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General

Description:

The “EVAL_3KW_2LLC_P7_47" - Evaluation Board shows how to design a dual phase LLC system
solution of a Server SMPS with the target to meet 80+ Titanium Standard efficiency requirements.
On this purpose there has been applied latest CoolIMOS™ technology IPP60R037P7 600V Power
MOSFET on the primary side and OptiMOS™ Low Voltage Power MOSFET in
SuperSO8 BSC093N15NS5 in the synchronous rectification secondary stage, in combination with QR
CoolSET™ ICE2QR2280Z, 1EDI60ON12AF EiceDRIVER™ high voltage, high speed driver ICs for HV
MOSFETs, Low Side Gate Driver 2EDN7524R for SR MOSFETs and digital LLC Controller XMC4400.

Summary of Features:

> Output voltage: 44 - 58 VDC

> Output current max: 55A

»  Peak efficiency @ 50% load > 98.4%

»  Efficiency @ 10% load > 97%

The following variants are available:
> EVAL_3kW_2LLC_P7 version with CoolMOS™ P7 TO-247, IPW60R037P7

Ordercode: EVAL_3KW_2LLC_P7_47
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Example of System Understanding: Infineon Cinfineon
Demo Solution for Titanium HV DC/DC stage

Half Bridge LLC with synchronous Primary HV MOSFETs SR MOSFETs
rectification in center tap

configuration

04.04.2017

350 - 400V
380V

44 - 58 V.
55 A

3 kW

66 nF

12 uH

62 uH

» CoolMOS™ IPP60R037P7 »  OptiMOS™ BSCO093N15NS5
Reduced Gate Charge (Qg) »  New generation

»  Reduced E > Best FOM Rpgon) X Qq

»  High body diode ruggedness > Best FOM Rpgon) X Qoss

Transformer Resonant inductor
SP-PQ 40/40 core SP-PQ 35/35 core

LLC controller Bias QR Flyback HV MOSFETs
Digital XMC4400 controller IPW60R037P7 TO-247
ICE2QR2280Z
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Control Board Digital

Infineon ' s solution to control the 3kW dual phase LLC Evaluation Board

Digital

XMC4400-F64K512 AB

Summary of Features:

> ARM® Cortex™-M4, 120MHz, incl. single cycle DSP MAC and
floating point unit (FPU)

8-channel DMA + dedicated DMAs for USB and Ethernet
USB 2.0 full-speed on-the-go

CPU Frequency: 120MHz

eFlash: 512kB including hardware ECC

80kB SRAM

Package: PG-LQFP-64

vV v v v v

Target Applications:
Motor control

Position detection

10 devices

HMI

Solar inverters

SMPS

Sense & control systems = N ¢
PLC NP PPP PP
UPS FIclrrpr
Light networks

VvV VY VY VY VY v v v
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Main Power Board Schematic_ 2
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Digital Control Board Schematic
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infineon

