

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

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.

OTHER QUALIFIED VERSIONS OF LM5143 :
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https://www.ti.com/product/LM5143/part-details/LM5143RHAR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Automotive : LM5143-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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http://focus.ti.com/docs/prod/folders/print/lm5143-q1.html

GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225870/A
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PACKAGE OUTLINE
RHAOO040P VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RHAOO040P VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view.
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EXAMPLE STENCIL DESIGN
RHAOO040P VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

6. 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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