UG2024-22 ( Infineon

EVALFFXMR20W2M1K

2 kV CoolSiGLUEasyDUALH2B Evaluation Board

User guide
UG2024-22

' <] ON NBCM >1 =0G?HN

The purpose of this board is to enable the evaluation of FIEEMR20W2M1EbolSIiGHUMOSFET module
combination with 1IED3890MC12Whte driver The evaluation board allows users to evaluate the device
performance via doublepulse measurements.

Scope and purpose

This user guide describeEVAEFFXMR20W2M Xedvaluation board,its main features, keylata, pin
assignments, mechanical dimensions, and electrical interfac€he board allows the user to characterize the
modules for a Ddink up to 1500 VThe boardhastwo variants:

1. EVAIFFXMR20W2MS8-EVAEFEMR20W2M1Rower boardsuitable for using a coaxial shunt falrain
current measurementt EVAEFFXMR20YM1Hgate driver board withLED3890MC12lyate driver

2. EVAIFFFXMR20W2MREVALFFXMR20W2M1H Power board equipped \uitkes suitable for a
Rogowski coifor drain current measurement + EVAEXMR20WXM1H gate driver board with
1ED3890MC12M gate driver

Intended audience

This document is intended for engineers who wantévaluate the performancé @ ) H @8t 2kV H A M
FF6MR20W2M1H CoolBiIIOSFET modulm combination with1IED3890MC12Wate driver

Evaluation board
This board will be used during design, for evaluation and measurement afevice switchingcharacteristics

PCB and auxiliary circuits afgdOToptimized for final customer design.

Figure 1 Realistic view of the EVALFFXMR20\@M1HS
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Important notice
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(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectCP? FS L? @? L L ?> NI M az2? @

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards
has been tested by Infineon Technologies only as describedn this document. The design is not qualified
in terms of safety requirements, manufacturing and operation over the entire operating temperature
range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subjedb functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinu ation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Referelwe Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the informabn provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

N CM NB? L?MJI HMC<CFCNS |1 @ NB? =OMNI G?LAM N?=BHC=.
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Braluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non -infringement of third party rights and imp lied warranties of fithess for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any info rmation provided
herein at any time without further notice.
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Pleasenote the followingwarningsregardingthe hazards associated with development systems.

Table 1 Safety precautions

Warning: The DC link potential of this board is ud50 VDC. When measuring
voltage waveforms by oscilloscope, high voltage differential probes must be used
Failure todo so may result in personal injury or dedthe board only offers functional
isolation between the power and user interface

Warning: The user must measure and check that thdiBlCvoltage has fallen to zero
before touching the boards

Caution: Only personnel familiar with power electronics should plan, install,
commission and subsequently service the system. Failupemgly may result in
personal injury and/or equipment damage

Caution: The evaluation or reference board contains parts and assemblies sensiti
electrostatic discharge (ESD). Electrostatic control precautionsegpgred when
installing, testing, servicing or repairing the assemllgmponent damage may resul
if ESD control procedures are fatowed. If you are not familiar with electrostatic
control procedureg,efer to the applicable ESD protection handbooks and guideline

Caution: The evaluation or reference board is shipped with packing materials that
need tobe removed prior to installation. Failure to remove all packing matetiies
are unnecessary for system installation may result in overheating or abnormal
operating conditions.

>
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The evaluation board at a glance
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The evaluation board EVAEFFXMR20#M1HX allows the customer to begin initial characterization
measurements very quicklyDue to the usage of th&iceDRIVEBR1ED38x0Mcl12Mnd its flexible parameter
setting options via 12eBUS This flexible parameter settings are provided by configuration registers accessible
via 12C. These configuration optionsfluence many threshold and timing paramaters to optimize the circuit for
its intended application.In addition to the flexible parameter setting options via 128JS, theEiceDRIVEBR
1ED38x0Mc12kbntains 16 status registerhese can also be read out via the EBUS and can therefore provide
information about various states of the driver stagé-or more information we refer to theEiceDRIVER
1ED38x0Mc12kéference manual here

Figure 2 Realistic view of the EVALFFXMR20\@M1HS
1.1 "FI =E >C; AL; G
External load
Optional
Configuration Board Gate Driver Board Power DPT-Board b
EVAL-1ED38X0DCT EVAL-FFXMR20WXM1H EVAL-FFXMR20W2M1H
o 3,3V regulator
- l . ; o P
= Pl 3 .
e o Jj‘} ! =, 3|§$_
—_ XMC4200 ... e s s B
) : ire - Vs §

LEGEND o ——yan2 I

Board ALl -
[ on-Board Component Sl Oscioteom ™

External Component ¢
f '_' Device under Test

Connoctor External Heatplate/Heatsink

Optional Board

» Measurement Signals
Figure 3 Complete evaluation system consisting of the 2 kV Easy 2B module power board, gate

driver board and the additional EVAL1ED38X0DCT as the control and configuration stage.
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The evaluation board at a glance

