18Vdc to 58Vdc (up to 30A input current)

TPL P2
L1 150nH L2 1pH N IC losses external Vecx: 40mW
—_— IC losses internal Vce: 190mW
* 32
c9 C10 R1 >
cs PGND 2
1uF 10pF | 10pF noAGnd 0 SVext
oov 6av | 63 max.5.25
apply AFTER startup
I@ viv  Primary Controller VDAL auxiliary 5V, if available
S0A RF Filter AF Filter, FLC 21kHz *;,3
veer vee 2nd source FETs
J_ 4> svext NVMYS4DINOGCL (LF-PAK)
cu
b1 QF D2 IAUC120N06S5L032
\Lir_v PMEG6010CEJ, 115 16V AGND1 PMEG6010CEJ, 115 VIN
= LM5143QRHAR(
PGND
C15 —=C16 ——C17 ——=C18 ——=Cl9
4 VDDA
i: vcc VCCX e
L 6.25Ams o vee
PGND NVMFS5C645NLTIG 20 1 ==C30
0.1uF GLR g8z 0.1uF
12.56Ams  core losses 590mW 9.52Ams - R2. 475 22 RS 475 : 1) Coilcraft XAL1510-682M
R61 14.66Apk DC losses 658mW 900mwW - HO1 HO2 4 2) Bourns SRP1510CA-6R8M  R71
138V@50A |, Y f‘spz‘:g‘;% L3 6.8uH swi R4 23 |00 oLz RS, 475 L4 6.8uH
24 I VQET 12.5Aper poveer stagk Rg ” © uT
@ MY >—o swi sw2
o e || 1 ) 1 o " ,
_*css c36
= C37 C38 C39 c40 631mw | 2 NVMFS5C645NLT1G (eR Loz NVMFS5C645NLT1G 330uF
|
. 1UF R10 R11 i 03 |4 19 101 LoL2 |22 25V
ooV 0 49.9 i H0 g 1oams
1.24Ams cas ! 6oV 350mW 27 Jcs1 cs2 4
H of ey
EsR20miiohn > PGND i l 261 youry vout2 =
ESR zero 24kHz 33pF
oad resistance 276 miliohm Pl PGND OPEN4— PG1 pG2 —-OPEN
load pole 437Hz CStrips at 70Aload current R20 R21
uvLo 2lofeny EN2 |22 uvLo
29 1 comp1 comp2 —2—< comp
VOUT _ Vet 6oumy R22 o | ol XAL1510-682M (4m17) | SRP1510CA-682M (4m18) perfect 2nd source, height for both 10mm
Rth>5K, here 5k25 0 forlow profile 7mm: Vishay IHLP-6767GZ-1A, 6.8uH, 5.86milliohm, 22.5Adc / 185Asat
Ro3 20 Jss1 ss2 < ss 17mmx 17mm x 7mm
core losses  752mW
4.9 32 res - RZ;PWMD DCRosses 1268mW/
2 DEMB {vDDAL AClosses  178mwW
NWAQ—S RT - totallosses2198mW, temperature rise dT +26K
outof phase ops, AGND (XAL-1510 performs better, SRP1513 bes)
R26 comp<<—4 Ro7 p—>>ss sync {&—=2<] syncouT W DEM
A o 8 PGND1 ACKDL for best performance: Bourns SRP1513CA-6R8M (DCR 3m8, but height 13mm)
dithering OFF DITH PGND2 NT1
ON 20V " . DCR sensing: Res =L/ (Ces x DCR); L =6.8 uH, Ccs = 100nF:
Vth ON 153V Ro8 MODE =3 Net-Tie XAL1510/ SRP1510: 16k2
OFF 19V > UVLO 33.2k ) IHLP-6767: 1165
3 Vth GFF 145V COMP zeroto 102Hz interleaved muliphase SRP1513: 17k8
COMP pole to ESR zero| Psw Susec
) santo Eeo 10z ==C47 ==C48 JR29 ==C49 —=C50 SR30 VDAL o 2 1us PGND
R31 220pF | 6.8pF $5.49k | 0.33uF | 2.2uF 3110k TP TP7
1 18.2k PM 60degs/ GM -15dB.L— 5 ok tss 10m| Fsw 200kHz duty 58%
0.047uH pole Fsw
bottom resistor R29 = 6k34 sets Vout to 12Vrestart 120ms
bottom resistor R29 = 4k99 sets Vout to 15V ASKDL ACKDL  PGND
NOTES: RevB:
- both controller need similar setup regarding 5Vext and FPWM/DEM - squeezed loop to best dynamics
- current sense - either use DCR sensing or use shunt sensing - adjusted gate drive to OS/US <5V at Drain
- calculations done for 24Vin and 50Aout
- system efficiency appr. 97%, expect total losses around 20W
-ripple stress on caps is lower due to ripple cancellation by duty close to 25% / 50% and four phase interleaved operation 90degs
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vin  Secondary Controller  \ppan
veer vee
. p—<< svext
1=
D5 4.7pF D6
\Li_N PMEG6010CEJ, 115 16V AGND2 pMEGs010cE) 15 2Nd Source FETS IAUC120N06S5L032 VIN
= LMS5143QRHARQL
PGND
C57 —=C58 —=C590 ——=C60 ——C6l —=C62 —=C63
4 VDDA
i: vcc VCCX e
L o vee
PGND NVMFS5C645NLT1G ‘“ 20 1 ==cn2
HB1 HB2 0.1uF
R37L B3, 2 1 Ho1 HO2 R34 475
0.007 L5 6.8uH swa R3 2 [ o R3§,, 4.75
voutr 12,5 per pover stagk R37 ” ©
o swi sw2
0.007 P Q7 18 13 Q8
wl 0
| —->-4 NVMFS5C645NLT1G Lot Loz NVMFS5C645NLT1G
R41 R42! | a 19 12 4 |
0 109 o7 % o LoL1 LoL2
{
i 27 4
p i cs1 cs2 N
i
- 26 vout1 vout2 =
33pF
i OPEN— PG1 pG2 —-OPEN PGRD
R51 R52
uwo»—owv—“o ENL EN2 |22 5 uvLo
= comp Y>—22— compr comp2 —2—< comp
\/DDAZI—RS%N-jim FBL 82 —2——{vDDA2
ssy>—301ss1 ss2 < ss
32
RES
AGKID2 ES)
slope compensaiion 37| - DEME Kswe
35
AGND
OPENE~] syncout .
38 PGND1 1
DITH PGND2 NT2
4o MODE e 4 Net-Tie
VBDA2 PGND
P8 TPY
AGND2 AGRD2 PGND
PCB 31202 RevA3, approx. 150mm x 125mm,
needs heat sink and pad 150mm x 75mm (Pv 14W)
vier Lagen, einseitig bestueckt, mit Waermeleitfolie auf AluPlatte 5mm
je nach PCB Groesse 4..8 Bohrungen M3 zur Befestigung vorsehen
Waermeleitfolie elektrisch isolierend, doppelseitig klebend, 0.5mm
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