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8.1 Hext B AHE A
FEGUUY) -40°C $1| 150°C LAESE IR [ A s ( Bk s 4 ) ()
B/ME BAE X0
VIN Z PGND -0.3 47
SW1. SW2 % PGND -03 47
SW1. SW2 Z PGND ( 20ns #2514 ) -5
HB1 & SW1. HB2 Z SW2 -03 6.5
HB1 % SW1. HB2 Z SW2 ( 20ns #2514 ) -5
HO1 % SW1. HOL1 % SW1. HO2 % SW2. HOL2 % SW2 -03 Vyg + 0.3
HO1 % SW1. HOL1 % SW1. HO2 Z SW2. HOL2 Z SW2 ( 20ns s 5
NGNS f5) v
LO1. LOL1. LO2. LOL2 % PGND 03  Vycc+0.3
LO1. LOL1. LO2. LOL2 & PGND ( 20ns W5t ) -15  Vycc+03
SS1. $S2. COMP1. COMP2. RES. RT. DITH. MODE % AGND -0.3  Vyppa+0.3
EN1. EN2 Z PGND -0.3 47
VCC. VCCX. VDDA. PG1. PG2. DEMB. FB1. FB2 % AGND -0.3 6.5
VOUT1. VOUT2. CS1. CS2 -0.3 47
VOUT1 % CS1. VOUT2 % CS2 -03 0.3
oD = -03 0.3 v
BATER, Ty -40 150 °C
WA | Totg -40 150 °C

(1) AR RABE (HIEAT V] Re X AT K AT . 20 RABIE () T AR IR AATALIZ LKA N B B WA 7751 AT AR He At 2%
PR RENS I 12T . WIRB I E W& /741 (B X RAHE

PE DUREMIEREIF 4 JE A 1175 4 o

TR AR, ST REA S eI WIEAT

, X AT RESZMA AR (1] FE

8.2 ESD %44
Zi=A E-X A
NGB (HBM) , 754 AEC Q100-002() £2000 v
HBM ESD 432554 2 b
v ,
(ESD) g Gl J5H 2 HHUT (CDM) |, 74 & AEC-Q100-011 B4 B +750 \Y
CDM ESD 4244 C4B RO £500 \Y

(1) AEC Q100-002 #7524 4% ANS/ESDA/JEDEC JS-001 #354147 HBM 37 /73t .
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8.3 BUUEAT M
TEHER ) -40°C F 150°C TAESEIRVE B N INAE (RIS ohuid] )
BIME WE BoE| B
VIN % PGND -0.3 42
SW1. SW2 % PGND -0.3 42
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 42
VCC. VDDA % PGND -0.3 5 5.25
VOUT1. VOUT2. CS1. CS2 & PGND -0.3 37
PGND % AGND -0.3 0.3
T ARG -40 150 °C
8.4 AMEREF R
- RHA (VQFNP) .
40 31
Roua 45 IR HE 31.7 °C/W
R yc(top) SEZEHL5E (TS ) FARH 22.0 °C/W
Reus 45 25 L AR A 12.6 °C/W
R0 yc(bot) gER AT (R ) IREE 0.3 °C/W
Vg 45 2 BRI IE S B 12.6 °C/W
Wyt 45 B TRHIE S 5L 26 °C/W
(1) ARBIHBPIRFEZE LR | S0 L-FAIC £FEHSThr RS .
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8.5 B Rk

TEFIL) -40°C | 150°C TARSSIRIGE NS ( BRIER SN ) o BUBMEX T Ty=25C. Vyiny = 12V, Vycex = 5V
VVOUT1 =3.3V. VVOUT2 =5V. VEN1 = VEN2 =5V. RRT = 10kQ. fSW =2.2MHz EEIZijﬁﬁﬁﬁ ( HO1. HOL1. LO1. LOL1.
HO2. HOL2. LO2 1 LOL2 ) ¥ ik

BH \ WAL | BME EE Bt
BN HE (VIN)
Isutown | KM HIIR Vent = Venz = 0V 3.3 71 WA
Vent =5V, VEnz = 0V, Vyour1 =33V, B
Istanpeyr | REHLALIL , JBIE 1 &, B 5, AEATIE% , DEMB = MODE = 24 A
GND
VEn1 =0V, VEn2 =5V, Vyour2 =5V, Rk,
IsTANDBY2 FEHUEI | s 2 WH K, RiAT7IF% , DEMB = MODE = 25 pA
GND
Vent =5V, Ven2 =0V, Vyourt =3.3V, &
IsTANDBY3 PR, EIE 1, HHK 1 B &, WA E, A#ETIFX , DEMB = GND , 15 pA
Rwope = 10k % GND
Ven1 =0V, VEn2 =5V, Vyour2 =5V, RalE
IsTANDBY4 FEHLAIR | I 2, HBE Ig X WA fE , AT, DEMB = GND 21 pA
Rwope = 10k % GND
fRERESR (VCC)
Vuccres | VCC i HIE lvee = 100mA , Vycex = OV 47 5 53] Vv
Vecuvo | VCCUVLO EJtimifs Vuee ETF 3.2 33 34| Vv
Vvee-HYsT VCC UVLO B 175 mV
lvee-Lim VCC $i # i FRAE -250 mA
BifllfwE (VDDA)
VyvopaRrec | VDDA 75 i i 4.75 5 525 V
Vubpauvio | VDDA UVLO b 7HRifH Vuee EIF, Vyeex = OV 3.1 3.2 33| v
VyppaHyst | VDDA UVLO iEif Vvcex = 0V 90 mV
Rvppa VDDA HiJH Vveex = 0V 20 Q
AW E (VCCX)
Vveex-oN VCCXony LT+ BIfE 4.1 4.3 44| Vv
Rvcex VCCX HifH Vveex = 5V 1.3 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 i i 1R 40 ns
Ges CS JiR#H 2 11.25 12 128 VN
Ics-BIAS CS UK 23N\ i B FLI 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%
PG1ov PG1 OV BAZ HL~F AEX TR R B 107.5% 110% 112.5%
PG2oy PG2 OV BAr 1~ AR T B R L 107.5% 110% 112.5%
PG1yvnyst |PG1 UV iR 3.4%
PG1ov.nyst |PG1 OV iR 3.4%
PG2yv.uyst |PG2 UV BT 3.4%
PG2ov.HysT |PG2 OV B 3.4%
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FEZELH -40°C F 160°C LARSEIRIEE NI ( BRIESISMEH] ) o MBEX T T;=25C. Vyin = 12V, Vycex = 5V.

VVOUT1 =3.3V. VVOUT2 =5V, VEN1 = VEN2 =5V, RRT = 10kQ. fSW =2.2MHz EBB?‘Jﬁﬁﬂj ( HO1 N HOL1 N LO1 N LOL1 N
HO2. HOL2. LO2 fil LOL2 ) bi&H H1#k

2 WA BAME  MAEUE  BORE| B
VoL-pG1 PG1 R ST | lpgr = 2mA 04| Vv
VoL-pa2 PG2 HiJE EHIFHE | Ipg = 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 MK 2% ( 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 L7t (10% % 90% ) Croap = 2.7nF 4 ns
tHo-FALL HO &SI (90% 2 10% ) CLoap = 2.7nF 3 ns
IHo-src HO i {5 437 L i Vo = Vsw =0V, Vig =5V, Vyeex = 5V 3.25 A)
IHo-sINK HO g fig #E iR Vyeex = 5V 4.25 A)
VBT.uv JE3) UVLO Vvee TR 24 v
VeT.uvHys |31 UVLO iBi 13 mvV
Isoot BOOT #i2s Hiif 1.2 A
fEAUMIB2ERS 48 (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 ETFFmta) ( 10% Z 90% ) CLoap = 2.7nF 4 ns
tLo-FALL LO FB&ERIa] ( 90% % 10% ) Croap = 2.7nF 3 ns
lLo-source | LO W& HL LA Vho = Vsw =0V, Vg =5V, Vycex = 5V 3.25 A)
ILo-siNk LO U fE i R Vyveex = 5V 4.25 A)
#J3 (RES)
IRES-SRC RES i 20 HA
VRES-TH RES [#1H 12 v
HICcycles |HICCUP s 512 JE
RRres-PD RES i HifH 55 Q
RS E R (VOUT1. VOUT2)
VOUT33 3.3V #irth ML 15 A5 FB=VDDA, V|y=3.5V £ 42V 3.267 33 3335 V
VOUTsg 5V ffiy ) FLFR B A FB=AGND, V|y=5.5V £ 42V 4.95 5 5.05
%% (FB1. FB2)
VegavaseL | VOUT &% EME 3.3V fth 4.6 v
Reg.sv 5V i () FB & AGND FiFH Vmope = 0V 3% Ryope = 10kQ 500| ©
Rrp-ExTRES | Mi4E R S AL FEBEL Vmope = 0V 8 Ryope = 10kQ , Vg < 2V 5 kQ |
VEB2-Low F AR PR MODE = VDDA 08| v
VEB2-HIGH FEHAEFZ P MODE = VDDA 2 v
VEB1-Low WCEAER 1 AR JZ Bk HiF | MODE = FB2 = VDDA 08| V
VEB1-HIGH RERER T K FPWM 245 1 F MODE = FB2 = VDDA 2 v
VFB-REG ZRE T I R HLE 0.594 0.6 0606 V
RERAEE (COMP1, COMP2)
Im1 EAS FB Z COMP , Ryope < 5kQ ( %% AGND ) 1020 1200 us
Om2 EA S | HIK Ig it MODE = GND , Ryope = 10kQ 65 us
Irg WRZETBOR 2S5\ M B L 30| nA
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FEZELH -40°C F 160°C LARSEIRIEE NI ( BRIESISMEH] ) o MBEX T T;=25C. Vyin = 12V, Vycex = 5V.

VVOUT1 =3.3V. VVOUT2 =5V, VEN1 = VEN2 =5V, RRT = 10kQ. fSW =2.2MHz EEB?JJ$@'EH ( HO1 N HOL1 N LO1 N LOL1 N

HO2. HOL2. LO2 fil LOL2 ) bi&H H1#k

¥ WA BAME  MAEUE  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-sret | EA Hiri Veowp = 1V, Veg = 0.4V, Viope = OV 190 LA
lcomp-sinkt  |EA BERLT Veomp =1V, Veg = 0.8V, Vyope = OV 165 pA
lcomp-src2 | EA Fr LI , HBAE Ig 152 \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 | EASS %ifl L Veg = OV THE Vss » FL5 Veowp > 300mV 36 mv
H & RLFE X B[] 2]
Ves-DET VGS #: I{ VGS Tk, Tf#k 25 Y
toeAD1 M HO X% LO FHl4E X I i) 22 ns
toeap2 M LO el ZE HO Sl 4L X i [f] 22 ns
—iREij A (DEMB)
Vbeme-Low | DEMB #it MK R1{E 0.8 \%
VDEMB Rising | DEMB fii N\ i BI{E 2 \Y;
Vzc-sw I E Vbeme = 0V -6 mvV
Viess | EMEHEE) b= 50 4 SW 54 mv
Vzcois R R gﬁEy/lB\ ;g%fg;;l\:)’ﬁ 1000 4~ SW Jij i 200 mv
fE6k (EN1. EN2)
VEN-Low EN1. EN2 RB{H Vyeex = 0V 08| V
Ven-high-TH  [EN1. EN2 i Vveex = 0V 2 Y
lenieak  |ENT. EN2 i {LPR EN1. EN2 JZ A 0.05 bA
FFRMZE (RT)
Vit RT /R 10kQ < Ry < 220kQ 0.8 v
MODE
Rmope-HIGH | TR I A AGND HikH 5 kQ
Rmope-Low | FAT-%# 1 ) AGND HiH 0.5 kQ
Vmope-Low | JE A8 2 AR 2 A FL T AR 08| V
VMODE-HIGH | 348 ZUAS U i L~ B 2 \
%I (SYNCIN)
Vbems-Low | DEMB % A fiKEE 08| V
Vbems-HigH | DEMB %\ i BIE 2 \Y;
tsync-mIN DEMB /MK 5 5 Vmope = 0V B¢ Ryope = 10kQ 20 250| ns
fsynein 4his SYNC $i s il \t/t'N(; fV F 18V, 1 Rer WEIIIRIRELT | o4y, 20%
tsyNCIN-HO1 é DEMB _EFH#1# HOT EFHRIIIE 100 ns
;SEYCNOC& fﬁ DEMB i) HO2 LIHRIVAE |y st | MODE = FB2 = VDDA 100 ns
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FEFE L) -40°C 3| 150°C TARZRTEE NI ( BRIESSMEN] ) o BMBUEXS N T T;=25C, Vyin = 12V, Vycex = 5V,
VVOUT1 =3.3V. VVOUT2 =5V, VEN1 = VEN2 =5V, RRT = 10kQ. fSW =2.2MHz EEB?JJ$@'EH ( HO1 N HOL1 N LO1 N LOL1 N
HO2. HOL2. LO2 fil LOL2 ) bi&H H1#k

