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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

04.04.2017 Copyright © Infineon Technologies AG 2017. All rights reserved.


http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/dgdl/Infineon-BSC093N15NS5-DS-v02_00-EN.pdf?fileId=5546d462503812bb01507033a3fa1175
http://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ac-dc-quasi-resonant-coolset/ICE2QR2280Z/productType.html?productType=db3a30432a7fedfc012a8d813a9d0477
http://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ac-dc-quasi-resonant-coolset/ICE2QR2280Z/productType.html?productType=db3a30432a7fedfc012a8d813a9d0477
http://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ac-dc-quasi-resonant-coolset/ICE2QR2280Z/productType.html?productType=db3a30432a7fedfc012a8d813a9d0477
http://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ac-dc-quasi-resonant-coolset/ICE2QR2280Z/productType.html?productType=db3a30432a7fedfc012a8d813a9d0477
http://www.infineon.com/cms/en/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ac-dc-quasi-resonant-coolset/ICE2QR2280Z/productType.html?productType=db3a30432a7fedfc012a8d813a9d0477
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/1EDI60N12AF/productType.html?productType=db3a3044426a54fb01426c0d4c181378
http://www.infineon.com/cms/en/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/eicedriver-high-voltage-gate-driver-ics-and-boards/channel.html?channel=ff80808112ab681d0112ab6a30e70442
http://www.infineon.com/cms/en/product/power/motor-control-and-gate-driver-ics/isolated-gate-driver-ics/eicedriver-high-voltage-gate-driver-ics-and-boards/channel.html?channel=ff80808112ab681d0112ab6a30e70442
http://www.infineon.com/cms/en/product/power/power-mosfet/channel.html?channel=db3a304319c6f18c011a14e5341b25f1
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/channel.html?channel=5546d4624cb7f111014d334aeae60252
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/channel.html?channel=5546d4624cb7f111014d334aeae60252
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/channel.html?channel=5546d4624cb7f111014d334aeae60252
http://www.infineon.com/cms/de/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/channel.html?channel=5546d4624cb7f111014d334aeae60252
http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb
http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb

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

Vin_nom 38OVDC
Vout 44 - 58 V-
I, 55 A

P, 3 kW

C. 66 nF

L, 12 uH

L., 62 uH

04.04.2017

» 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

Copyright © Infineon Technologies AG 2017. All rights reserved.
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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

04.04.2017 Copyright © Infineon Technologies AG 2017. All rights reserved.


http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb
http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb
http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb
http://www.infineon.com/cms/de/product/microcontroller/32-bit-industrial-microcontroller-based-on-arm-registered-cortex-registered-m/32-bit-xmc4000-industrial-microcontroller-arm-registered-cortex-registered-m4/XMC4400-F64K512+AB/productType.html?productType=db3a30443784920501380a7855016dcb

2204

2474

Cc100

Shunt

GND-HV

RV_HeE

I
33nfB30V

| ci1a

)

T2
MOSFE

m'l'l'ﬂ;"_‘

| 17 GND-HV

o [= L VA -
== Ti04 12uH | —|
2 0u450V MOSFET | TE102A
[ e
5 3=:>_Qﬂl—< _ LI Y]
e -] " L-
Mo '“‘KP
xod 5 | C114
o £[] = L
SR e =)
.'.' 30V
A3n/630V
isolation foil: T1500-8
GND-HV
+14V
= . =
= =& g cis? Estl | | e
x Qg . . —3
Ql—ll—T— VCC1 WoC2 % 30n,
CRV_HEE — W+ OUT+

04.04.2017

ouT-

R15
R

=l e J_— GND1 GND2

T TEDIBONT22¢

140

L]

EN SEMSEADJ

ouT

C128] 10u
Innn R

= GND-HEND-HY

BYP
EXP

GND-HV
GND-HV R120
n
. 8 T0R
T, O CA0E | c124
9 VCC1 wvCc2 220n
& 4TnESVOTR | e ours
R16
—] 1 N ouT-
R
= s GND1 GND2
T J__ TEDIGONTZAF
GND-HV
GND-HV

high voltage | low voltage

VDOo1 | vooz2

"

=
K

a0 |+= L}

GMD1 | GND2

TP1

infineon

(O

. .-'-.CP&_-KTSL
+EV-HVGMD-HY
ICI00

vee ——
P4
(ORV_As=2———L -:ﬂl E
|

C135
—

L ACPLATAL
GND-HY |
|
|

Copyright © Infineon Technologies AG 2017. All rights reserved.




Main Power Board Schematic_ 2
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Digital Control Board Schematic

POWER SUPPLY
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Bias Board Schematic
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Connection instruction

LLC 3kWV #4

5350 - 400 VRS -i-
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i

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,

0.1% Total Accuracy - 54 3VDC
out_nom=54.

80'00% | I ] | I I | | | | I I | | | | I I } I I I | | | I I | I | |
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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Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru
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