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General

Description:

The "EVAL_2KW_2ZVS_FB_CFD2" ZVS Phase Shift Full Bridge Evaluation Board (CoolMOS™ CFD2
IPW65R080CFD) represents the new developed ZVS DC-DC converter for Telecom Rectifiers with an
output voltage from 45 V - to 56 V - and an output power of 2 kW. This converter works with an
input voltage between 350 V ¢ and 420 V . (typical 385 V ) and a switching frequency of 100 kHz
on the primary side. External resonant inductance and dead setting optimized for CooIMOS™ 650 V 80
mQ CFD2 technology (IPW65R080CFD) Secondary synchronous rectification 200 V 12mQ OptiMOS™ 5
200 V technology with fast body diode (IPP110N20N3 G) Infineon 2EDN7524F dual channel 5 A, high-
speed, low-side Gate Driver with high negative input voltage capability.

Summary of Features:

> Input Voltage: 350-420 V

> Output Voltage: 45 up to 56 V p¢
> Output Power: up to 2 kW

»  Peak Efficiency: 96.6%%*

The following variants are available:

» 2 KW ZVS FB version with CoolIMOS™ CFD2, IPW65R080CFD , EVAL_2KW_ZVS_FB_CFD2

*efficiency at golden sample

2016-03-22 Copyright © Infineon Technologies AG 2016. All rights reserved.


http://www.infineon.com/cms/en/product/power/power-mosfet/500v-900v-n-channel-coolmos-power-mosfet/650v/700v-coolmos-n-channel-power-mosfet/IPW65R080CFD/productType.html?productType=db3a3044243b532e0124c8f2fa0761ab
http://www.infineon.com/cms/en/product/power/power-mosfet/500v-900v-n-channel-coolmos-power-mosfet/650v/700v-coolmos-n-channel-power-mosfet/IPW65R080CFD/productType.html?productType=db3a3044243b532e0124c8f2fa0761ab
https://www.infineon.com/cms/de/product/mosfets/power-mosfets/n-channel-optimos-tm-40v-250v/IPP110N20N3+G/productType.html?productType=db3a30442239c7bb01237f4bde9b46e2
http://www.infineon.com/cms/en/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/2EDN7524F/productType.html?productType=5546d4624cb7f111014d66f8aabc4fdc
http://www.infineon.com/cms/en/product/power/power-mosfet/500v-900v-n-channel-coolmos-power-mosfet/650v/700v-coolmos-n-channel-power-mosfet/IPW65R080CFD/productType.html?productType=db3a3044243b532e0124c8f2fa0761ab

Example of system understanding: Infineon
demo solution for titanium HV DC-DC stage

Half bridge LLC with synchronous

rectification in center tap
configuration

Vin 300 V-420 V
Ve 45 V-56 V
P, 2000 W

Forim 100 kHz

f 200 kHz

2016-03-22
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FB HV MOSFETs

SR MOSFETs
CoolMOS™ IPW65R080CFD2 OptiMOS™ IPP110N20N3

SR MOSFETs
IPW65R080CFD2

Non isolated
LS Gate Drive
2EDN7524F

SR MOSFETs
IPP110N20N3

Bias QR Flyback
controller
ICE3RBR4765]Z7

Transf;)rmer
SP-PQ 40/40 ferrite core
(center tapped)

Output Choke
SDR-37-0,012
Molypermalloy

Copyright © Infineon Technologies AG 2016. All rights reserved.
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power board schematic
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Bias board schematic
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Automated efficiency measurement (efineon

93

Efficiency-CFD2 80mOhm in 54V/37A ZVS Phase Shift Full Bridge

97.5

= CFD2 80mOChm 100Khz

97

o
.
tn

95.5

EFFICIENCY [%]

95
94.5
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*average efficiency plot, expected tolerance in efficiency +£0,2% over the mass production
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Main transformer