¥ WA BAME  MAEUE  BORE| B

{oEMBFILTER }iE\jEEMB K T 3 AR AL RE ) Viope = 0V 5 Ryopg = 10k 15 50| s
tawake-FILTER | AEFFRAHUIRES B SYNC i ) VeEnt = Venz = 0V 27 us
FIB%it (SYNCOUT)

VsyncouT-Lo | SYNCOUT i B TR A& B IsyncouT = 16mA 0.8 Vi
fsyncour | SYNCOUT fii MODE = FB2 = VDDA Hz
tsyNCOUTH é\{]\}E%Z THAEE] SYNCOUT EJHE :L;P%MB =0V, Tg=1/fsw , fsw H Rrt = 220kQ 25 us
S cours éé gpﬁz - FHE ] SYNCOUT FE \i/&g,%MB =0V, Ts = 1few , fsw Hi Rrr = 220kQ 75 s
#13) (DITH)

IprtH BB Hr R F IR 21 pA
Vorrn-Hicn | #HalE E R E 1.25 \%
Vorrhow | FHEIMKHEEIE 1.15 v
B30 (SS1. SS2)

Iss A SR Vmope = 0V 16 21 28 MA
Rss.pp L @=Fori I N AN ) Vymope = 0V 3 0
Vss£s SS % FB #itfi ik Ves - Vwour > 73mV 130 mv
Iss-seconD SSiiitEE , IREMA Vss = 0.8V, MODE = FB2 = VDDA 36 nA
Iss-INTLY SS2 s , AEEIE Vss = 0.8V, MODE = VDDA , Vggy = 0V 35 nA
PSR

TsHp SN} 175 °C
TsHp-HYs AOCWTIR i 15 °C
8.6 JFheit:

FERBL -40°C £ 150°C TARSER W H AT ( BRAEF SN ) o MAMEXS R T T)=25C. Vyin =12V, Vyeex =5V
VVOUT1 = 33V\ VVOUT2 = 5V\ VEN1 = VEN2 = 5V\ RRT = 10kQ\ fSW =2.2MHz Eﬁﬂ*&%iﬂ%ﬁﬁﬁ.ﬂ ( HO1 N HOL1 N LO1 N
LOL1. HO2., HOL2, LO2 1 LOL2 ) L¥#H .

2% PR A BAME  BBUE  BOAME| A
faw FERATR 1 Rgr = 100kQ 195 220 245| kHz
fswz FFIIZE 2 Rgt = 10kQ 2.2 MHz
fsws FERATHE 3 Rgr = 220k @ 100 kHz
SLOPE1 PR B AME 1 Rgr = 10kQ 557 mV/us
SLOPE2 PR R M 2 Rgr = 100kQ 64 mV/us
tonmin) g GACS L] 35 80| ns
toFF(min) 5 e T i) 80 105| ns
PHuot1.Hoz  |HO1 A1 HO2 2 [l A f DEMB = MODE = AGND 180 °
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8.7 MLRURHE
BRIESAUET , ViN=Vent = Venz =12V, T, =25°C

100 100
95 95
(T — —
90 fw/ 90 L
X 85~ B X 85
7 7
5 s TS
9 S
5 75 5 75 17
70 70 |4/
— V|N=8V / — V|N=8V
65 —_— Vg =12V 65 - Viy=12V
Vin = 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)
H R E 10-4. Vour =5V fsw = 2.1 MHz HZ K 10-4. Vour =3.3V fow = 2.1 MHz
B 8-1. FREHBLZEKIK R & 8-2. AR EHBZAKIKR
,"'"!“"!""\""\"":""\""!""!""!“" i""\""Y""I""I""r""I""I""\""\""i
F + VEIN2V/DIV =

VOUT2 1V/DIV

VOUT1 1V/DIV

I0UT1 5A/DIV

Bl 8-5. 1 BRI W L

il pis
: : . 1 T E
80 ns/DIV 4 . . 1 . . 1ms/DIV
L ! PP S IV IV IR IS R (N PPN RPN PP (P IS S P (PR I Fovi”
152K 10-4. W& E 104,
K 8-3. FFRTRHEE & 8-4. BahietE
RARRNRRRE R L L L L L L IR ] 6
- I 3 @ .
© VOUT1 100mV/DIV T f\ 2
i SN <
T | [}
r : : : T 1 5 4 //
- o L
L f"‘— = g L ——
e %3
[ ~{ louTt 2ADIV 5
T c 2
S
(o]
ped
u 21
%)
1 100p5/D|V; 0
T S R D P -50 -25 0 25 50 75 100 125 150
. \ Junction Temperature (°C)
w2 E 10-4.

Bl 8-6. kW U SR Z RIHIR R

VEN1 = VENn2 = 0V
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10 30
< 8 // < 28
g / 3
§ 6 // S 2 //
2 A 4
s 4 - 3 24
= z
8 % 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 N BEZ MK R K 8-8. i#iE 1 LM SERE AKX R
&:: 30 3.33
E 25 2332
5 20 o 3.31
[ —
.3 % /// —
3 15 > 33—+
z =3
g 3 329
10 -
5 >
3 3 3.28
o 5 Q -
g = Channel 1 i
0 === Channel 2
S 0 3.27
50 25 0 25 50 75 100 125 150 0 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-9. ULIQ MMl By SR > L & & 8-10. 3.3V B2 HE (VOUT1) SR E 2 E %
#
5.06 0.606
S
S 5.04 0.604
£
3
? 5.02 < 0602
8 \q—; —T \
S sl \\ g o6 —
5 g
= i
O 4.98 0.598
B
§ 4.96 0.596
X
4.94 0.594
50  -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
& 8-11. 5V [Ee#H B E (VOUT1) 5EREZ AKX AR & 8-12. RIRMESEEZAIFRR
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100 114
98 112
S < 110
8 8
S o4 S 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 BESBEZ MR AR &l 8-14. PG OV RE 5 E ZFKIX &
5.3 3.4
5.2
g 3.3
w
S 541 R
) é 3.2
T — =
> J—
3 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 ESREZ 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 <
(@) o
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 M RMESEEZ MR R [ 8-18. VDDA fe EHE S EEZ KX R
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3.4 4.6
S 33
2 s 44
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 RESEEZ FKXER ] 8-20. VCCX JFIxBE SR E AR &R
3 77
25 76
a =
= 75
g _— S 74
= [ =
CI;) // g e
x 1l =
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 5REZ AKX R & 8-22. Bk (CS1) ME SR EZ KX R
12.6 100
R 12.4 ~ 80
> £
% 12.2 é
8 = %
s 12 — o)
%:L \\\ 1:3 0
£ ©
< 11.8 5
1)
(S c
=
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)
&l 8-23. FLUIART (CS1) ARSI R SEEZ FMKIXR | & 8-24. Fj5 SH@ T MAIEWTH ] (HO1) 5IREZ A1
KR
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2.8 24
S
» 26 22
° —
o
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 RKIKEA & 8-26. % JE3h (SS1) BB SEEZ HIKIRA
250
200 \
a \
53
8 150
§ \
o
8 100 |—)\
- \
o
50 ™
N
\\\
0
0 400 800 1200 1600 2000
Switching Frquency (kHz)
&l 8-27. RT HFH 5IT SRR Z RIHIK R
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9 {40t BH

9.1 MR

LM25143-Q1 F& — K P B0CGHIE T R bl 4%, BA A L ERIIRE , R SCIUR(E 3.5V & 42V Tif A\ ikl
N AR R 2 R B s . LM25143-Q1 W] DABE B v e fit 3.3V 5k 5V f i )% , B $24t 0.6V & 36V T
P L . XA 5 TR ) ds 4R R T A AR MOSFET 2Kz ds |, Aefigfefit 3.25A WefiHi Al 4.25A
W B VEE L o 1 0 SN DX N TR 5 A K PR Rt 92 T S 48 90 I )k — 4 il

AT 73U PR PHL A Bl 2% DCR H AU RSH I ) FR AR =A% 1) 07 22 ] B4 ] A B At 328 ) SO W L 7 PR A R 757 1R )
IPRAME . R AR HIIE SCRETE S LU VE & T e R AR PRSI, DR R e v R R e bl (il
10:1 ) MR . R 28 0] t FH U #E 100kHz 2 2.2MHz 2 354748 | 3 HAZ AR al @it /) DEMB Jiti b &b &5
ok 5 mrik 2.5MHz (4R )25

A B ELYR AT PAEE ) VCCX AR K PR R M B2 w5 i N H o7 AR 28 P ml sk i — A 5 B DD e S 4
HE T (DCM) 1817 , Mtk — B m i AR & T R I AR T R ke . U AR ThRE B+ LR LI -
PRI

UVLO

LM25143-Q1 52 FEPE sk 2 FA i £ CISPR 25 154 EMI R . Ak iy SR (SSFM) H AR a] DL AR 14 {H
EMI F5 | T BA BRI 6 1 B & S R 30 #% B8 8 i K FR B My b s i . )5, NS 35 @IE 1) 180°
SRS HHEAT IR T N IR A FL 2R B K

LM25143-Q1 SR H i A ] AN 3 A 41 25 1555 1 40 518 VQFN B2k ifcas g
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9.2 ThEETT 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—] !
! |
I
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9.3 ke i EA

9.3.1 I\ HIETEE (VN)

LM25143-Q1 LAEFI AN HETEHEN 3.5V & 42V, iZ23HT 12V A1 24V BRI R RS . K 9-1 RN
HLER FE 7R 7SI T LM25143-Q1 H. 3% FH B a5 1 58 VN UGt B s A s 28 T 7 I T A 7ok . LM25143-Q1 1
FIN LDO F 5 28 R Wb 2R s Az ] e B P24 BV B H R 30 (B i N R i T BV DL B T A 1 2%
JEFERURS ) o

VIN

ol
Cn lo
:T|: T T ¢ Y :I_: VCC2

VCC VIN FB1 FB2 MODE
— HB1 HB2 =
: Rho1 T T Rz :

Vourt Rst Low ™ HO! HO2 T Le Rs2 Vourz
w. HOLA1 HOL2 c%ﬂ
Co, - o—] swi1 sw2|—* . Cos

I > | Lot Lo2 |—e | I
= T— LOL1 LOL2 _T =
PGND1 PGND2
-+ ENA LM25143-Q1 END ==

Rrr
_,__’V\/\’_ RT PG2|—»
= --+— PG1 SYNCOUT |—» SYNC Out
CSs1 CSs2
VOUT1 VOUT2 |—e
SYNC In (optional) —»] DEMB
CCOMP1 RCOMP’I VCCX RCOMPZ CCOMPZ
COMP1 COMP2
AGND SS1 RES SS2 VDDA DITH
—  Cum A L1 1 L Curz =

—_— CSS1 CRES CSSZ CVDD CDITH

B 9-1. My ETE N 3.5V 2 42V i XU e R 4% R E

TER N B RS R, WO VIN I SW 5| BITE 28 26 5 07 3% A8 FH0 R AN I 47V 40 i KATE R . AR %
BBt 778.1 , WA RE 4R 1C. 75 PCB A7 Jy HATA] /N Co b 3 5458 FH v o 52 4\ 55 B P25 388 ok £ O PR b ik 2> F
JEE AR o

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

LM25143-Q1 5 — AW EE VCC fm B R L4 |, ZiaEa N PWM #5252 4t fw B IR A4 MOSFET #2
BEMI AR IR 2% . S\ R 51 (VIN) 7] DA EEEERE Rk 42V M NBEF. A, 4 AN BEKT VCC % E
FUKFRE | VCC HL BRI VIN 25—/ NEFE .