The EVAL boarBVALFFXMR20W2MXdomprises the power board and the gate driver board shown in the
figure 2 and 3 The two boards are connected together using boamtboard connectors. Amdditional
microcontroller boardEVAELED38X0D(hat is purchased separately issed as the control stage to easily
configure the gate drivers and generate the requirBdVM signals fadouble pulse testing (DPT)

Note: The microcontroller board EVAL1ED38X0DCTs needed for operation. The board has to be
purchased separately

Table 2 DPT board Specifications
Parameter Minimum Typical Maximum
DClink voltage 0 800 1500 Vic
Current Suitable only for DPT up to 400 A
Recommended pulse width for the second 2 10 us
pulse
Table 3 Board variants
EVAEFFXMR20W2M1HX
EVALFFXMR20W2M1HS EVALEFFXMR20W2M1HR
EVALEFEXAMR20W2M1Rower board with pads EVALEFFXMR20W2M1H Power board equipped with
suitable for a coaxial shurfor drain current holes suitable for a Rogowski cdir drain current
measurement measurement
EVALFFXMR20YW1Hgate driver board with EVALFFXMR20WXM1H gate driver board with
1ED3890MC12lyate driver 1ED3890MC12M gate driver
User guide 60f45 Revision 1.0
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Power board
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There are two variants for the power board, the malifference is the method provided to measure the drain
current of the MOSFET.

Table 4 Board variants
EVALFFXMR20W2M18l ‘ Pads suitable folm coaxial shunt placement
EVALFFXMR20W2M1R Holessuitable tobe used with a Rogowski coil

| N2y 4B? <I ; With tle RogotiskiNoil or th& Gaxial shunt. The Rogowski coil and the
coaxial shunt have to be purchased by the user separately.

Table 5 Coaxial shunt

Part number ‘ Supplier

SSDNO005 M4x 12mm Ing. Buro M. Billmann

The power board comes along with:
132 pFoulk film capacitance
FF6MR20W2M1H pressedmodule

Optional unpopulated6 x 5.8nF snubber ceramic capacitors

1

1

1

1 Power connectors for external HV supply

1 Power connectors for external inductor

9 Signal connectors for gaterive signals, active miller clamp and DESAT connections
1 Throughhole and SMD test point®f (Ms, \is) measurements

1

Optional unpopulated MMCX connectors faogsV

User guide 70f45 Revision 1.0
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Figure 4 EVALFFXMR20W2M1H&hematics
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Power board
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Figure 5 EVALFFXMR20W2M1Hgower board
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Figure 6 EVAELFFXMR20W2M1H&hematics
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Power board

FFEMR20W2MIH < I n fl n eon
DPT board

‘Connectors’
for
measurement

- @ °° - .-..v.o'_

Rogowski coil holes

Figure 7 EVAEFFXMR20W2M1Hpower board

For both board variants a pin header connection to the NTC inside the module is provided. To further use the
NTC please refer t&N200910[1].

For information regarding pressing the power module please refeAfd202307[2].

User guide 100f45 Revision 1.0
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Gate driver board
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The following figure shows the functional blocks of the gate driver board. Proper gate resistors need to be
soldered onto the board, based on thapplicationAM MQCN=BCHA =1 H>CNCI| HMn

EVAL-FFXMR20UXMIH

@0
ae

Figure 8 Overview of the functional blocks of the EVALFFXMR20KM1HDR

The main featuresf the board and gate driveinclude:

{1 Driver IC 1ED3890MC12ML&D3890MU12M (X3 digital) witl@ bus for parameter adjustment

1 The X3 digital gate driver can also be changed to the X3 analog gate driver through adding and removing
some Gohm resistorsspecifically R4, R13, R14, R51, R23 and R43. The testing has been performed only on
the X3D version

1 Negative voltage adjustment froms V to 0 V through jumpers

1 Separate source and sink output for optimized gate driving

1 Adjustable clamp/clamp driver/ADC pin

1 [>)Cbus for parameter adjustment, state and fault feedback, ADC measurements, and condition monitoring
User guide 110f45 Revision 1.0
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Gate driver board

3.1 "1 ;,L> J;L; G?N?LM ; H> N?=BHC=; F >; N,;
Table 6 Gate driver board parameters
Parameter Symbol ‘ Conditions ‘ Value  Unit

Power supply input voltage Vin Referenced to SGND +24 \%
Referenced to SGNDIot to

Primaryside supply voltage VCC1 be used withEiceDRIVBR |- nf H V

Eval1ED38x0DCT

[2CSerial Clock Line SCL Referencedto SGND |-T nf H V

[>’CSerial Data Line SDA Referenced to SGND |-I 1 §6.5H V
Ready state output/ fauliclear input and Input/Output digital signal.

fault-off input RDYC Referenced to SGND rne wv
. Input/Output Digital signal.

