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General

Description:

> The "EVAL _3kW 2LLC CFDZ7" 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. For this purpose the following technologies have been used: the latest 600 V
CoolMOS™ CFD7 SJ MOSFET technology (IPW60R031CFD7) on the primary side and OptiMOS™ 5
150 V low voltage power MOSFET in SuperS0O8 (BSC093N15NS5) in the synchronous rectification
secondary stage, in combination with QR CoolSET™ (ICE2QR2280Z), high voltage gate driver
EiceDRIVER™ 1EDI (1EDI60N12AF), high speed driver ICs for high voltage MOSFETS, low side gate
driver EiceDRIVER™ 2EDN (2EDN7524R) for sychronous rectification MOSFETs and a dlgltal LLC
microcontroller (XMC4400-F64K512 AB). ;

Summary of features:

Output voltage: 44 — 58 V¢

Output current max: 55 A

Peak efficiency @ 50% load > 98.4%
Efficiency @ 10% load > 97%

)
)
)
)

The following variants are available:

> EVAL_3kW_2LLC_CFD7 version with 600 V CoolIMOS™ CFD7 in TO-247 (IPW60R031CFD7)
> Order code: EVAL_3kW_2LLC_CFD7 (SP001783688, SA001783696)
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https://www.infineon.com/cms/en/product/evaluation-boards/eval_3kw_2llc_cfd7/
https://www.infineon.com/cms/en/product/power/mosfet/500v-900v-n-channel-coolmos-power-mosfet/600v-coolmos-n-channel-power-mosfet/IPW60R031CFD7/productType.html?productType=5546d4625e763904015e843b07ea523e
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/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/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
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 demo (iﬁﬁﬁeon
solution for Titanium high voltage DC-DC stage

Half-bridge LLC with Primary HV MOSFETs SR MOSFETs
h g tification i > 600 V CoolMOS™ CFD7 > OptiMOS™ (BSC093N15NS5)
synchronous rectification in (IPWSOR031CFD7) . New generation
center tap configuration > Reduced gate charge (Qg) > Best FOM Rpgion) X Qg
> Reduced E > Best FOM Rpgon) X Qoss

V. 350 - 400 VDC > High body diode ruggedness

n
V. 380V Transformer Resonant inductor

in_nom = SP-PQ 40/40 core SP-PQ 35/35 core
I, 55 A
P, 3 kW
C, 66 nF
L, 12 uH
L, 62 uH

LLC controller Bias QR flyback High voltage
Digital controller MOSFETs
XMC4400-F64K512 AB ICE2QR2280Z IPW60R037P7 TO-247
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Digital control card - Infineon’s solution to control the (iﬁfi—neon
3 kW dual-phase LLC evaluation board

XMC4400-F64K512 AB

Summary of features:

> ARM® Cortex®-M4, 120 MHz, 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: 120 MHz

eFlash: 512 kB including hardware ECC

80 kB SRAM

Package: PG-LQFP-64

VOOV WV WV WV

Target applications:
Motor control

Position detection
IO devices iy eE @ o =) g
Solar inverters N e S
SMPS

Sense and control systems
PLC

UPS

Light networks
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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
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Main power board schematic_2
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Digital control board schematic
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Bias board schematic

1 TP& o
+15U-prim out ] " 1] & -
+C4 ESZD I
T::ap 6L I TF1
[
':EJ_-T * |
220,39 |
1-2 o4 )
—Z0U-prim out ee— I D:]I 7 I
TELL P12 £s20
. 1= 4 3
200-420Uin . e R
R3 & I
— x — +120-zec out
Sk T D res T8 * e [oe™
; D__; & R4 | % -
2z 4 TR7 7RZ z| TRL|z Bp/25
L II Hopoliat i = | - GHO-zec
He 0 ¥ £2-2
2 - Sw TP1a
1= @ FI:. El - |
CLO12H104K CRACTL ol a—
- S =
uith flexible terninaton EJ-_ []m [CE20RZ228 ‘—L:E TPLZ
— == ——
1@@n. 500U T IL1 cs 2| 47pF Losou
Gin FB
= ™ e E
Tl =
m | BC84d [],
B oo c3 ELIR
2 Tioonbw ==
2 n'g —]
nl2 (= 1 BEN
et =T 'I'i:u sl
BHO=pram o ' ' tiducial marks (top layer:

TPL }{}Z_{)’g‘i

tiducial marks chotton layesr:

(R



(infineon

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 low voltage device and secondary
transformer) and proper high voltage device selection side design

2017-11-20

Efficiency
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Design concept

primary ' secondary

2017-11-20 Copyright © Infineon Technologies AG 2017. All rights reserved.



(infineon

Two daughter boards
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Evaluation board infineon
EVAL 3KW 2LLC CFD7 (lineon
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