VCC #a k234 i HIR PR #  170mA ( Be/ME ) « IR, BJES 2 VCC 5|l F ISR A St . X4
VCC HJE#T 3.3V I, PN @ E R (a5 ENT AT EN2 30T 2V R ) |, IF BB S F5IT
G, WASBEIBEESE A RA %, BRAE VCC HLUE[% % VCC P UVLO BIfE ( ifE N 3.1V ) LR |, 8 EN1 &f
EN2 V) ZHFIRAS . LM25143-Q1 AP VCC 51, IXFIA 5L ZIE PCB LiEREAE —itd. TI #iM
VCC1 %] PGND1 LK M VCC2 %] PGND2 &4 VCC HI4 2%, 4 VCC LA S Ei AT A 2.2uF &
10pF.

MG BV et s ge Ak i VDDA B B . i —A 470nF & 25 2s 55 1% VDDA |, LLSZHIRME: 75 N & (s B L%
M. JE% , VDDA A 5V , (HAEFANFIEN 3.3V Wigfr M. H— AR AMER | XN Voury %8 3.3V, 1M
Voute 2. - NEARBERT , Hi 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 LM25143-Q1 fiH |, Viy BATERTA 24 T KR TAM R E B, P f i 2 iR .

9.3.3 f#ifig (EN1. EN2)

LM25143-Q1 t &P/ MERE S . EN1 AT EN2 G B TS0 Voury A1 VouT BN JE Zh AT Sz i . 1X L84 Gk
5| AT LU R BRI 70V MO HLE . WRERESN KT 2V, ot M R A 2 e . dn AR RE 1B B 2] 0.4V
PAR , F S R4 A 2 S o G SR N AR AR A, LM25143-Q1 B AL TR 1g SSWrBat | A VIN SR Y
WA 3.3pA. TIAEBCE ENT Bt EN2 fREFE S

9.3.4 HIRIEH WM (PG1. PG2)

LM25143-Q1 &5 T Vourt A1 Voura Mt L M IS 5 R fa AL Pz il AN 1% . FRIR IR 3 D REw] A T sk s
T L B B B P T R P e AR N R e R A AR RCIRAS I A PRI A (PG
A PG2 ) AUl 2 BT RARES o A B H F T A8 A IR R IR IRME (MR 92% ) UL T Bt
B ARYRIE R ERRBUE (SREDY 110% ) DLER , Sl AR U He SR . 25us IR IRk IR 45 7T 7 13 6
ST 1) R R AL A5 5 B R B . TI 2AE PG A1 PG2 SARCIZ B [MEHE 100k Q f) EHi s PHES . BB 30
), PAR @I ENT B EN2 ZE AR R A B SRS R 2R, PG Al PG2 2 EAAARHLT.

W LM25143-Q1 4 F AR B (Vpeve = OV) FHEHENBEIRAE S | 0 H Y5 1E  LhAe as 2 el |, DABRRER &S H
THFE. HBUXFELLES , PGl PG2 A4 FITFESIRA B fr i (Wi sz 7 ERi s HAS ), DMEA LA 24
R Bt A .

9.3.5 JF XM (RT)

LM25143-Q1 R #s AT AR , WK IR G 23 R W B 7E 100kHz £ 2.2MHz 2 [8]. CLK1 Zi&iE 1 I %h
CLK2 &J#IE 2 [IRf4F. CLK1 Fil CLK2 &y 180° FAH. W LAE 7 F2 1 SRiFR4A e A%t M) RT HBH

22

el )= Tez]

(1)
TEBARH Vin 252E T, A& MOSFET T — SiER A dnfE 5 B FIIR % 4% F 3R, LM25143-Q1 & K iZid

EHTFORSE ], EE PWM B BB 42 ] 38 4022 B B F A I AR B A . AEBERIEIL T, MR & ( CLK1
A CLK2 ) ML 5obiaqT |, ELEIPIANEIE A AT LUFE g A5 80 B AR T DR KR A2 s

PR A A B P AT LR 7 R 2 154G H
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Vingmn = Vour - —— 3
IN(min) — YOUT t t
sw ~ LoFF(min) @)

Hr

* tsw RFF R
° tOFF(min) F& 60ns [ 7 KL IS KT T .

9.3.6 B4 [F: (DEMB)

FEff LM25143-Q1 54MEFS | &€ DEMB _Ljitiin—AMZ 4 P8 E S (KT 2V) » LM25143-Q1 ][]
HE ORISR N 220% |, e KN 2.5MHz. WIRAEE RT BB MEEES | LM25143-Q1 £ 208 RT HLFH 2%
H5AMBE B RS . fERARK Vin T, BRI G | [R5 5 S 208, W AT DAFRARFF S 40 Sk £/
Fifa AR Y .

9.3.7 A%t} (SYNCOUT)

SYNCOUT HiJt & —/MHA7 EFHEZY 90° #ifj5 HO2 ( =k 90° AT HO1 ) HZ BT 55 . =1 SYNCOUT {55
TR H—A LM25143-Q1 %6l 236, Fre PO FIAL# A 90° F4H

9.3.8 # A (DITH)

LM25143-Q1 424t T — AN hbahik 9 , Wi 7E DITH A1 AGND [543k it 0 01 , X & 15
DITH &b = — A B 1.2V Rt i = M T e . 2K 9-2. =Mk afE RT AT & 2R F i1 £5%
903 B P9 R B AT VAo T DU 72 3 RSB B fyop BT 16 DITH MU, Oy 7 ik RL3 Ll
AENS G R T IRIE(E EMI , IBHIEZR WM T 20kHzZ |, I8P B A4 BEIE #1547 .

21pA

Comn=5o—"30
2-F -0.1V
MOD (3)

— ] DITH

AGND
!

il

& 9-2. FFRHE )

WS DITH 7E N s R iE#: 3] VDDA |, WEshThet S22 ek s A, BrAE¥ VCC ki B JE JH KT
VCC UVLO . Wi DITH fEMnHE N %R %] AGND , W 2B 1k Comy 7o M, N2 R, H4h, %4
LM25143-Q1 54t b AP | Blahth S 2E M .

9.3.9 AR EXK )53 ( SS1. SS2)
WA TheE L FR R 28 1B HTA B AR A EE A, R Al v 5 8h 8 1 AR VA

LM25143-Q1 A PRSI DR , ZIIRERE T il ( —BSERE % ) MRSt (a] . BB s IRl s it A T
BRI AL, AATITIRE Gt B O o SN PR L A N g B 2 P>

LM25143-Q1 265 FB H K75 E SS H LD 600mV s & ( BUF & IBHRME ) - 7E SS HE N OV 1%t
T, BRFFIIFER , N 21 u A RS EIRIE S SS 5] I BTE SN R 3 AR 2% R,
S8 IC FB Ff i H R i . AR A2t 4 5 a s 2 .
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Cgs(nF) = 35-tgg(ms) @)

Hrp
* tgs AT AIERA BN TE] .

AL A AP R R SS RAZIEIF L, EAEUOXFEM . HEH 84T FPWM B (@i K DEMB % £ 3
VDDA k% & ) i , Fifik SS 458 COMP fE N FIIK. LO &RFFHF A |, KM MOSFET <X}t R 2%
JRE T SEUR K T BRI . AHEEZ R, 24 LM25143-Q1 N #6338 R L Ik b Hi % SS i, LO MK B
TR SR

9.3.10 K& E A (FB1. FB2)

FEBA SN AR LB AR SO0 T, LM25143-Q1 % th o] LA 7 0 B 5 P A ] 5 B e o s A i — A TR A — Aok
0 HLBE 3 F 4 U AT DLURE S I BT R I R . s AR R ) FB 5l EIERER] VDDA | 1T LK Vourt 3L Voure AL
BN 3.3V fuh , mdE ik FB &R AGND |, WITT LR HECE Jy 5V H . i i e <t FB1 il FB2 ik
( VDDA 5 GND ) . FiE B St ALk E e , B LM25143-Q1 Wrs H VCC MR Z L T UVLO
BIE VAT, 2805 B Om s A ik .

S, LA AR FB 51 416 o L3 P Sk e B A L . i L L S5 L 0.6V % 36V,
FB 4RI B 0.6V (Vrer)o (A7 A238 5 40 HIFHE_ b B BLAS AN TR BB S (5 Regy A Rego £
) HE. WS 9-3.

V
Regi = ( VOUT _1J ‘Reez
REF

®)
Rrg2 FIEEBGEIHIE Y 10kQ 2 20kQ.

i

| Lo
Vourt VRer —{+ gm = 1200 puS
SS —*+ —>>
L FB1 _
f Co —

— - Rcomp AGND

CCOMP

Bl 9-3. R BHRETA A AR
FB 51 i _F i 3% Fi L s 25 P 3 4t 7l S5 A BT UK T BkQ , LM25143-Q1 A BEASIN 2112 53 6 28 144 AR D@ 18 1 B
] i AR

Res1 -Reo > BKO

Ry =
Rers +R
FB1 FB2 ©)

IR EAL K 1o B3, RSN i ds . AATEE 7 IR 48 SR TS Fa R 2 4 N # LM25143-Q1 IsTanpay
Wi ((HFMEDY 15pA ) o TR Viy I IR IR 2 1% Vour/Vin LR AT 0 . flin, Wi Vour
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555V, 3 H Rpg1 5T 82.5kQ H Rpgo 55T 10kQ , MMEH #2307 SR8 it e B2 SR AL ey BT 7 1 12V #i
NN L

Vour  Vour . 555V 5.55V

= . =~ 35|JA

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
HREE VCC. FIt , HO WRah#s kS it ( 2958 1.5pA ) W] DL CAA B TE 1 B R = 2249 2.2V IRA
i XA, TE R O i A SR PR A (100kQY) SR PRAFAR FE R R WTIR A

9.3.11 B T4 @I 4]

B/ R VG A E B AN PR : 0.6V ) LM25143-Q1 Ha e 55 vE AN B At T 43 5615 s 5 1 tonmin)»
tonminy A BOBR & T 45 FF IR T Vour/Vin I ERE R . 3T [ E % PWM TAE | o % e e b 4
Wi 272 8,

Vout
Ve tonmin) - Fsw
IN

(8)

Hr

* tON (min) jj 65ns ( JRE )
o fow ATFRIIZE.

R PTHR ER B AR AT & LR %A, LM25143-Q1 2 M E TF SRR IS AT Fe MO Kb Wb R 20, DAZEH5 40 ) HE
JEVAT . Bl AN RN 24V, FFSE N 2.AMHz |, AT % EE 5V, W2 R 9 Tt L
LS/ STl

5V
24V

0.208 > 0.137

>65ns-2.1 MHz

9)
XFF 5 Vin B AMERS U, — AR R LM25143-Q1 1 AR K 2 75 FE a8 f R .
9.3.12 REEA PWM HE:SE (FB1. FB2. COMP1. COMP2)

LM25143-Q1 FJEANIEIE AR B A ML B = 6 3505 SRS | 12O 82724 5 I i B A N BRRS 25 36 4E (0.6V) 2
Z AL R 2 R Eﬁ%ﬁﬁzjza&mimtﬂim&%ﬁ COMP 5|, {8 FH P B % BRI AN 428 | PR 8 kM2 o IR b VR A
AT B UCKH 1 B RMER 2%

IR AR B AN EEE , — M T IER TEMR , K gy N 1200uS , 115 —MH T Ig TERS , X
Hogm N 60uS. WEAE A IEHE TAEMA S |, K MODE %85| AGND. 8§ K TIE Ig #:0 , iFiEs—4
10kQ HLFH 2% MODE #%:#%] AGND.