1 1
I I
R = ! STATUS LED ! MICROCONTROLLER -
o y M - I I @
) o 1 F i i 58 7 LSP101
" o o ! ! e rei [
ci02 EN SENSEADJ — ] ] 1 Ti— P09 P29 =~ TEST PAD1 ]|
[ N " OuFH OVITEL |2 ! ! LLC_1A_MCU»—3- pog P28 = TEST_PADZ |
= 1oV g = 5 : 1= =
10u25VIXTR e R c114 C116 e ! ! [Lic 1B wcy & | FO7 P27 |55 “STATUS LED &
7 o = = = D e = ° - LSP102
GND EXP 00n/SIVATH . 220nFISOVIXTR E : : (o> 3 R PC_RXD _DEV E%: T 111_0X_MCU |
cloa IFX1TG3XE] V33 " | I 0 :
1 ¥TUE LLC_2A_MCU P03 P23 I21_0%_MCU
100nFISOVTR ;1 o i i s e ! l
e L nonFisovikTR ! ! [21_AN_MCLU PO P21 FANZ_MCU |
o [111_AN_MCU»—= Poo P20 —H—(FANT MCU] o]
! ! T11_AN_MCU FANI MCU] | Rizs
L | | 33R
GND GND GND TP i i PC_TXD _DEV £ pis
——————————————————————————————————————— e L EEPROM_CLK o
[Ermr—————— 2| p1a
SIGNAL CONNECTOR | CIRCUIT PROTECTION | vBne 55| B2 B
! ! EEPROM_DATA—¢—3-| P15 Digitsd
1 e 1 — P14
! Do D104 : [SRAMCU—2 1 P13
X101 i i b SR_1B_MCU> P12
i 0POL_MAZ5-2W-2MM sR28 Mely=—— He<sr M) [wenwo=—]— ! SH_2A MCU—2 P11 . o a8
3’]\ N I ol PP B s | SR_28_MCU> P10 N EMN-
1 = = ! - =
~ L= ! al L 1':"'_ L ! [111_ADc P14.14 o
LLC HS #2 c 5 ! SR 2A_MCU * /SR 1A MCU < (EioCwcy] | TEMFZ_ADC P48 =
Lotsm - z 0 ! Lol Lol as I [TEMP1_ADC>—24 Pus W
CLE# o ] I I PIAT
LU WS #1{ TEe 2 i WE-TVS_824013 WE-TVS_824013 i R 6] oy Analog Q
fank cumant 0X #1171 D% MG ! D102 D105 ! [0 AGE PUE g
tank current 0X #2[ G700 MC 1 1 [122_ADCr——— P44 . :
ok current #TTTHT_AD ! ] e | [z meur=—— e e (=T [iz_ADC P43 waRer 22 =
tank currant #2 [T ARG | -t | U2_ADC—— P40 VAGND ‘4{2
input voliage 777 i Ol Il 0 S+3V3 ! o
ank current #2 <> int camaaratar [ R WG i &l i | RTC XTAL 2 |12
tank current #1 > int comparal ’]ICL 1 _] 1 10 ) Weop Hibemate/RTC -
temparature #1] TEMP1_ADC". ! - ! 13 1 vear RTC XTAL 1 |11
temparatue #21 >
ot LT ! WE-TVS_824013 WE-TVS_824013 ! e iz
cutput currant #1 I D103 D106 I 1| yssp. USB ATALD 40
utput currant #2 : (YR PR : - _ 510R
e pc fox 5N/ detuiglg ! mme>={— [ R = EE Cle mwiwen] | g xTAL1 |2
- L L L L Ee
e | S e s = o . 3
R Ll L - L L = vDDP1 = | -
e | Eee={— FEme 2| e | 2 voor Supply F =
srLs 7 ! !
SRHS # E] I 1 =
Il | WE-TVS_824013 WE-TVS_824013 i a1 =
Alternative: Samtec TMM-125-01-T-D-RA i VDDG 42 | ynnet 37 )
GND | o = |- - |a v |e—2 voDe i s B
——————————————————————————————————————— et A i SR EEE =
EMIFILTERING 1, EEPROM o S i XMCA400-FBAKS12 AB
" X ] ——— ——— L L
H1_ADC Riga T00R 11_ADC* g 2 e | e E E 3 5 = GND  GMD GND GND
PS5 Rios 100R ' : = 2 SE EEE
121_ADC ADC? ERENE = 2 12 |z
TF6 R105 100R Eis ? 5 ""'_ b ,_; : z J_; :
U1_ADC U1_ADC* -5 o] g =12 12 = 2 |2 = |5
7 R106_100R ® = |12 |2 2 12 R 2 |F Hp
TEMP1_ADC s TEMP1_ADC - 4 D|g|ta|
TPO R107_100R ;
TEMPZ_ADC & S T < TEmPz_ADC] [EEPROM CLE PROM DATA| ZLC'18 — C troll
S 5 GND ontroller
4 GND
R I Geganstecker fir §1900411021: 619 004 116 21 (Buchsengehausk) 619 119 122 030 {fertig konfek!
GND GND GND GND GND b o e e LA [
. TPi0gR108 TOR - ) Debug Connector SWD, SPD, UART DAP CONMECTOR FOR MiniWiggler 1 SERIAL COMMUNICATION CONNECTOR |
i1 R108_1D0R ! o = ! | COPPER AREA FOR
M2 ADG Ha_aDct | = S I 100R: 100R |
TP1Z Rr110_T00R 1 t o I — — PC_RXD DEV] | X105
122_ADC 22_ADC* : = lo : Ralzn R123 : X108
TP13 R111_1k1 = e
111_03 MCU i11_o e ® B ﬁlg i ANSOVIXTR i BRD
TP149 R112_1k1 ! [PC_RxD_DEV, 102 PC_TXD_DEV ! ¢ [ : !
- t21_ox ML - . T | 2 | fiducial marks ( )
—t= = a To = i ucial marks (top)
s & 7] 3 [z o Iooswal) & 1o G40 :'__WDR FC_TXD_DEV] |
NN c113 a3 gl bl I - R%J_ 24 1 :8( 38( )8(
- o 1 . 1 E 0 1
nb. 27 & . nb | nb. R18 3R o | 2 . | fidugial marks (bottom)
15l ! R120 3R A 1nISOVIXTR : )g( )g( )g(
GND GND GND GND GND GND GND ! A1 1 ! 1 !
! GND GND ! GND GND !
Downloaded From On .com ;
04.04.2017 Co Oneyac.com| G 2017. All rights reserved.



https://www.oneyac.com

(infineon.

Bias Board Schematic
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Connection instruction

LLC 3kWV #4

5350 - 400 VRS -i-
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Automated Efficiency Measurement

Combination of converter design (resonant tank, Proper selection of SR LV device and secondary side
transformer) and proper HV device election design

3kW Dual Phase LLC Efficiency

(without Bias & fans absorption)

Efficiency

98,00% - P

96,00% Peak n:
98.5% at I_,,=29A

94,00%

e==3kW Dual
Phase LLC

92,00%

90,00%

88,00% -

86,00%

84,00%

82,00%

@ Vin_nom=380VDC,
Vout_nom=54.3VDC

0.1% Total Accuracy

80,00%

5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55
Load Current [A]
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Design Concept

input

BN
resonenttan | 5%

primary ' secondary
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Two Daughter Boards
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