Accurate turns of tape

See pictures for the crossing of wires

1

—®

ICE

2l e SPIRE Nr. TUSETTO MONTAGGIO — Assembling
AW. | CONDUTTORE | Nr. SPIRE (5| oo STRATO | STRATI Slesve NOTE
Wind ire hr of turns | £ ] 5STA I ime per | N of [T | g Rernarks o o
“|Pin autput| 00 E ayers | ¥ | ot 2011/65/UE (ReHS-2) Compliant DIMENSIONI 1N MILUMETRI
Dimansicns in milimeters
ESEGURE 3 GIR 01 SPONCING RIF 14 AMBO | LAT ('
Litz o 5 g | 3 | LSHWE 12004 O SO0 LT GPPOSTO P 12
N1 5 0 + 0 ELOCCAAE FINE CON BNDERINA A 7
a | 135x80.10 . 10 1 Parform 3 tums of fape 1 14 on each sick. Lsque ” ”
Rif.3 10 30 120cm of spare o the opposite s of pin
Elock with o pisce of fape ref 7 o ( ?\ L
ISOLAMENTO: 3 GIRI DI NASTRO POLIESTERE RIF. ¢ E BLOCCARE CON BANDIERINA DI NASTRO RIF. oS ICEAAMNNM
Insulation - turns of polyester tape Ref. And block with o piece of fape ref [S— Ty] * *DENTIFICAZIONE SERIALE
0 *Serial nurmber
LAMINAfoil a 11/12 5 | 25 |INTERCAL#RE TRA LE SPIRE POLIESTERE RIF.9 =
040x0. 24 4 « 12 |on o0 PASSACCIO FILI COME IN FOTO x
N2 x0. 4 + g/10 13 13|20 20 Insert. polyester tape 6.9 | g
RIF.4 8 7/8 4 between the tums. T =
s g 5 25 See pictures for the crossing of wires
ISOLAMENTO: 3 GIRI DI NASTRO POLIESTERE RIF. g E BLOCCARE CON BANDIERINA DI NASTRO RIF. 7
Insulation =~ turns of polyester tape Ref. and block with a piece of tape ref
Litz 0 * - — |ESEGUIRE 3 GIRI DI SPONDINA RIF.14 +—
N1b | 135x¢0.10 * 10 ANEC | LATI LA/
RiF.3 10 2 8 | 30 | Perform 3 tums of tape ref. 4 en each side o BLOCCARE ROCCHETTO NUCLED
: H MEDIANTE 2 PUNTI SOPRA E 2
ISOLAMERTO: 3 GIRI DI NASTRO ADESVO POLIESTERE RIF. o E,OWC ol R‘,;‘Of'” .
Insulation: tums of polyester adhesive tape Ref. O ’ oo e e of
BLOCCARE | SEMINUCLEI : i
WMEDIANTE COLLA RIF. 16+17 ref 10
Fix the halfcores with glue
N.B. 1ef.16+17
ESEGUIRE | GIRI DI NASTRO PRECISI. PASSAGGIO FILI COME IN FOTO

infineon

KASCHKE-SP-PQ40/40 /

I.C.E. 8065.0804.003

, 189266-c
8) P,
COLLAUDOC ELETTRICO — Electrical checking
N, TIPO DI PROVA — Test CONDIZIONI DI PROWA — Test Conditions UMITI — Limits
NG - - - .
POSIZIONAMENTO ROCCHETTC VISTA LATO PIN SCHEMA ELETTRICG 1 il 5-2 @ 10 kHz — 100 mv 0.85 + 1.15 mH
Pesitioning of the ceilformer Bottorn view Electrical diograrr APORTD SATE R T o0 A ST
2 Turns ratio Between al windngs O | OKHZ — 100mY < un
R ) 3 MLeorage. induesance 5-2 @ 10 kHz — 100 mV — 11+1249+1047+8 c.c < 2.1 pH
E 51D DIELETTREC . . SUPERARE LA PROVA
4 et A S+2/11+1249+10+7+48 @ 3000 V — 50 Hz — 1 sec.| °U7L0ELE IR
« N1
200000
- |
N )
A A C. 01 15.01.16 EMISSIONE — Release C. Picciani 0. bi Giergio
N2 N3 EL REV| DATA #FFR| FIF, WOD. CESCAIZIONE MODIFIGA REDAZIONE VERICA E APFROVAZIONE
\,—d Rev | Appr. Date|  Ref. Mod. Description of modification Editing Check ard approval
— 11/12  9/10 748 DESCRIZIGNE—Description | Transformer PQ 40,/40 (189266—c)
Mod. DOCUMENTC=Document | CODICE-Part Number | REV.—Reuision | DATA EMISSIONE—Releose date [PAG —Page]
20 0509 PF.___ 80650804003 | 01 | 15016 |

2016-03-22
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Resonant cho
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KASCHKE 170985-A /

I.C.E 8024.6301.068

DESCRIZIGNE—:

ption | Resonant choke (170985-A)