9.3.13 Rlg A
LM25143-Q1 | B U6 L im A s i A K T 50% (1) 15 4% Ee SRR it N 30 Rl e kM |, I 4Edefa g is4T. AT LM R 7
FE 10 AR IE BB | AT RS T e R B R A R M

Vout (V) -Rs(mQ)
24-Fyy, (MH2)

Lo-ipeaL (MH) =
(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 A I I H

K] 9-4 JER T A% FH 43 Vi v BHL 28 1E 47 1 FELIER B8 F R AG N o HG 0 B o e s W ) F RGBS LR | DAZE AN AR IR Y L
PRALUERR IR AR . T R4S (0 P R AR RS AT AR, A AR e RS R LR O 2 1) TR — MR 1%
BEEE YU B AR B T AR SCOERE 7 :OEREF] LM25143-Q1 H A B 2%

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 (1 ARG R 8
* 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. 43I R AR S

B R AR, MR SS BB IREIZELL FB & 150mV. 2R AT SASS wi S |, SS 4 44
Ja . ZHERAERR SS AT LAAE S B AL IR E AR A R AR, AT 7 1B AR 30 ) R B R R A

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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D VOUT1

—_——Co
1 Res Ces

= Current sense

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

& 9-5. H1/& 3% DCR LIRSS 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
Vao(g)=—— 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 LR #] (RES)

LM25143-Q1 AL & n & B S BCUR ThRE |, 75 RES 51 F S — AN MRS G o m HZIhEe. EIEFIBITH
RES HLZ8 88 &0 B . Wik 4= 512 AN AR Z A B s bR 1) , SS & # Mk , 1 HO F1 LO fiy i &4 245 H
(EZE 9-6) . —4~ 200 A HEITIA N RES AR A . 4 RES WETH&E 2] 1.2V B | RES & #HifK
1M SS MMM . a5 HH ISP AN G Ja] AT SOA I Fym BR A B | 512 A T - B = A0

AN I HAF/E R W ST 40E% | (2 RES 5] ARG L. — ANl o] AT Wi g g 485, i o5 — ANl
TR IEAT o W P AN A AL T I A A A R W AR R, R JE — AN A B I 2R T 8 S hi i RES H T 4R
RES WA AHMAM. A5 , 4 Vres = 1.2V B , BN @E S —REHE . @R RES £ L HIb %43
VDDA |, JUIPHAN I IE #R 245 FH T2 Th g .
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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

& 9-6. W=
4 2R 13 15 RES H% .

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

Hrp
* tres AETRE MWIEEER | W& 9-6 fiR.
9.3.16 H{UAVXMMIZIESIEE (HO1. HO2. LO1. LO2. HOL1. HOL2. LOL1 #l LOL2)

LM25143-Q1 1% N 7418 MOSFET M Ai 2K 2l 88 A1 — A I 1 v il H - e 2 R SR B 758 N V438 MOSFET . K
MR B 2 2% 15 08 ] 26 W Dggr M E 2 LA % Cogr HRCMAH . 1S HIKE 9-7. E(KM MOSFET (¥ 53 )
R, SW HLEZ)h OV, 1 Cgt JHid Dpst M VCC Fa L. TI gl fi B 7E HB A1 SW 5| il A% — 4
0.1 uF P AR

LO F1 HO #irth /3@ M AL X B 8] vkt A7 3], A ( HO f1 LO ) Za A2 Rl ja A, AT 1k B s
T HiaHEGEE A LO B, HIERBEIX K ]2 248 H HO J-56F HO-SW HLE[E % 2.5V (#1841 ) DA
T RJE , LO fEMEEIEIR (HO FRZ LO LJHEIR ) JEEH. Fff , HO RS R |, BT LO HEMFE
25V LIF. ARG, HO &EBEEIR (LO FHE HO ETFHER ) J5/E M. R A ] 8- AT R~ N 538
MOSFET 44k 8k 7B MOSFET fic & B4 2% AL X I [/ .

VNI ER TR B i BEL 3% B A AR NGy, TRUONIX AT BE S BUE RUOBEIX I ) 4850 o A v 0 RAEG 0 1% 2 2% 10 2L A b 37 7 B
B35 H L YRR LR S, A P AT DA R IR Bl i B AR AL T SR FE | AT S BRI ) TR 2 R DAYk
D EMIES . BTkl N A& &0 MOSFET i 1 18 9-7 F AN %8 23 H Cpst , W7 FEER 14 FioR.

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%zh 4%
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9.3.17 #HECE (MODE, FB2)
9.3.17.1 B X H#RfF

LM25143-Q1 A A P aMSr TAR 4t . o 23R B &8s, BIFDRE Voyury M Voure WE N 3.3V 5
5V. B, MRAETTREA 5, (8IS 45t Fi PHL #oRe ot R B ELAE 0.6V A 36V 2 [H]. TEZ K 9-1 MK 9-8. H
F2¥ MODE %423 AGND SREZ i .

®9-1. WHAERE

e FB1 FB2 VOUT1 VOUT2 REBARE | 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 Ryivider Rdivider 0.6V % 36V 0.6V % 36V 1200uS

10kQ 2 AGND AGND AGND 5V 5V 60uS
10kQ % AGND VDDA VDDA 3.3V 3.3V 60uS
10kQ 2 AGND VDDA AGND 3.3V 5V 60uS
10kQ %= AGND AGND VDDA 5V 3.3V 60uS
10kQ %2 AGND Rivider Rdivider 0.6V % 36V 0.6V % 36V 60uS
"ol
o T 1 t 1
Cvcct A / \ A Cvec2
— VCC VIN FB1 FB2 MODE
= j:: HB1 HB2 l
>l Ruor T T Ruoz <
Vour Rs1 Los B HO1 HO2 7 Loz Rs2 Vourz
Wl HOL1 HOL2 o—fw
Cor _‘| L4 SW1 Sw2 hd |'_ Con
I > Lo Lo2|—e 3‘ I
= T— LOL1 LOL2 _T —
PGND1 PGND2
= LM25143-Q1 —_
= Rer -+— EN1 Q EN2 |—» =
_r\/vv— RT PG2|—>
= -<—| PG1 SYNCOUT |— SYNC Out
Ccs1 CSs2
VOUT1 VOUT2 L
SYNC In (optional) —»| DEMB J
Ccomp1 Rcowmp1 veex Rcompz Ccowmp2
COMP1 COMP2
AGND SS1 RES SS2 VDDA DITH
= Cum R N E e Chrz =

[
—— Css1 Cres Css2 Cvop Cormn

&l 9-8. b S5 B i HH e B P T A JR L I

9.3.17.2 HE T HELRIF

# MODE ##:%| VDDA F£F FB2 %43 AGND A LUK LM25143-Q1 it & AR BT . X2 HiEiE
2 IREMARMIFBHE T RIEPCORS. 5 , HHSSEANEENRERE . % COMP1 #E#:3] COMP2
SS1 %3] SS2. X T 3.3V it |, ¥ FB1 &% VDDA ; %I T 5V %t , ¥ FB1 &#:3] AGND. ¥ FB1 &
B AR S 543 e AR 2 4E 0.6V % 36V Z W] Hfa i B . 12 W3R 9-2 Al 9-9,
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L R E Y 0.6V & 1.6V ZJEF , SR S A 2 AT U5 UK LM25143-Q1 ASZRFDIAHTZH

K 9-2. Bk S BRAE

NS
Heo

ot L L

CDITH

Cres Cvobp

R FB1 FB2 HTHBE R
VDDA AGND AGND 5V
VDDA VDDA AGND 3.3V
VDDA Raivider AGND 0.6V % 36V
T
Cin l VDDA VDDA l
:|: Cvcet I h 4 1 = 1 A A ICVCCZ
L VCC VIN FB1 FB2 MODE
- — HB1 HB2 —
>l Ruor T  Ruoz <
Rer Loy H HO1 HO2 H e Ry Vour
w» HOL1 HOL2 »_rmmf—ro—g
Con - —{ swi1 sw2f—* = Con
I > o] Lot Lo2|—e . I
= | LOL1 LOL2 I —
PGND1 PGND2
£ ENT LM25143-Q1 o =
_,_—’VV\/— RT PG2|—»
L R
= f <« PGt SYNCOUT|—> SYNC Out
cs1 cs2
VOUT1 VOUT2
—» DEMB
Coowe Reon VCCX 1
—w COMP1 COMP2 ICvccx
o AGND SS1 SS2 RES VDDA DITH L
— Cur

&l 9-9. Fic B N8k 3T E R AR I I B A AR IR 2% SR 2 1R
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9.3.17.3 EHH EZH#RIE

HLE LM25143-Q1 HE4T 2 FHIRAE (
%% (CNTRLT) fc B v E B8 688 |, 858 ANl e

, & MODE 1 FB2 5| %43 VDDA.
F4 32 BRI IR ) 2211 COMPA F1 COMP2 & fE— itz .
o FF EEEHIER ) SYNCOUT &£ 2 E 42 H 24 1) DEMB (SYNCIN)., FZ #2811 SYNCOUT A

NREFEH 5%

B TRETURE.

ERAE—

ZAHERDOAE ), TREMA LM25143-Q1 #5id . 15

550K 9-10, W —A

(CNTRL2) @aﬁﬁu%ﬁ%ﬂ%ﬁ B AN S E
R S R BRI AR A SR 2 UK 2 R B

i EERREE S 2R SS1 A1 SS2

FARIFA BT AR R . 2 LM25143-Q1 A T IRERE , (HA TR, RT A TR & . Bl , Bk

BEHEZEH PR RT BEH. fk% a4 b 2 2 S 5 it
FB1 J£4% 5] VDDA ok AGND RUAT B & . F 2=l s FPWM 2k DEM LUt DEMB 51 B E . i

9-3.

o VKB B FPWM 5 DEM #5843

ﬁULJifl

L S B E DY 0.6V & 1.5V ZRI |, SRS 2 AR A 5 2 LM25143-Q1 A SR DI BE
ARELSHRER , S W ZHFEIL A OB AR Z A0 1 i A2 DR -

& 9-3. BRI ZHHERAE

R FB1 (RE) FB2 (RE) DEM B FPWM ( K E )
VDDA AGND VDDA DEM
VDDA VDDA VDDA FPWM

! oy
[ ‘ VDDA p VDDA Ci i [ VDDA VDDA VDDA
T = T I Cue i
VCC VIN FB1 FB2 MODE == I VCC VIN FBT FB2 MODE
HB1 HB2 | — = HB1 HB2
Ruo
HO1 HO2 HO1 HO2
Rss
HOL1 HoL2 HOL1 HoL2
sw1 sw2 . cm—L swi sw2
Lo Lo2 I \—E Lot Lo2
Lot LoL2 = Lot Lotz
PGND1  LM25143-Q1  PGND2 PGND1  |M25143-Q1  PGND2
EN <~ Eent
! CNTRL1 En2 CNTRL2 En2
RT Primary/Secondary PG2 RT Secondary PG2
PG1 SYNCoUT, PG1 SYNCouT|
cs1 cs2 cs1 Cs2
vouT1 vout2 vouTt vouT2
DEMB DEMB
COMP Reomp veex veex
} COMP1 COMP2 COMP1 CoMP2
}7 AGND SS1 SS2 RES VDDA DITH AGND SS1 SS2 RES VDDA DITH
= o te Ll L1 L1
T NI
= Cu Crest Cuoon Cormm — Cresz Cvooz

& 9-10. Fic BN Hda XX AR VR B0 2 AR IR A8 IR L A

MFEE BN RS S
AATHI . Blhn

360° B LAAH A S H i AR 3 AH o

&
w o, B AR BRI (SR EANERL ER LM25143-Q1 #4188 ) &
—ANNFIE T =4 LM25143-Q1 #4685 LL & 0°. 60° il 120° #h#8[E 5

RS

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM25143-Q1

Submit Document Feedback

31


https://www.ti.com/lit/pdf/SLYT449
https://www.ti.com/lit/pdf/SLVA882
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25143-q1?qgpn=lm25143-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL8&partnum=LM25143-Q1
https://www.ti.com.cn/product/cn/lm25143-q1?qgpn=lm25143-q1

13 TEXAS

LM25143-Q1 INSTRUMENTS
ZHCSNL8 - MAY 2022 www.ti.com.cn
9.4 FHIhEEAE

9.4.1 AR

LM25143-Q1 FEIz 47 IR FH U R A it s qzs ), A4S A B2 F T 55 A A LIRS FELRU AR LU 81 o 7 28 SRR BBSR A T
i ) LA A R FE AR MR . DRI, AMER PR 5 8 A ST AR B A B R . 24 LM25143-Q1 47 il 25 A6 I 21 R 2K
16 MRS | BRI 2K 1o IR, BLBAD W AR L. #2248 LM25143-Q1 #EA

FAEPRFIRF LB « MK I BEURNIE . 35 N 1 15X, 1 i8I — A 10kQ HLFH 2K MODE % #:%
AGND. 7EHHK Iq B30T | B SHOREE 25 25 M 1200uS /b 3] 60uS. MK I N 15 u A, HAuEiE 1 &
4 3.3V HiliE 2 giaEH . IR EFHBIK I , EF MODE #%#%] AGND. EIEFHHAT | Iq N 25uA | Hruidig
1 %R 3.3V B — AN siEH2EH .