Fault output/ fault-off input FLT# Referenced to SGND 'nf HV
PWM input for thénigh-side gate driver IN_HS Referencedto SGND |- nf H V
PWM input for the lowside gate driver IN_LS Referencedto SGND |-T nf H V

Referenced to VEE2H/VEEZ
Secondary side positive supply voltages VCC2H/ VCC2L| Not to be used with power |-I' nf  V
supply circuit enabled
Referenced to
: . GND2H/GND2L. Not to be
Secondary side negative supply voltage VEE2H/ VEE2L used with power supply -Br H|V
circuit enabled

3.2 3=B?G; NC=M

3.2.1 Ol Q?L MOJJIFS

An external 24 V is needed to power up tih@ard. The 24 V is then fed to an adjustable voltage regulator to
generate a voltage of up to 18 V depending on load conditions. This voltage is used to generate the positive
voltage rail for the gatedriver circuit. The positive voltage can also be adjadtby the user through changing
the resistor R38.

\Q Hi

PISVP
FK 244 08 D2 PAK
DI8

2 NP +24VIN# 3 [

;——l MBRATHOTIG 5
H
1843224 &
= 06 |
+c20 | _c3o
3

uF

11
S
g
&

=125V x (1+R2/R1') + T3pA x R
25V X (1+6200/470) + 73pA X 6200

e

GND GND GND

Figure 9 Power supply

Afterwards the output is fed to a halfridge isolated DEDC converter where the secondasjde has two
windings. Each winding is used for one gate driver.

User guide 120f45 Revision 1.0
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Gate driver board

H

@ Pucasetr s

Figure 10 Half-bridge circuit

Figure 11 Rectifier

The onboard isolated DC/DC converter generates an output voltage of up to 18 V depending on the load
conditions. The positive voltage is fed to the secondary side of the driver circuit directly, whereas the negative
voltage is adjustable using the jumpesettings shown in the figure below.

Hil [H (T HI— 1

Rib=3.5 kOhm Rib = 3.0 kOhm Rib = 2.5 kOhm Rib =2 kOhm Rib = 1,5 kOhm Rib =1 kOhm Rib = 0,5 kOhm Rib=0Ohm
Vneg =-64V Vneg =-5,6 V Vneg=-48V Vneg=-4V Vneg=-32V Vneg=-22V Vneg=-14V Vneg =-0,6 V
Figure 12 Jumper settings for the negative voltage adjustment V neq

The adjustable output voltage (Vneg) can be calculated by the equation given below.

2 . . .
WEQQPE LS p % QU¥PTMOZY, LM c&MM owm YQW

Equation 1  Equation to calculate Vnegfor the negative gate voltage adjustment

User guide 130f45 Revision 1.0
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Gate driver board
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The connector X2 can be used to interface the gate driver board wiALLED38X0DCWhich can be used to
control the board. The connector X3 is there for the user to check important signals like 5V rail and PWM
signals.

STS0T021121

——. RDYC 5 N -
RDVC - - - FLT#
T T~ 1S 7 F N T T

S —
o

Figure 13

24V
Power supply

Figure 14 Interfacing EVAL1ED38X0DCWith EVALFFXMR20WXM1H

Disclaimer: The microcontroller board provides no isolation. The combination of the microcontroller board
and the power board only providéunctional isolation.

User guide 140f 45 Revision 1.0
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Gate driver board

3.2.2.2

The gate driver schematic can be seen in the following figuree gate- L CP ? L

L?MCMNI L ; toffresistors.Tindse abe the @&istbrs Infineon used to characterize this moduilee

- N?

>CICFACN

<] :

(infineon

L >

=1 Gon M

user can desolder and resolder other resistors to evalutite moduleat other operating points. Twdigh
voltagediodes are placed in series to be connected to the drain of the MOSFETSs for DESAT detection.

07_Driver.SchDoc

‘y-i

fy-i

;{—._r G
I
Figure 15 Gate driver
User guide 150f45 Revision 1.0
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Testing
4 47?7 MNCHA
4.1 OL?L?KOCMCN?M

PC with Windows 7 or highevith Infineon XMC USB driver installed

EiceDRIVBRILED38x0 DCT softwairestalled

USB A to micrdJSB cable

EiceDRIVBREval1ED38x0DCihicrocontroller board

EVALFFXMR20WXM1H

Low-voltage power supply for supplying primangide power supply circuit, capable of supplyiriftVv
High-voltage power supply for supplying the power stage

A suitable inductive load for doublgulse testing

Note:

1 The uC boarEiceDRIVBREval1ED38x0DChas to bepurchasedseparately

1 EiceDRIVBREval1ED38x0DCT is only used in the contextiofible pulse testing in this user guide

1 EiceDRIVBREval1ED38x0DCT has maather features that are not addressed in this user guide
detailed explanation can be foundere.