R . . SPIRE .
Avv. | CONDUTTORE e SPRE (9| SeeD STRATO | Nr: STRAT W OTE
Wind. Wire Nr. of turns él Pin output Turi;;mp_r lagers ernarks
FILO RAME 0 1
coppar wire U
NT LSRR e + 20 1
Rif.2 20 4
MONTAGGIO SCHEMA ELETTRICO
Assembling Electrical diagram
1 o
ESEGUIRE 2 GIRl DI NASTRO RIF.8 . C_Q
ATTORND ALL'AWOLTO N1 g{
Execute 2 turns of tape C;
ref.& around the inductor ICE 4o J
170985-a,
* IDENTIFICAZIONE SERIALE
seridl hurmber ‘ J
I 7N
P |\6 )
{ = i iy
Ny " VISTA LATO PIN
B Pin_view
gz B
¢ é _EE max 32
TN 8B
(7) = %
iz 10 10
\ 5405 4 T+F 3
w ! 2 3 N
] — 5]
. “le 5 4N
FISSARE LAWOLTO ALLA BASETTA |+t 5 3
MEDIANTE RIF. 445
Fix the inductor fo base with 26.5 |
ref.4+5
DIMENSIONI IN MILLIMETRI
2011/65/UE {(RoHS—2) Compliant Dimensicns in millimeters
COLLAUDO ELETTRICO — Electrical checking
N TIPC DI PROVA — Test CONDIZIONI DI PROVA — Test Conditions UMITI — Lirmits
! Tndrcranca 1—4 ® 10 KHz 100 mV 24 + 36 pH
sl J
\C. J 01]15.01.18 EMISSIONE — Reledse C. Picciani D. Di Giorgio
E! REV|DATA AFFR| RIF, MOD, DESCRIZIGNE MODIFICA REDAZIONE VERIFICA E APPROVAZIONE
\\/"'_-J | o | Appr_Date] Ret. Wod. Description of modificdtion Editing Check and approval
=

DOCUMENTO—Document | CODICE—Part Number

REV.—Revision | DATA EMISSIONE—Release date |PAG.—Page

| P.F. 8024.6301.068

01

15.01.16 11

2016-03-22
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KASCHKE 170986-B /

I.C.E 8024.3601.075

R 5 N SPIRE .
AW | CONDUTTORE Nr. SPIRE |9 J‘:}”{ﬁ STRATD | Nr. 5TF";‘T| NOTE
Wind. Wire Nro of tums (o o070 Turns per| Mro o Remarks
5 in ouiput layer layers
TRIFILARE
Sxcopper wire 0 1/2/3
NT | TSRS Py 14 1
Rif.2 14 4/5/6
MONTAGGIC SCHEMA ELETTRICO
Assernbling Electrical diagram
/’2/3&
ESEGUIRE 2 GIRl DI NASTRO RIF.8 . B
ATTORNO ALL'AWOLTO NT 2
Execute 2 furns of tdpe
ref. & around the inductor 4/5 /-’;DJ
* IDENTIFICAZIONE SERIALE
sefigl number
N
{ 8)—%
e . VISTE, LATO PIN
Pin_view
z <
z max 45
i
(DL
R
b 23 P
FISSARE L'AWWOLTO ALLA BASETTA R -——‘\5\\
MEDIANTE RIF.4+45 T 554 —
Fix the inductor to base with 200
ref.d+5 1
35.5
DIMENSIONI IN_ MILLIMETRI
2011/65/UE (RoHS—2) Compliant Cimensions in millimeters
COLLAUDO ELETTRICC — Electrical checking
N. | TIFO DI PROVA — Test COMDIZIONI DI PROVA — Test Conditions LMITI — Lirnits
1 i 14243/44546 @ 10 KHz 100 mV 12.8 <19.2 H
sl
C. j [0 [sos EMISSIONE — Relsase C. Piccidni 0. Di Gietgio
E_ REV| DATA AFFR| RIF. MOD. DESCRIZIONE WMODIFICA REDAZIONE VERIFICA E APPROVAZIONE
\\’__-—J Rov | Appr. Date| Ret. moa Descriptioh of modification Edifing Cheek dhd approval
DESCRIZIONE—Description | Output _choke (170986—b)
Mod |DDCUNENT-"‘—Jucurr\enI CODICE—Part Numnber REV.—Revigion | DATA EMISSIONE-Reledse date [PAG.—Page|
A0 05.00 | P.F. 8024.3601.075 01

15.01.16 1/1

2016-03-22
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http://www.infineon.com/cms/de/product/evaluation-boards/EVAL_2KW_ZVS_FB_CFD2/productType.html?productType=5546d4624fb7fef2015003bbc2281018
http://www.infineon.com/cms/en/product/power/power-mosfet/500v-900v-n-channel-coolmos-power-mosfet/650v/700v-coolmos-n-channel-power-mosfet/IPW65R080CFD/productType.html?productType=db3a3044243b532e0124c8f2fa0761ab
https://www.infineon.com/cms/de/product/mosfets/power-mosfets/n-channel-optimos-tm-40v-250v/IPP110N20N3+G/productType.html?productType=db3a30442239c7bb01237f4bde9b46e2
http://www.infineon.com/cms/en/product/power/motor-control-and-gate-driver-ics/non-isolated-gate-driver-ics-and-controllers/eicedriver-2edn-gate-driver-for-discrete-mosfets/2EDN7524F/productType.html?productType=5546d4624cb7f111014d66f8aabc4fdc
http://www.infineon.com/cms/de/product/power/ac-dc-power-conversion/ac-dc-integrated-power-stage-coolset/ICE3RBR4765JZ/productType.html?productType=db3a30443c8a8bc4013c8b9f78740388
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