9.4.2 — BT ERER

KIRMIF A MOSFET Tk — A 1 58 4= [FD BRI AR IS 4 BE OO AR R 3. o A Tl LU 3 2% A Mt E N 972
H. LM25143-Q1 $2At— A AT JDIRE , TR FIZII Rk BT IR MOSFET b th J ke 1) ( IHR 2R ) F
L. BFxt —ARE iR (DEM) #EATECERS , Wi SRIE A8 AL % LB A B ) SWr s ez I 2 17 e g FL A, I
il MOSFET 25 H] . BLBCE ISR 7SR T IR BRERUK |, 195 SR AR TR T T A N A

ZHET R Y)e(EF DEMB 51 BRECE o E S H CAE R dhm R SR N B ES: S i@k (DCM)
TAE , 5% DEMB #+4:%] AGND. R FHE FPWM B 4L Fi@ L (CCM) T4E |, iE+ DEMB i%#:3] VDDA,
HESAE 94, iEER , “WEHESASIER , UFTILE FPWM K § 0w & 5 300 H LR H . A DCM
F| CCM 1247 iz SR 1R 4 7 5 5 3P fe

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

9.4.3 # el

LM25143-Q1 & — DN Epah iR L 2s . R T 175°C (M AUE ) , WS RAERSEHT . HEANPSERDIR A
B, S PAT LR #AE

1. RMAEMAFEM MOSFET

2. ¥ SS1. SS2. PG1 1 PG12 ik

3. X[ VCC fajt e

4. TERRAIRE R 15°C ( #OeWnBay |, #AYE ) B s BE 31 F5) .

KR AARFBURY , B RS RAEAE | S S IEPRHEAAR A SC T .
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10 B2 FH A1 SEHL
&k

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 RMAER

LM25143-Q1 #& KA B d il g, AR — AR A A\ HL I B O P AN AR A i HE L . AT #1908 I A
PR B B BB R IR 7 XU e B R . D TR ALSE T LM25143-Q1 sk vl iR, TR T
L) LM25143-Q1 (RFA TiF Fas LA N 8, FT /Bt N Gio8gs € N G # A& 1ot

10.1.1 371 2 ot
BRI S B RD B R R R AR T, S EA T TR R R AR A sl 1B e . R LA NI TULTR

5
) R
LPNIE TR

)% MOSFET
EMI i N JEJ 2%

10.1.1.1 B[k B /BE¥

X R ZHON T, e 356 ok i v JRT 1 O L RS SO HRIAL. A I FEARARBIN L R 9 s K EL I B i R UL A 0% &
50%. TEHRHE 7 FEI 16 25 I FURES R, SRR 16 RIEFE HU

Lo Vour .(1_VOUT]
Al -Fgw Vin

0
(15)

Al
I peak) = lout +7L (16)
TE A RS AR R, DU OR B I VR RN R ATz o i I B AR e T ) R AR I L . B AR ST R AR R IR
WITRFE |, B RR & TSGR |, Bt B An ol DLV T4 e MG (b . i f R ES N S # ke m)
PLE L DU R GORIER « BHE AN B E DN, BERACETE . A, SRS R LA s | A
RIS, HUERS SRR, 5 B R FL I S AR I AN R SO AR K, B AN FH U SR BRI R AT S S 46
T WHER , MENSREA G , HERSEAEREE S, 28, AT RIS AR | HER R AR
BREE,

10.1.1.2 ZH 5%

HH, RS I H RAESS R R SR AN AL S, TS (B ) BZEUM 4R R 158
Bk A PRV B v PR RS L A A R AT ] PCB AR Je RO AR L DL A RSl . B
GBI R AN AR 0, A A5 AR AN (AR AR IR (ESR) AIAF R A K FER (ESL) ) Lo T XA Ik 28 1)
TR A N AT RO

fth RS Cour 20T FLIEAR SO HURLEAT DR IE | FFIR A — A~ raAir R NIXT BNk B RaS Fk. 8H , PR LA &
FRAEBRARIY ESR Syl /b H i e S0 A 75 Ao | 48 Hi 25 28R HEL A Hh 28 28 DARH N B iR I AR AR R 2 LA ok
N2 W 2 B A

MR A Voyr FTan (- e it U SORERS RS | a3 DR TR AT s B 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 BAS 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

34 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM25143-Q1


https://www.ti.com.cn/product/cn/lm25143-q1?qgpn=lm25143-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSNL8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNL8&partnum=LM25143-Q1
https://www.ti.com.cn/product/cn/lm25143-q1?qgpn=lm25143-q1

13 TEXAS
INSTRUMENTS LM25143-Q1
www.ti.com.cn ZHCSNL8 - MAY 2022

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 2 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 &

7E LM25143-Q1 M, s2M 3R MOSFET @&H M EESHWT -

VGS:5V ETJ‘E/‘J RDS(on)

T AR B AR HL 405 (. BVpss B 4 30V, 40V 81 60V , FLAARI 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 MHRBIE R Vasny . A MOSFET i % 1 Qg 5 Vas Z MR RE R IR FH X B . T K#FH
X sk it FES 3 A - 2V %8 3V S5 A, LM25143-Q1 1 5V B BREIE 2 1T LA 75 S50 A 41 S 005 380
MOSFET , JF7ERWTIN &%) Cdv/dt i 2 SR HLM L -

# 101 AR A RS T —ANEIE ) MOSFET AHTh R ke , KA e 1 1 2 43 5 38 7w & 0 A o)
MOSFET &%, SARIX B E T A SUR B i R | HEAA 5 %5 42 BRI SW 5 55 IR AH ke
E AR EBE LM25143-Q1 HEAN [T E#. ZAiHE TN LM25143-Q1 7= 503 N4, UAbBhit
FINRFE

% 10-1. MOSFET ZhZX it

DEARFEAE M 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 P8 ZEMAR LR . A5 IN 1 S IDEHAR L BE DL &, LM25143-Q1 [194H 2B 2h 4% FEL B EAT 434

(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 SIHEFEAIHFE

© JFR (HESHRES )

e R

o JEWEL TR HE RIARE T S SIS BRI =02 =

Lm0 MOSFET Sklriey (=1 - D [alkg ) , {0 ( [F2P ) MOSFET /K # HUEES Ll . (KA MOSFET JT K46 ]
LRI ANTE , BOAEAEE MR AREAT Ul e . FERCHIEIX I TR (A] | rIATACEEAT # ) ( MOBTEZIA R ) | |z
IRFRe ZPIA MOSFET #RSCHIINT , LM25143-Q1 [ 38 S MR SR Bl I Py foe K PR EE b/ — AR il 45148
PESRARFE 5 I SRR EAR L b

FE v PR IR BB A, IR0 MOSFET £ 78 TF 5% Ja I K 2 BN ek e it . DRI, A7 BEHRAG sk, b kT 4
Rps(on) TEALMEM MOSFET. ik Sl 45481 KEk H A% Rpg(on) T #4~ MOSFET sty u] I HIFH | % IR KM MK
fll MOSFET. fikfll MOSFET [¥1.a Dy & HFE5E T LU R JLIUHRFEZ AN« JliE Sl HFE . AR AR St |, bl
UL R A IR R R TS S IR FE I = 2 — . LM25143-Q1 FEHIE S T 9R3h TI (1 NexFET™ Zh&
MOSFET 7= i &5

10.1.1.5 EMI JE 5
wFER 22 Aios |, PR R8s BoA S AN BB |, ZBHPUIE SN N LR 2544 B 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

E 10-2. BF = 4 EMI B RN EERERS

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 SFE. A s Cp MEIE IR FIBEHTL N T Rp %H%ﬁﬁﬁé)ﬁﬁ?&m)\%ﬁ%ﬁ Cin FIHA
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 IREBOREBMAME

10-3 fierR 1R FIRZTORNES (EA) B0 1 BULLEES . EA TP R 0 A AT EA i th B FH Roga A R80T 98
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) = Vol8) __ Veer s

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
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VOUT
Rrs1 Error amplifier model
B P
1T— -
9D
VRer— >
Rrs2
Caw —
) 0 AGND
& 10-3. REBORBRAAME M 2%
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10.2 J RN F

HRHET LM25143-Q1 FISEILRI 400 Wit id A2 . Bk K YRHG $. PCB Ui BEAUAIHASE R | 152
TI Designs 2% &1t .

10.2.1 #it 1 - EHTIRE A 5V A 3.3V XUHH I RAe R 4%

B 10-4 JoR 1 — AUt (R0 AR i & (0 BRI, Herb PR e B R LR D 3.8V A BV, T i
WUE BN TA. FEARBIF | iR 3.5V & 36V Ju NI 12V ArFr A HUE |, - 038 5 1K) B PR eR 73
BN 91% F1 90% . FF A th LB Rrr W€ N 2.1MHz. ¥4 5V % %8 5] VCCX KL IC (i BIFEI L m

Vn=35V..36 V O . .
(12 V nom) l c * ¢ c
C veCt C C VCC2
" 2.2 yF le 0T uE voDa [T T D52l2.2 uF
I 1T = —1 11
8 x 10 nF
1 1 gt VGG VIN FBT FB2 MODE . 1
Vour1 =3.3V Rioz Qs Vour2 =5V
IOUT1 7 A RS1 LO1 HO1 HO2 I-02 RSZ IOUTZ = 7 A
HOL1 HOL2
Cor . Swi1 SW2 ' Cos
4x47|JFI Q: ;Em Lozj—J Q I4x47uF
= LOL1 LOL2 L
PGND1 LM25143-Q1 PGND2
= R VINFEN1 EN2 — viN =
RT
[oW——|RT PG2 |—»
L 10.5kQ
= -—| PG1 SYNCOUT |—
cs1 cs2
VOUT1 VOUT2 |—eo .
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 L L 1 L LC Chrz —
15 pF DT 15 pF
P 10 nF P
* Vourt tracks Vi if Viy < 3.7 V — Css1 Cres  Css2

CVDDA
Voure tracks Viy if Vin< 5.4 V 68 nF 0.22 yF 68 nF 0.47 pF

B 10-4. RA LM25143-Q1 X E % i B e 2% HIF i#oN 2.1MHz B [ 52 FH LB 1

#HiE
i‘giﬁ{ (1% Bl [ 5 Seon Bl g rs 7 LM25143-Q Fsifil 45 78 T LT AN [F 8EF h (A P B DL AR S A\ P
PR ERAURRELT | a0\ S A e 7 S ECE A AR A S ORI CRASE M U AR IR R A i Y R

WLAEFMT . ST 11 U7 EZHRAER.
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10.2.1.1 #i-ZER
F10-2 B T IR ERH R B s . &R sE S
£ 10-2. %t s%

BB 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. SEATELER 1 ADRLE R

SERRRF | BE A% H3ER (1) BRI
10pF , 50V , X7R , 1210 , ¥4 , AEC-Q200 Taiyo T;j‘g;r)‘ (AP} UMJ325KB7106KMHT
vy
, Murata ( NI ) | GCM32EC71H106KA03
10pF , 50V , X7R , 1210 , M , AEC-Q200
TDK CGABP3X7S1H106M
Murata ( S ) | GCM32ER70J476KE19L
47WF , 6.3V, X7R , 1210 , fj% , AEC-Q200 -
Co 8 Taiyo T;ji:’; (KB MKk325B7476KMHTR
vy
ATuF , 6.3V , X7S , 1210, fg#% , AEC-Q200 TDK CGABP1X7S0J476M
0.68uH , 4.8mQ , 25A , 7.3mm x 6.6mm x 2.8mm , AEC-Q200 V\(’Lg}i;gg)'k 744373460068
0.68uH , 4.5mQ , 22A , 6.95mm x 6.6mm x 2.8mm , AEC-Q200 Cy”te;z( )¢£i$$>l~ VCMVO063T-R68MN2T
Lot~ Log 2 - :
0.68uH , 3.1mQ , 20A , 7mm x 6.9mm x 3.8mm , AEC-Q200 V\(/‘g‘ﬁfgg)'k 744311068
0.68uH , 7.4mQ , 12.2A , 5.4mm x 5.0mm x 3mm , AEC-Q200 TDK SPM5030VT-R68-D
0.68uH , 2.9mQ , 15.3A , 6.7mm x 6.5mm x 3.1mm , AEC-Q200 | Coilcraft ( £ 2 ) XGL6030-681
Q- Qé‘ Q| 4 |40v,57ma ,9nC, SON5x 6, AEC-Q101 '”f'”e;”)( R IPC50N04S5L-5R5
4 Z
Rs1~ Rsa 2 |4, 7mQ , 0508 , 1W , AEC-Q200 S“S“Tk”)( L KRL2012E-M-R007
U 1 |LM25143-Q142V I/ F H B2 | AEC-Q100 ML (T1) LM25143QRHARQ1