= =4 =4 4 A -—a -8 -

4.2 %C=2%PW B2 3IRI $#4 MI @NQ; L? CHMN; FF;
The following steps are requiretb install the EiceDRIVEERLED38x0 DCT software. The same process should be
used for downloading future software updates.

If the Infineon toolbox is already installed, please jump to step 3.

1. Visit www.infineon.com/toolbox and download the latest version

2. Start the toolbox

fFn 3?;L=B @ L a%C=?2%$2)6%2  %$f 3RI S$#4FE
4. Install the software

5. Locate the installation directory and find the USB device drivers

6. Install the XMC USB drivers

4.3 %P; FO; NChaH,I&@- RB? 7GNHE ; HI NB?L GC=L

While not recommended to new users or for fast evaluation, BB ALFFXMR20WXMin be used with any
microcontroller capable of communicating ovefCand generating PWM signals. For this, it is important to read
the documentation, especially theeference manual of the gate drivers. Special care should be taken when
reviewing thel?’Csection, where the byte formatread/write operation and initial addressing are describethe
EiceDRIVBRILED38x0 DCdan be used to configure the registers and export them.

4.4 Ol QU M?KO?H=7?

Attention: Be very carerful when connecting and disconnecting the EYBD38x0DCT board and the
EVALEFFXMR20WXM1Hhis should be done without power being supplied to any of the boards.

1. Connect theEiceDRIVBRLED38x0 DC(tonnector X150)0 the connector 2 of the EVAEFFXMR20WXM1H
via the ribbon cable.

2. Connect theEiceDRIVERLED38x0 DCQ'ia the USB cable to the computer used for configuration.

3. Make sure that your test setup, e.g. @k, or inductive load is connected properly.

4. Supply the input side power supplsiccording totable 4.

User guide 160f45 Revision 1.0
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5. The green LE®will turn on to signalthat the voltages arepresent.
Note: One problem you might face is that your PC might not recognize the hardware. To fix this issue go to
the device manager on your PC and update the USB driver using the directory where the GUI app is located
on your PC. Alternatively, you can doubléal on the setupinformation to update the driver. This setup
information is stored in the driveffolder of the EiceDriver installation.

6. Start theGUlsoftware for the EiceDRIVBRILED38x0 DCaxe.

7.0L?MM NBN; a NGEC<BNNI Hytidng Wwaeks dbrredlyksee @guPsR6amnd 17)
If the GUI is connected correctly with tiieceDRIVEREvat1ED38x0DCihicrocontroller boardand the
EVAEFFXMR20WXM1the landing page will change as shown in Figaré

9. Use the GUI to configure the gate drivers corresponding to your requirements.

) EiceDRIVER™ 1ED38x0 DCT iz (m] X

File |Stfmenl! Guided mode |Advanced mode Hardwaremode = Back to previous page  About

( Infineon = EiceDRIVER™ 1ED38x0 driver config tool
. . - Last configuration loaded
Configuration

Step 1: Select a gate driver topology and preset or 2 user saved preset
Gate driver topology

® Half-bridge ’ Three-phase

Gate driver preset User saved preset
Currently no user saved presets found.
Step 2: Load the above selected preset
Load Preset
Step 3: Select a mode of usage
[ Guided Mode ‘ [ Advanced Mode l Hardware Mode 1

Please select either a gate driver topology with a preset or a user saved preset.

« Topology and preset: All gate drivers for the selected topology receive the same preset values.

+ User saved preset: Configuration stored within the individual preset determines the topology and number of gate drivers.
To adjust parameters after loading a preset, please continue with either Giiided Mode or h

~Help
Use Hardware Mode to with the confi on the board. l

.

Figure 16 Landing page after starting the GUI 1ED38x0_DCT.exe

Figure 1&hows the landing page that is available onttee communication between thecomputer, the
EiceDRIVBREval1ED38x0DCand the EVAEFFXMR20KM1HDOERworking
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EiceDRIVER™ 1ED38x0 DCT - a X
——
File Startmenu Guided mode ~Advanced mode [FiSfOWeremodel = Back to previous page About ] |
.~ .
( Infmeon, EiceDRIVER™ 1ED38x0 driver config tool Active gate driver | Low Side

Connect | Status

Driver operating state Driver state

ROYC @ narn o
RDYSTAT 900

scclvvi QP99 D
GFLTEVT X

FLTEVT 9000000
PINSTAT Q900000
coMERRST Q0090
ciesiar Q99

vsick Q099999
UVIECNT o] oxo0]
UV2FCNT o[ ox00
D2ECNT of 0x00 |
ADCMVDIF | 1601V][  0x69
ADCMGND2 | 8osv][  0a35)

ADCMVCC2 2409V Ox9E
ADCMTEMP 32°C| Ox5F |

PWM pattern generator 2
ADCMVEXT 000V||  0x00

Off | Static | Double pulse | PWM | Single Puise I 1|

@ use | @ 12¢| @ rove | @ AN |

Figure 17 Landing page if GUI is connected with the DCboard and the EVAEFFXMR20KM1HDR

The landing page as shown Figure 1717 can be separated into two sections. The top bar that is used to set up
the registers of thegate drivervia thel’Cbus.

The display on the right shows status signals and registers contents. If you move the PC mouse over the names
of the corresponding registers, the contents are briefly explained.

The bottom section of the pageffers the user variousontrol functions. Either thestatic switching double
pulseor the PWM signalcan be usegwhereby the frequencies and the duty cycle can be freely selected within
certain limits. For this board only the double pulse tab should be used The following figure shows the

double pulse tab. It allows the user to set the pulse width of the first and the second pulse and also to choose
the high side HS or thelow side(LS) switch.
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© EiceDRIVER™ 1ED38x0 DCT = o x
File Start menu Guided mode Advanced mode [FSIONaIIMOaE]

lnfineon_ EiceDRIVER™ 1ED38x0 driver config tool

= Back to previous page  About

Active gate driver | Low Side ~
Connect | Status
Driver operating state Driver state Stop |
. . RDYC @ mn ]
SOUTCES 3 - 51Tz 3 Wi 1 Infineon
Fault sources and configuration of fault events 0 o 999
Fault events are signaled at FLT_N pin by switching the pin voltage level to GNDL. The gate dri ble and fault events. sccvevT QPP
Table1 d GFLTEVT [ X" ]
Fault source Status register bit{s) Configuration register bit Configuration description FLTEVT 29999000
Over temperature protection FLTEVT OTP_EVT non-configurable, always enabled PINSTAT 200000
comersT QOO0
Over temper FLTEVT.OTW_EVT OTWCFG.OTW_ACFG g disables OTW event CHIPSTAT 2000
Desaturation detection of IGET FLTEVT .D1_EVT, .D2_EVT DALVLO_DIS 16 disables DESAT completely, no event monitoring sk 900009
UVIFCNT 0 0
Secondary desaturation detaction of IGBT FLTEVT.D2_EVT D2LVL.D2_ACFG 0p disables DESAT2 event 00
JRECNT o[ oo
Switch-off timeout FLTEVT.SOTO_EVT CLTOUT.SOTOUT_F g disables timeout event D2ECNT 0 00
CLAMP pin voltage limit FLTEVT.VEXTFLT ADCCFGNEXTL_EN op disables limit event ADCMVDIF 1921V 0x7E
ADCMGND2 | 518V | (x22

ADCMVCC2 | 2440V OxAD
ADCMTEMP 45°C 063

PWM pattern generator ADCMVEXT 0.00V 0x00

Off | Static | Double pulse  PWM

Channel select

s (D Hs Inverted channel @ Trigger
Ontie ke A S N

Pause time between A and B 100.0 ps

On time pulse & 10.0 ps

D usa| L 12c| @ rove | @ FuTn|

Figure 18 DPT settings

4.5 ) HNLI > O%G€P HPUNBSR 3 RI $#4

The user guide focuses mainly on the power board and the DPT function of the control board'@itlthapter
will provide a short overview of th&iceDRIVBRILED38x0 DCTor adetailed explanation of the software
please readhe EiceDRIVBRILED38x0 DCIser guide.

TheEiceDRIVBRILED38x0 DGIFiver ICis highly configurable vidC. In order to familiarize yourself with it, and
to easily evaluate its performance, thieiceDRIVBRLED38x0 DCicrocontroller board can be used with the
EVALFFXMR20KM1HDR is recommended that firstime users select the guided mode, as this also provides a
detailed explanationfor each configurable parameteas shownin Figurel9.
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@ EiceDRIVER™ 1ED38x0 DCT - ] X
File Start menu | Guided mode Advanced mode Hardware mode < Back to previous page About
O
(Infineon  EiceDRIVER™ 1ED38x0 driver config tool Active gate driver  Low Side
Guided Steps | DESAT 1 voltage threshold level v Progress 20/49 -
DESAT: DESAT 1 voltage threshold level ) Next
378V
Adv M Hdw M @ v

D_DIS 5 w DESAT disable A
1pDisabled, no DESAT reaction
OpEnabled, normal DESAT behavior, default
Reset: Og

D1_V_LVL 4:0 w DESAT1 voltage threshold level
31p9.18V
30p8.89V
...steps of 0.28V
17p5.27V
16p4.99V
15p4.79V
...stepsof 0.2V (¥
tamnt

Help

The Guided Meode presents each gate driver parameter individually and allows its adjustment. This mode also displays a web based help

file for each parameter.

Select the desired active gate driver while the guided mode shows the first parameter page.

The guided mode offers an option to copy the whole parameter set to other available gate drivers at the last parameter page.

@ use| 0 ec| ROYC|  ATN]|
Figure 19 Example: DESAT voltage threshold level of the guided mode

Figure19 showsthe guided mode with more details on hote configure the threshold level of the DESAT 1
function for example Besidesthat, the advancednode can be used as shown Figure 20

Please read the reference manual thfe EiceDRIVERLED38x0Mc12kb get detailed information on the
various functions of the X3 digital gate driver

@ EiceDRIVER™ 1ED38x0 DCT - O X
File Startmenu Guided mode _ Hardware mode « Back to previous page  About
s
( Infineon  EiceDRIVER™ 1ED38x0 driver config tool Active gate driver  Low Side -
Input pin | Supply | ADC | DESAT | Qutput | Fault off | CLAMP | Recover | Register view
DESAT configuration DIVL 031
DTFILT  Ox1A
DESAT disable (D1 and D2) disable (D enable DLVl 0xia
DESAT 1 voltage threshold level and filter time 527V v || 975ns v D2FILT 0x3F
D2CNTLIM - 0x01
DESAT 1 filter counter type Up-Reset m Up-Down D2CNTDEC  0x00
DESAT 2 voltage threshold level and filter time 499V v | 5975ns v DLEST  0x05
DTECOR  Ox00
DESAT 2 filter counter type Up-Reset m Up-Down
DESAT 2 fault off enable off P on
DESAT 2 action during a two-level turn-off off m on
DESAT 2 event counter limit o trigger FLTEVT.D2 EVT 1 G
DESAT 2 PWM cycles for event count down disabled _
DESAT 1 and 2 leading edge blanking time 400 ns D
DESAT temperature compensation gain factor 0mvysC n
DESAT temperature compensation offset value 0°C n Help
Click on a parameter name to switch into guided mode for
a detailed description
@ use| rc|  ROYC|  AIN|
Figure 20 Example: DESAT configuration table of the advanced mode
User guide 200f45 Revision 1.0
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4.6 $1 O<F? JOFM? N?MN L?MOFNM

In this section several waveforms aoaptured under different conditionsighlighting the excellent switching
performance with low oscillations of the FF6MR20W2M1H module.

The following measurements are done on the leside switch.

External load
Optional
Configuration Board Gate Driver Board Power DPT-Board
EVAL-1ED38X0DCT EVAL-FFXMR20OWXM1H EVAL-FFXMR20W2ZM1H

Pt

.
161,51 ..J

Vs

Contiquration
via softmare

\_| External net
-Supply —
1" glg

il

Vés &
External Osclloscope—

Soubber
Discharge resistors
DC Link

1171

LEGEND

Board
[ 0n-Board Component
External Component

[7] Device under Test
Optional

Connector 2 Hoopi oA
Optional Board

» Measurement Signals

Figure 21 DPT setup block diagram

Test setup:

Forinformation on how to do a double pulse test, please refer to the following document [1].
1. High voltage source up to 1500 V

2. Variable inductance between 800 pH and 20 pH

3. Heating plate up to 175 °C

4. PC and a USB cable

For information on how to perform double pulse testing, please refer to [3].

Note: TheDEFCHE CM ?KOCJJ?> QCNB ; >CM=B; LA? L?MCMNI L
ensure that the voltage of the Dlihk is at a safe level before touching the board after use. The user can also
change the values of the discharge resirs to have a smaller discharge time.

Note: Oscillations on the gatesource voltage waveforms can be reduced by making the measurement loop
smaller as some of these oscillations are mainly measurement errors.

46.1 9% 13 &8-2FT RF -1 (
5. Oscilloscope probes:
1 Channel 1 (): PMK PHV 642

Remark: The DUT had no direct connection to the mains: No measurement category accordingto IEC
61010-031. In other casesthe maximum rated voltage needs to be reduced, please refer to the probe
supplier instructions

User guide 210f45 Revision 1.0
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1 Channel 2 ¢): Rogowski CWTUM/3{Bdditional silicon tube isolation is needed)

1 Channel 3 (}): Tek P6139B

46.11 40HH Q; P?@l LGM

infineon

T Yir I P

Y

A—t—t—t—-

et}

T

[ 3

l Y (P Vo W [ SO O o (SO P WO VO (WO VR P P | (O P S
@ 100.0V/div 1MQ By:500M  Dg A\ 33V 200.0ns/div  1.0GS/s 1.0ns/
@ 20.0A/div 1mMQ By:500M Dg IT'ileyr 3.0ps Run HiRes
@ 5.0Vidiv 1MQ By:500M  Dg Bl /71 3acqs RL:2.0k

Auto  June 06, 2024 10:30:49

@D Vo 8252V @i Max 639.1mV
@ Vax 87.6A i Min -481.3mV
-Max 17.4v

@ Min -2.88V

Figure 22 U =800V,ls =50 A, T =25°C V= 18V and-3V

T I R | S | |

[, o

<
. b i e P R ]
@ f
VTR SRR, )
“.-‘1\‘ “““ ! PR O O T Y 1 T T ST (e
@ 200.0V/div 1MQ By:500M Dg A\ 3.3V 200.0ns/div  1.0GS/s 1.0ns/
@ 50.0A/div 1MQ By:500M Dg Trig Dly: 3.0ps Run Hi Res
@ 5.0Vidiv 1MQ By:500M Dg ol Pagld 3acqs RL:2.0k
Auto  June 06, 2024 10:32:45
@ Vo 8ITeV @) Max 559.4mV
@ Vox 214.2A ) Min 400.0mV
&2y Max 17.44v
@ Min 2.3V

Figure 23 Uy =800V,l4 =160A,T = 25°C, = 18V and-3V
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— T i 7 T = = ===
Y
/
@ /
ety
‘.1..;....1..‘.1..1.\.‘.. VT OV NV Y 0 VR [N
@ 200.0Vidiv 1MQ By:500M Dg @@\ 3.3V 200.0ns/div  1.0GS/s 1.0ns/
@ 20.0A/div 1MQ By:500M Dg Trig Dly: 3.0ps Run HiRes
@ 50vidiv 1MQ By:500M Dg Bl / 5V 3acqs RL:2.0k
Auto June 11,2024 13:07:37
- Max* 836.0Vv w Max 639.1mV
@M 1028A @ Min  -400.0mV
@ Max 1756V
-Min -2.88V
- — — — o —
Figure 24 U =800V,l¢=50 A, T =175°C, V4= 18V and-3V
T ~NT T = T = T T T
I o
p’wm"”
/M/
o P
//\»'W ‘
e
<
/ <
: 7 ¥ ¥ ——F ¥ ——F —— —F
‘\\xsill\\lle.\ll\\'.‘.‘l T e P e P o el | pol ot
@ 200.0V/div 1MQ By:500M  Dg A\ 3.3V 200.0ns/div  1.0GS/s 1.0ns/
@ 50-0A/div 1m0 By:500M Dg Trig Dly: 3.0ps Run Hi Res
@ 5.0vidiv 1MQ By:500M  Dg B / 50V 2acqs RL:2.0k
Auto  June 11,2024 13:10:04
@ Vo 8376V Q) Max 639.1mV
@ Max 187.8A Q&) Min -320.3mV
@ Max 17.56V
@ Min 2.8V

Figure 25 Uy =800V,l4 =100 A,T =175°C, Vgs= 18V and-3V
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L LI | e =

e et

P O e [, O e et i e

T

T

ettt

I e e | v

B e
&

—t—+ A p——t—+ +—+ +—+ +—t +———+—
o W
J."....1;..-1....1‘..‘.\..-‘!...1..‘.1.;.‘1..-‘1;...'

@ 200.0V/div 1MQ §y:500M Dg A\ 33v 200.0ns/div 1.0GS/s 1.0ns/

@ 20.0A/div 1MQ By:500M Dg Trig Dly: 3.0ps Run Hi Res

5.0V/div 1MQ By:500M Bl / 71V 1acqs RL:2.0k
-
Auto  June 06, 2024 10:05:08

@ Vo< 1.508kV @i Max 559.4mV

@ Vox 90.64A (&d) Min -400.0mV

@ Max 17.36V

@ Min 2.92v

Figure 26 Uy =1450V,l4=50 A, T =25°C V,;s= 18V and-3V

. ol L g —l il R P O 0
@ 200.0Vidiv 1MQ By:500M Dg A\ 3.3V 200.0ns/dlv  1.0GSIs 1.0ns/
@ 20.0A/div M0 §y:500M Dg Trig Diy: 3.0us Run HiRes
@ 5.0Vidiv 1MQ 8,500 Dg L Pagl 2acqs RL:2.0k

Auto  June 06, 2024 10:08:20
@M 150skV @) Max  559.4mV
- Max 144.9A w Min -400.0mV
@Max 1748V
@ Min 2.841v

Figure 27 Uy =1450V, 14 =100A, T =25°C Vg = 18V and-3V
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NN B B B B . 2 ) L R B L L L L L S L A L L

s 4

L e

E

L

TS T S Y T R T M

Lo L L L

1m0 §y:500M  Dg

@ 200.0Vidiv
@ 20.0A/div 1mQ By:s00m  Dg
@ 5.0vidiv 1MQ By:500M Dg
@ Ve 1.51kV &a) Max
@ Vox 106.6A i) Min
@ Max 17.6V

479.7mV
-320.3mV

A\ 3.3V 200.0ns/div  1.0GS/s 1.0ns/
Trig Dly: 3.0us Run Hi Res
B /5o 2 acqs RL:2.0k
Auto  June 11,2024 13:20:35

@ Min 2.841V

Figure 28 Uy =1450V,l4=50 A, T =175°C, Vgs= 18V and-3V

T | e LN s s s s e B B e

i il b
b

i

@ 500.0V/div iMQ By:500M  Dg

A\ 3.3V 200.0ns/div  1.0GS/s 1.0ns/
@ 50-0A/div 1MQ By:500M Dg Trig Dly: 3.0ps Run HiRes
@ 5.0vidiv 1MQ By:500M Dg B/ 5oV 2acqs RL:2.0k
Auto  June 11,2024 13:22:10

- Max' 1.53kV (&a) Max 559.4mV

Rz Max 187.0A (€] Min -400.0mV
@& Max 17.56V
() Min -2.96V

Figure 29 Uq=1450V,l4=100 A, T =175°C, V= 18V and-3V
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T
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() L L
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P )

i 200.0V/div

1MQ By:500M  Dg 500.0ns/div  1.0GS/s 1.0ns/
@ 10.0A/div 1MQ By:500M  Dg Run Hi Res
@ 5.0vidiv imQ §y:500M Dg 16 acqs RL:5.0k
Auto  June 05, 2024 15:16:53
@ Vo 930.4V &) Max 639.1mV
@ Vax 49.4A (&4 Min -481.3mV
@ Max 17.72v
@ Vin -4.641V
H -_— [ o o [
Figure 30 Uy =800V,ls =50 A, T =25°C V= 18V and-3V
S———— 1 AN S S——— L B e s Sf———
-
ottt —t—t— T — ettt
lx“‘: Ll L L TN T I T N Y S Y ST T T S Y O T S I S
@ 200.0V/div 1MQ §y:500Mm  Dg A\ 33v 200.0ns/div. 1.0GS/s. 1.0ns/
@ 50.0A/div 1MQ By:500M  Dg Run Hi Res
@2 5.0Vidiv 1MQ By:500M Dg 22 acqs RL:2.0k
Auto  June 05, 2024 15:49:03
@ vax 1.164kV &) Max 559.4mV
@ Max 162.6A &t Min -400.0mV
@ Max 17.72v
@ Min -10.44v

Figure 31 Uy =800V,lq =160A,T =25°C Vg = 18V and-3V
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i
L 34 Ww "
F 7
T . l " L P P S TV P S S Y 0 T O | P
@ 100.0V/div 1m0 8y:500M  Dg A\ 33v 500.0ns/div. 1.0GS/s 1.0ns/
@ 10.0A/div 1mMQ By:500M  Dg Run HiRes
@ 5.0Vidiv 1MQ By:500M  Dg 1acqs RL:5.0k
Auto  June 11,2024 10:09:01
@ Vo' 9356V &) Max 718.8mV
@ Vax 49.16A &4 Min -481.3mV
@ Max 17.8v
@ Vin -4.041V

Figure 32 Ug=800V,lq =50 A, T =175°C V,;s= 18V and-3V

E

TN R Y N B!

TS T Y Y Yy

T T T ) Y !

TR N -1

T R — -

@ 200.0V/div 1MQ By:500M Dg

@ 50.0A/div imQ By:500M Dg

@ 5.0vidiv imMQ By:500M Dg

- Vo' 1.154kV &) Max 639.1mV
@ Vax 162.2A &) Min -481.3mV
L3 Max 17.8v

@ Min 6.8V

A" -'\3.3V 500.0ns/div 1.0GS/s 1.0ns/

Run HiRes

3 acqs

Auto  June 11, 2024

RL:5.0k
10:14:19

Figure 33 U =800V,lg =100 A, T =175°C, Vgs= 18V and-3V
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- 200.0V/div 1MQ §,:500M Ds A --\_3.3V 200.0ns/div 1.0GS/s 1.0ns/
@ 10.0A/div 1MQ §y:500M  Dg Run Hi Res
@ 50Vidiv 1MQ By:500M  Dg 2acgs RL:2.0k
Auto  June 06, 2024 09:46:39
@ Vax 1.593kV (&d) Max 479.7mV
- