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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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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
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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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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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