(1)  ESW =75 % 7 4

10.2.1.2 7EH & it AL FE

10.2.1.2.1 {1l WEBENCH® TR fIZ el it 7R

A Al DU LM25143-Q1 2815 WEBENCH® Power Designer 1% 5 fill #1157 % .
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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 ] Excel tRi# /5 3) TR AIE & Bl Beit %

AT LAE A LM25143-Q1 77 5 S0 Je it R 8k LM25143-Q1 HUgA 17115 4% TR A Fa IR 28 AR e 5% -
10.2.1.2.3 HBSSTE

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 WRERHRT 50% , Xt FUefE it Azl , MR ETGERIRYS . 8 T st , LM25143-Q1 A
AN ST R LB A R R AME R, RSN RIS 5, TR A O BR G E
%o

Al V, V, 3.3V 3.3V
| =loyr + —2 =gy + =211 9T 1_7A 4 1= =7.94A
LOTPK) —oUTH = = OUT T2 L, - Fow Vinmax) 2.0.68pH- 2.1MHz 18V

Al V, V, 5V 5V
| =loute + —=2Z =loyrp + 202 — | 1- & |=7A+ 1= =8.27A
LO2(PK) oUT2 T T OUT2 T Loy, -Fow Vinmax) 2.0.68uH-2.1MHz | 18V

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

L _Vour():-Rs(mQ) _33V.7mO
01 (sc) 24 -Fgy (MHz) 24 .21 MHz

=0.46uH

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

(35)

10.2.1.2.4 BB /R0 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%
THR B IR R At 2 W MR . A 5 X 36 T4 A BN FEL L

(34)
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&

6.

Ry — ot __78mV____ eq0
U2 e 1.2:7.94A
Voswy __73mV__ 2 aama

R = =
2 1.2 ey 1-2-8.27A
(36)

Hp

* VCS(th) & 73mV Kabﬁﬁﬂﬁo

PR3 L P AR AT 1 7mQ IR AE HL B . FA R B A H 2 om BT 1) 0508 T Jofh it 1W e Th 3
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

W53k FL PEL 2% TR AE ST M AR (1 7 B

A8 FH R 2R ST 1 5 LA 22 53 T7 2 B 2 2% M 4t HLBEL 28 AT 3 LM25143-Q1.

CS i AL IEIE ( 5 mBRH| L as . A2 AT 2% MOSFET MRz %% ) £ S 8g il i 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
RATILEIR |, A BTG A B AR VG A AT AR T 12A O HUR RS

10.2.1.2.5 Hy i 5 5%

1. B R BES IR ZE RS N 1.5% (X F 3.3V #rH , v 50mV ) , 75 #2038 SRAGH A B G # o WiE s (A
TR A ) W IR A0 B EE R I e BT R e R
: 2 0.68pH-(7A)
Cours > Lot Alourt - uH-( _ ~100.2pF
(Vours +AVoverstoott)” —Vourr  (3:3V+50mV)” ~(3.3V)
2 _ 2
Cours > Loz - AlouTe ! - 0.68uH (27A) i _ 441pF
(VOUT2+AVOVERSHOOT2) —Vour2 (5V+75mV) —(5V) (38)
2. TMERRSENEERE (HPESEESERNBEEEREZRD ) 5, N EIEEREIA 47uF,
6.3V. X7R. 1210 Mgi&hin itz 2% G0, 248 FH 2 08 K1 FE 28 Skl 2 Bk oC T s A mey 7 BRI, A28 B
o 135 285 o 2 B TR) ) H T ot A T
3. (R 39 SRALFFRFRIN T 2R Tl IE 1 i -0 8 o R S0
Al 2 1.89A §
_ LO1 ) 2 _ : . 2 .
AVouti _\/(—8'FSW'COUT1J +(RESR AILm) \/{8~2.1MH2-130ij +(1mQ 1.89A) 2mV
(39)
Hr
* Rgsr Mt AL A ERCR B (ESR).
o 3.3V IR R (PR Bk ARy 130pF.
4. fFHTFE 40 KA H A S RMS S0k IR B A S AL T FE S 2R S0 IR A e (B Y LY
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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
fEHTTREA 42 SR BT T 4 A 2 .

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 ¥METTHE
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
Veer 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. IHHH Cheq , BMEFE ESR F JUALTE R — MRS T 320k COMP AL my iR 75 o 3X Bk 4% 15pF ) Cppq HLAE
o
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10.2.1.3 S/ ) 2%
100 100
95 95
90 ’/’ — 90 f—
g 85 /\,// g 85 /
3 )
i Mo
o °
o 75 G 75 I /
70 ey
— V|N=8V / — V|N=8V
65 —_ Vjy =12V 65 —_— V=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. BIES loyr Z AR B 10-6. BK S loyr 2 H%R
100 100
90 == 95
,—-/"" "'é/ 90 ”“’\/ =
80 » o pmea » r«ﬁ/
S T £ 81/ =
(! v =
eV /] g 80
S 60 / o
& / 5 5[
50 !
40 _— V|N =8V — V|N =8V
[/ — V=12V 65 — V=12V
Vv =18V Vin=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 il , JBIE 1 EAEH
B 10-7. %R 5 loyr ZHKIXER , WEIRE E 10-8. HE5 loyr Z MK ER
100
VIN 1V/DIV
90 =T i
—1 et e
/,——'/ & VOUT2 1V/DIV
80
g // VOUT1 1V/DIV
= 70
2
()
S 60—
i}
50
40 — xm _ ?\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 i, i 1 sk : = A B ST R
& 10-10. V) = 3.8V i 1% & Bl A L
B 10-9. ME5 loyr ZRIKIRF , XEUTE
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10.2.1.3 W #i2% (continued)

VIN 2V/DIV = -

VOUT2 1V/DIV

VOUT1 1V/DIV

I0UT1 5A/DIV

[ VOUT21V/DIV

EN 1V/DIV /_

1ms/DIV

Viy FHEE 12V
B 10-11. j33hReE:

P I AR T
L o o I SUB I A
T VOUT1 1V/DIV

. 1ims/DIV
ol b by

7A HIRH 1 EK

VIN =12V
10-12. fERESHIT /B A< PR

7A HEL A E

L L L B

HHiHHi!IMIHHIH.I -
I0UT1 2A/DIV -] 1ouT1 2aDIV
: 100us/DIV ~ _ _ 100ps/DIV
........ [ I R I T B T B T D
Vi = 12V FPWM Vin =12V FPWM
B 10-13. f1RBEAS , 3.3V 4 , 0A E 7A B 10-14. f1RPEES | 3.3V HIH , 3.5A R 7A

L L L B L B L

VOUT2 100mV/DIV -

T

B
. . I0UT2 2A/DIV

v

::[‘ }

100ps/DIV -
R B I

Bl 10-15. B , 5VEH , 0A E 7A

e
IOUT2 2A/DIV

100us/DIV
R A

FPWM

V|N =12V

FPWM

& 10-16. 713k BEA , 5V & , 3.5AE 7A
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10.2.1.3 W #i2% (continued)

8 8 3 [[1]8

‘,

SSyi ' i |

)]
g c | g e
£ i g s JE
] [ O | I T T

| |
[=} B o T ‘ fil
*? \n @ \ <

1k Frequency 1™ 1k Frequency 1M

Vi =12V 7A FBR 1K Vin =12V TA HIBH 5%k
10-17. F47H |, 3.3V &t Kl 10-18. JARRE , 5V HiH

& e 1 om0 T & et 1 e T

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

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 5 245 EMI , 150kHz &£ 30MHz & 10-20. CISPR 25 5 2454 EMI , 30MHz £ 108MHz
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10.2.2 #it 2 - EATIR%E ADAS MAR 15A. 2.1MHz FAH 5.4 B Efa s 48

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#],

#iE
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 I HB1 VCC VIN FB1 FB2 MODE v 1

Vour=5V
lour = 15 A Re, |-01 HO1 HO2
[1—s HOL1 HOL2
. SWi1 SW2 .
4% 47 IJFI Q2 ;E LOA LO2 j—J Qs
= LOLA1 LOL2 =
PGND1 LM25143-Q1 PGND2
= Ry VIN]ENT enz b= vin =
W RT PG2 |—»
L 10.5kQ
= -<—| PG1 SYNCOUT |—>
Cs1 cs2
VOUTA1 VOUT2 o
Coove yppa —] DEMB veex 1 Cuoex
820 pF I 2.2 uF
ﬁ}—/\/\/\ COMP1 COMP2 =
L 3?010“:; AGND SS1 SS2 RES VDDA DITH
i 4 4 CoitH
< 10 nF
— GCss Cres  Cvppa
*Vour tracks Vy if Viy < 5.4 V 68 nF 0.22 yF 0.47 pF

&l 10-21. RA LM25143-Q1 PR B4 BP0y 2.1MHz i i B2 A FEL % 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

B BN fi
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 &

SERRK | HE B w1 FAFRE
10F , 50V , X7R , 1210 , W% , AEC-Q200 Taiyo T;ji:r)‘ (AP UMI325KBT106KMHT
vy
. Murata ( f1H ) | GCM32EC71H106KA03
10uF , 50V , X7R , 1210 , fg¥% , AEC-Q200
TDK CGABP3X7S1H106M
Murata ( S ) | GCM32ER70J476KE19L
4TuF | 6.3V, X7R , 1210 , Hi%s , AEC-Q200 :
Co 8 Taiyo Yuden (KH| - jy130587476KMHTR
PEHL )
47pF , 6.3V, X7S , 1210 , f% , AEC-Q200 TDK CGABP1X7S0J476M
Wirth Elekronik
Q ~
0.68uH , 4.8mQ , 25A , 7.3mm x 6.6mm x 2.8mm , AEC-Q200 AR ) 744373460068
0.68uH , 45mQ , 22A , 6.95mm x 6.6mm x 2.8mm , AEC-Q200 Cy”te;z( )ﬁwﬂ VCMV063T-R68MN2T
Lot~ Loz 2 - r
Wiirth Elekronik
Q -
0.68uH , 3.1mQ , 20A , 7mm x 6.9mm x 3.8mm , AEC-Q200 AT ) 744311068
0.68uH , 7.4mQ , 12.2A , 5.4mm x 5.0mm x 3mm , AEC-Q200 TDK SPM5030VT-R68-D
0.68uH , 2.9mQ , 15.3A, 6.7mm x 6.5mm x 3.1mm , AEC-Q200 | Coilcraft ( k2. ) XGL6030-681
Q- Qé; Q| 4 |40v,57mQ ,9nC, SON5 x 6, AEC-Q101 '”f'”e;”)( e IPC50N04S5L-5R5
(A
Rsi~ Rsa 2 |4, 7mQ , 0508 , 1W , AEC-Q200 S“S“Tk”)( L KRL2012E-M-R007
Us 1 |LM25143-Q142V XmsE/mi H R 22, AEC-Q100 TS (T1) LM25143QRHARQ1

(1) BB =75 7 Y

10.2.2.2 J#4 R 0L 72
HZ T 10.2.1.2
10.2.2.3 W /F 26
100 100
95 95
T
90 . 90
S
g 85 g 85 / //
:c? 80 GST 80 //
% 75 § 75 /
70 70
I —\/In = 8V {7 - Vin=8V
65 — V=12V 65 |- —_— V=12V
Viy = 18V Vi = 18V
60 60
0 3 6 9 12 15 0 3 6 9 12 15
Load Current (A) Load Current (A)
Btk FB1 #4923 VDDA |, ¥falEashc B o 3.3V Hit
Bl 10-22. BE5 loyt ZHKIKFR , 5V B 10-23. MK loyr ZIKXE , 3.3V HiH
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10.2.3 it 3 - EATREEREHEMMARK 50A. 300kHz FiAH S H &R R 38

K 10-24 JEoR 1A PR S S R D F s Ra I a1 JR BRI, SLrpdan i fUR O BV
AU L 50A. (EAGT , JEIEAE BT 24V FRFRE A AL BT 2, 35A IN 1] HARZCR Y 96%

T B S B Iy 35A ,

VIS

B B S Rer €7y 300kHz |, 1 A& A DCR LR I T 22 i vy PR 26 AR T B0 LA SR B AE . 45 BV i

R3] VCCX KFEIT IC f B IIFEF 2

R MBERE FIRCR . Rl i s oy 3.3V EFATH

Rl FBY

%25 VDDA B[,
Vin=18V...36 V
(24 V nom) |_IN
D Py .
1.5 uH . .
l v l Cn l Cuoor lD Cest1 vooa S [ icvccz
) 10 . CinuLk) 6 x 10 pF 2.2k Bl 0.1uF T 0.1pF B2 | 2.2 yF
o 100wF 6x10nF I VCC VIN FB1 FB2 MODE I
= = = = HB1 HB2 =

HO1 HO2

Vour=5Vv O HOL1 HOL2 P’

lour = 35 A (TDC) Swi1 SwW2 l Coz

=50 A (EDC
(EDC) LO1 LO2 I4 x 47 F]
LoL1 LoL2 L
PGND1 LM25143-Q1 PGND2
EN1 ENZ
RT PG2
< PG1 SYNCOUT
cst cs2
VOUT1 VOUT2
DEMB B
COMP1 COMP2 =
AGND SS1 SS2 RES VDDA DITH
L L L CDITH
b 1T T
— Css Cres  Cuppa
041pF  0A47pF 047 uF

A 10-24. R LM25143-Q1 FiAH SR E2S B8 # N 300kHz B )0 A S 3
10.2.3.1 #if-ER

% 10-6 JRIR T MR R BRI TR < Aot AR

# 10-6. Wit 3%

B’irSH VR
FRARH N HELE 24V
MNHEEVER (]RE) 18V % 36V

A H L 5V

UL (TDC) 35A

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

i R LR RS 1%

WL 4pA

TFRMR t HL P& Rer BE N 300kHz. RIS A BSPERE T , H PRI E 32 MR Oy 45kHz I HARGZ KT

50°. it HL B B (A B 100nF 205 3 A 88 50 N 3ms. FPWM Rz 47 78 B S L v Bl N S e 2
M AREE , DASEIL AT T ) EMI 1 e AT € 1 6 A 2 e 1
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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. PR 3 HWRER

I | BiE A HIER () MR
, TDK CNABP1X7R1H106K
10pF , 50V , X7R , 1210 , g% , AEC-Q200
Ci 6 AVX 12105C106K4T2A
10pF , 50V , X7R , 1206 , % , AEC-Q200 TDK CGA5L1X7R1H106K
. 8 |47pF , 6.3V, X7R, 1210 , g% , AEC-Q200 Murata ( K ) | GCM32ER70J476KE19L
(0]
6 [100pF , 6.3V, X7R , 1210 , Fg#% , AEC-Q200 Murata GRT32EC70J107ME13L
Kemet ( 32 ) T598D227M010ATE025
Co@uLK) 1 |220uF , 10V, 25mQ , 7343 , &M | AEC-Q200
AVX TCQD227M010R0025E
Hr MR
1.5uH , 1.28mQ , 46.7A , 13.3mm x 12.8mm x 8mm , AEC-Q200 Cy”te}‘;( fa A VCUD128T-1R5MS8
R
15uH . 2.3m0 , 35A , 13.5mm x 12.6mm x 6.5mm , AEC-Q200 | Cyntee (‘#HiHt VCMV136E-1R5MN2
Lot Loz 2 )
1.5uH , 2.8mQ , 32.8A , 13mm x 12.5mm x 6.5mm , AEC-Q200 TDK SPM12565VT-1R5M-D
Wiirth Elektronik
. 3mQ | 55. _ _ _ 744373965015
1.5uH, 2.3mQ , 55.3A , 13.5mm x 12.5mm x 6.2mm (R T )
Qs Qg 2 |60V, 11mQ , 4.5nC , DFN5 , AEC-Q101 Onsemi ( %#R% ) NVMFS5C673NL
Qe Q4 60V , 2.6mQ , 24nC , DFN5 , AEC-Q101 Onsemi ( %72 ) NVMFS5C628NL
Uy 1 |LM25143-Q142V RUHEIHE/FAR 4 E 2698 | AEC-Q100 A 38 (T1) LM25143QRHARQ1
(1) ESWF =7 % 7 74
10.2.3.2 (248 2
B2 10.2.1.2
10.2.3.3 W /H 46
100 Y
95 — —
/ VOUT 0.5 V/DIV
—~ 90 =
S o
.y
2 85
Q
Qo
=
Y80
75
— V|N =24V
70 | ]
0 10 20 30 40 50 10UT 10 A/DIV
Load Currrent (A)
100 ps/DIV
10-25. IER 5 | d 1] 2
A BES lour ZRIKIRA & 10-26. & B#E , 0A & 15A
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LM25143-Q1 MRl 28 11 AR 7E 3.5V & 42V F e N IRV N T/E. f\ BRI R M 215 200 2 K50
JE(ER ST . A, SN YR DA RE NS R ak Aa TR 2 HR (L T 75 I N BB W UG 5 RE 2K 46 SkAh
RS ILTPNEER

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
BT 36 2 P — /> EMI S AIEUERS | FRIFZ R 0 BT, 76 DU 088 T ST RS 3 72 2
BRI LR . S B EL T FEHA A - EMI RS SR A EE o 77 S R FE S A B4R 0 T
LR
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121 fi e

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
WL, EPURRE: | fEBHE T LM25143-Q1 () PCB A1 Rl LB , 2075 [& — L8l fll. [ AR R 48 D R 2%
(IR YRR B B 12-1 TR AOIAE 1 FoR. BRI ARSI a8 I HR SN ARG BRI 1 IO TC i A AR AR
di/dt FLUR , PRI ZBUR T BE I/ INE ROA BTN, DASESRIR /D SRR B (0 27 A2 UG 34k, (MA@l MOSFET 1
MR SRS IA S (3 A 12-1 i) 2 f 3 ok ) AR B

VCC

1. i 0 Vi

SN ©)

High frequency
—C power loop
BST —
H O Q1

High-side = - - ‘M
gate driver £>_ - — _FS_ SR o ol h— i —— =t L
/ ::[: HOL @ \ 0

[ I m

\\____ _ A ——— i ——— — '—DVOUT

C oo . -

Low-side _[:} ‘+:|:'| P ’\‘::1QZ

gate driver

B 12-1. B ThRFAMARIRS) B B TF 0 B ) B B R A R A R S

12.1.1 IRFA R

o FINHZADE. AR MOSFET J& & A 28 DR g M e oot |, I e PCB ITIE (MR8 )
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
o HNEMBESEEZA G RS 55K PR Hu N X S IR T AR, DA = A B FF e e 75 A AL TR etk
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

o PCB #F£k5E XN SW 5 5, BRI ( #8] ) MOSFET Vs KM ( [F25 ) MOSFET (1) b Al i a2
FE R, SRR 5. AT, SWIEEZEAN EMI R | Bt A ST K.

« JHE/H MOSFET il i i @ X (4577 MOSFET i RyEm S0l , ARG L TR FVES B AR Bt o

©  SW 5| JHNEE B Dy R F W 2 T O SO FAE S AR Bk 3 2% 1R Rl B% A% . 1] 12-1 FBRES 1 [ 1) o AR e sk
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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it e RAUE AR B . EMRZHOLT , A SW 15 sl 5] GND ) £ 15k L BH &5 A1 HL 75 25 22 2 X1 2% 2> il 1%
PRSI N IR L . SEALET X PCB A1 J5 th 2 b 83 W 28 e A EC B . A SR IR W] SW 5| BIAL 4R #2523
K, AT DAAE 75 B R g2 i g oo

12.1.2 R IR 34 R

LM25143-Q1 e (AT AUTA A SR 5 2 B R AL RR AR . 1 3& MLAEIX IR [a] 42 i AT B e tH 4, RERS SR (AR K U
(B FER AR ST 1 AR RS IR] , ATTE BT 2% MOSFET LIAR R (3 AT S A G i 4 . R AR REARUF
M 2 A FERTFH AT , AR A M (Y difdt 2= P ECIERLZ IR -

B K PR B3t g/ sy A A AR A B PR BRI S B T S PR RE IR B, DA TE 1R /255 MOSFET Mt L 7 1 R

(0 ER IR A R AR, B A SRR LR (MR AN DR BB L ), #R AR Ot SR RS AR R U B |, AT

HUMOSFET JFRIf A ZE K. DU it H L2

© & 2 : mM MOSFET , Q. fEmfll MOSFET A , KHEFRMEZE (J33) ) A SRR IR Sh 25 H
il MOSFET , #&)5 FHE I SW IEH 7 B A s A S I i 5~ A, 25 Z K= il MOSFET , KL B
% (JABh) RAESR MRS &S MOSFET |, SR)5 fRilal SW EHA 0 28 8 A 1 1. 152
Be P 12-1 B R 2,

© % 3 KM MOSFET , Qqo fEfIR{I MOSFET i I[a] , KHIA VCC 4% L 7 a5 Ui i MK S 2h 5% A i
MOSFET , % Jm H il it 2 it o] F A 85 (0 i 5 AR, 25 BRI IR MOSFET |, KLt Ml MOSFET
ORI AL T B AR SR 5 25 A1 GND |, 2R ) P I 3 it R 0l MOSFET (il 1521 12-1 (3R 3.

LEAF FH = MOSFET M 3K 2 He B i 2E 47 5 v, T 3R 20 a3 GRS DL s AT R FE 7

o MR EREh Ss4 H ( HO1. HO2. HOL1. HOL2. LO1. LO2. LOL1 #1 LOL2 ) F|&M s MOSFET A
NI E B U P R4, M B e 5 A B VR, DA R P R IA 4.25A. 15 1H ] 0.65mm
(25mil) B FE 5 LR . TR EERT |, W E XL B A2 4 /> 0.5mm (20mil) (i fL. % HO Al SW ik
LRAE N ZE 5y 0 N LM25143-Q1 A i 2 =l MOSFET |, M 78 43l F W B 4K 78 -

o EKBREEHLARRE M VCC A1 HB 5| BHIEIAH N F 25 4% I FL A B IR 1%, TRRIX SE B 25 28 3R ik ik 4.25A (1) =i
AHFURAN MOSFET M A7 . BAARCRUL |, ¥ B2 4% Cpst 481L LM25143-Q1 [ HB Fi1 SW 5| Jillik
B, NI R PR ek 5 e I DK 5 28 A0 DS (3R % 2 T AR . Bk | K VCC L 8% Cycc HE1T LM25143-
Q1 1 VCC A1 PGND 5| JIFCE , M e K PR H st/ S M 3X 3l 23 AH SC B [ 3R 2 3 THI AR .

12.1.3 PWM 248847 /)

By as R ] BE L FE I TR MOSFET JiU & DA KPR B b 4 i A SR sh g A 2R B, b —2k |, S5EA R BHE 5

AR FEL AR WU A O 1) 43 B A o] DLk an 7 S A FE

o B HIERME SRR | R B TH R B A M 7 B

+ ¥ 5 COMP1. COMP2. FB1. FB2. CS1. CS2. SS1. SS2. RES Al RT #H % i jr A SUR B L 26 Al o1
OB ST o A (Bl SW1. SW2. HO1. HO2. LO1. LO2. HB1 B HB2 ) i & , #H E HR & . 1
PSR e P T . R e RO I (FB) 828 55 FL YR IR 28 A e R BR 2 K

o R BRSNS LAY (TR ) FETARN A FB S CE , AT AE FB R AR . KR M
J52 5t FEL EL 285 A S AH N B 28k A I 75 F i Y E S s

o PAESMHERM CS1. CS2. VOUT1 1 VOUT2 b2k |, M 5 KPR B th /e 75 F5 B, A F 2R SCidi s
J7 SR RE 2 I A (WSR3 AT R T R ) BB BRI F A S (Wi R T R 2 S DCR
FLRL A )

o RATREHIAE /N VCCA. VCC2 AT VIN 5] Bk A0 B 22 48 HL 25 45 2 AH ¢ PGND 5] B PR BE THIAR o X L i 2%
PR e fEIT LM25143-Q1 iE .

12.1.4 AFH A
X6 T 5 A BX 2% A0 B FL R LDO Fa k280 PWM 51188 | DUR J7 T 4 B oK b 2 i e s F i TAR T RS Ve 1)
I MOSFET -S4 b B 3 Ha 37 sk

. TERH

o TAERINHIE (s B k48 LDO HKBF | by s2m DR e )

o BRI AERER TR
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N TS PWM 2 il 28 754 IR B VG N R IEAE T, S MRV SO EOR BT AR AR RIS IR R R TR
HUEMRME AN . LM25143-Q1 £ 28 % H1 /N 6mm x 6mm 40 51 VQFN (RHA) PowerPAD % | Al & — &
PN ER . Xf e 28 1 AR AR AT TR

40 5 VQFNP R AL 1 — il i 4 265 JiC 5 A1 8 BRSSO i i 7 e AR BB 41 R I8 4 F
ANEFERE BB AT 5 4L | (HEIEREE LM25143-Q1 S 4F e (s ) « XA LR HasE e | HHH
PCB % it WK H S #VERL . Bl LA, DRGSR AT RS, LM25143-Q1 [4h e /2 5 B4R
FEE B E 2SR 77 PCB AR JZ b, MR #BE B 2 — AR /N

TRURAE 5 RN R I T 1 2 [ALE R 2 AN EARN 0.3mm (AL, IXEEd AL B ER EE. £2 )R
PCB it , MlH X AEFRICIF T PCB & LJCE — DSt i . XA ORGSR 741
I, 1 HIE R AR T — e AR

MOSFET &G AR R EE . &Ml MOSFET HIIRIRIE &8 E# 2] VIN ZERSEHE . %M MOSFET 1
TSRS MERE R AN ) SW 2 |, 15 SW Z IR AARFF R TR/ | LA EMI 1) /8,

12.1.5 - PFE B

WETATR |, EUUE I — A2 AN PCB EE Sz e T T . B2 ~F T BE o BBURS F B RS 2R R (L B i h e, B
R PR L ER A I E A . (AN ERAR AL N T — 21 FL% PGND1 A1 PGND2 5| i 2 3] R G £ 1P 1

FAMK PGND1 A1 PGND2 5 i1 B 0% 52 3% N\ A H F 23 85 IR [ 5 1. PGND P28 AL 5 FF AR T (e
Al R R E IR AR LT R 5. PGND1. PGND2. VIN. SW1 F1 SW2 (1 H Y 25 28 7] DL R i) 78 432 b ~F 1 1) —
Mo FEHbF1 55— e A U NS 22, R AR I8 A CE. — SRR R LR 28
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12.2 A R Bl

4 LM5143-Q1EVM-2100 it , B 12-2 JE7/x 7 XU D B R RS R 28 SR AT J5 o BN Th2 2038 GND
SR LA AR AL ] DAAE 75 220 &8 EMI BEil . 1% 1T R A PCB A 2 JEAENTIE IE T 5 1 B IR A B IR [B] % 42
PALR 2D 2mm?2 §/NTRTRR T S B YRR B o 3N PR 396 T A 1 3l A2 0 27 26 HR RO R AT BE /N, AT B K PR P b o 21>
EMI DL FF 53T M R v AR . AR ZHEGER | S0 LM5143-Q1EVM-2100 #7144 P a7

Locate the controller close to the power stage — Copper island
keep gate drive traces short and direct connected to AGND pin

=z - &@:’ i +
g % GND 7p2 \y To1VIN [
B X 3.5-36.0VDC
i3 TEXAS
INSTRUMENTS
Keep the VCC and i) LM5143-Q1EUM-2100
BOOT caps close to

their respective pins : BSRO&6A

GND pad
geometry for EMI

EMI n-filter with
shield connection

electroytic cap for
parallel admping

Use paralleled 0603
input capacitors close
to the FETSs for VIN to

PGND decoupling

R34
p+ I Tr
(- [

Optional jumper to connect VOUT1 and
VOUT2 for a 2-phase implementation

12-2. PCB Ti 2

i 12-3 R, — AN 0 = AR YRR B IR MOSFET Q2 Fl Q4 , 428 2 |2 B a1 | SRS
iid 0603 P A C16 2 C19 il 2 VIN. T E IS Bt Al S sl (42 it 1 3 B AR ROR | T
b T AR B 12-4 R R TAEZ R PCB 25K i B B ARHRTE A RIA X — M. 181 12-3 R
A 2 JZ (GND “FHZ ) /£ MOSFET IE R4t 7 — NS Q2 Y5 1 10 5K 3R & itk B B A .

SRR A =M MOSFET HIRH B YA E A 0402 5L 0603 /NAIANF2 RSP 10nF SN 2e . /NR ST LS 211

REE R e HL B (ESL) Ay B IR (SRF) 1T DL R i) m A e o X B LR 48 10 o il 2N E AN

12mil (0.3mm) [ FLIEREFISE 2 2 ( GND “FIi ) |, Mt KPR B 2 25 42 3R % Ha J%

AR R b FH BTN RS

o i ThZ MOSFET H| s 2s (6 T4ANEIE ) 19 SW & BA R AT R/ NN | WIS EMI.

o KPS EEIT MOSFET MRS T E |, (75 MHR RS 2% 28 28 A1 i A5 40 H B B .

o NHFRUBRRL T | AR BRI T R AL R T T . AGND B R P T 5 PGND1 Al PGND2 [1)H,
PP IRIACAAULE IC - 1E 5 ¥ S S 40 i35 4% (DAP).
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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

— I

\D ¥+ _ o
Qo High-frequency switching current

aoo0 ok loop with reduced effective area

© 0000 O
o
Q4
—_— Optional low-side FET gate

High-side G Low-side i i i
A s ez resistor (typically not required)

©o0oo0o0
eco0o00o0
@oooo
o ooo

N
<

~T
RE

Y
(15 | ]|

0O 0 0000

!
o509

Keep the SW node copper
area as small as possible

9 e
. g O O
- °
1 o
Vi B
- —_— °

o 0 0
i

- Optional RC sense network for
5 |Mnductor ° inductor DCR current sensing

c30 |
Output
00Caps(1210)  Shunt

goool o Ioool&

3
o0 R(! VOUT o o
Locate the output caps Shunt resistor for current sensing
close to the inductor with centrally located vias

B 12-3. DhRFE TR

Tightly-coupled return path
minimizes power loop impedance

Q2 SW Q1 / V|NCin1_4

GND GND i

L1 d:ﬂ :
0.15mm
L2 — f
L3 < 0.3mm
L4 vias
&/iE

EZVEAE R, S WL LTI D)5 K A7 % 7058 5 K I EL ) HL Dk s 1t BENL RS -

& 12-4. EFHK L1-L2 E N EIFEH PCB H#3 JFHHE K
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13 SR SCRS S HF
13.1 B340

1311 FE=F= MR 1 HEH

TI A S5 = J7 7= RS A RIIME R, AR RS B2 i IR 55 B RS 1R3E F PR DRI AT, ASBER stk
2577 B A5 SRR S AR AR T 7= S EIR 45— R R R B AT
13.1.2 FFR R
TI LM(2)514x-Q1 RAVAE D RS A A 3.5V £ 100V F% A TAEHEEVEE ( W% 13-1 fi ) |, alh—
RIS T R Z A IR R TT R o 1% RGP 88 nT SEOLEAG =2 R EMI A & 0 M 1) B
B RTT R . RO EMI 2 ThRE A5 XU BEHLE A (DRSS) B = @4 (TRSS). HI Tl EIER (SR) Ik
IX ) #5772 AN AR B CAT VR EMI I (AEF). BT AT 2 45 1R B K e ARSIy 150°C , #5& AEC-Q100 1 4%
Wi, I HAR TR 4

£ 131 REFD M EE R BRI S RS

HRE R E‘%}g‘gﬂ Vi T H Bl IR L RIS Wi EMI
LM25141-Q1 FURTE 3.8V £ 42V [N S 5V A& SR %4 , TRSS
LM25143-Q1 XU TE 3.5V & 42V AR A YR AR 5V 90° ¥ SR ##il] , TRSS
LM25148-Q1 FIRTE 3.5V £ 42V DA AR L A = 5V 180° HH#E DRSS
LM25149-Q1 BAIHIE 3.5V & 42V WA AR A AR X 5V 180° H# DRSS , AEF

LM5141-Q1 FEIE 3.8V £ 65V NS 5V A& SR i , TRSS
LM5143A-Q1 X3 iE 3.5V # 65V AR F AR 5V 90° H#% SR =il , TRSS
LM5145-Q1 FEIE 5.5V & 75V B IR AR 2 7.5V 180° AiEH
LM5146-Q1 HURTE 5.5V £ 100V A = 7.5V 180° tH#% ANidEH
LM5148-Q1 HE I 3.5V £ 80V DA AR F A =X 5V 180° ##% DRSS
LM5149-Q1 AU IE 3.5V £ 80V AR HE R R R 5V 180° H# DRSS , AEF

MRTF R SR, WS R AR SR -

o LM25143-Q1 tHFEN [ Tit EH#%
o LM25143-Q1 (7B
o TI Z2F5iE
s WEBENCH® #1114
o HEVIHK EMI YR IEEE T A EMI EIT RS
o TISHE&IT:
- B TFEFZ R PR IO A I (VIN) BT 50 27 1% i
o HRXE:
E i IR F s 197 % /% PCB A7 i
25 [ e 15 T A ATy 5 3L FFFE T VN 1 BEFIR 75 1
A (e FEF 1T EMI #5751
LT T HE )% 20 IR EMI JES ZHF I EMI 25 ) /7]~

13.1.2.1 %/ WEBENCH® T AL & k%1l 7%
At Al kA T LM25143-Q1 #3414+ 5 WEBENCH® Power Designer 6178 5 il 77 %

1. ERBARARE (Vi) il EE (Vour ) At HIA (lout ) ZE3K.
2. fERIAERRENAZ BT RRESE, WReR, 5 A AR .
3. CRAERRIBOT SEMAES (TI) HAdmTAT B R T5 ST B

WEBENCH Power Designer $&t 17 & il Ji 2 B 12 41 1 SER A A% A1 T 15 00 0 1S 5
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FELZHEOUT , ATHAT BU TR #RAE

o IBATHAIR, WIS E EROE UL A RE

o IBATIMVEREDIR TR BRI RE

o CREE S B A R U5 6 LR T CAD 6 30% H
* ITED PDF %A Btk 5 IR 5 S

A% WEBENCH TR H4I(EE , i1 www.ti.com/WEBENCH.

13.2 XCRY S HF

13.2.1 FHESCRY
TS R W R A S SR
« HFP¥EE
- LM5143-Q1 [ [E [E: #5775 EVM
- LM5140-Q1 [FA6 [ [E #7175 % /% EVM
- LM5141-Q1 /a6 [E F5i)7 EVM
- LM5146-Q1 EVM /i /75
- LM5145 EVM H 1755
o N A
~ LM5143-Q1 a6 KE [E it 45 2 VI it i
- AN-2162 F2 P HFE A EL i) B F 1 a5 e 5 EMI i &
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LM25143QRHARQ1 ACTIVE VQFN RHA 40 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 150 LM25143Q
RHARQ1

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF LM25143-Q1 :

o Catalog : LM25143

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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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RHAOO40N

PACKAGE OUTLINE
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.

i
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EXAMPLE BOARD LAYOUT
RHAOO040N 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. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHAOO040N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 MM THICK STENCIL
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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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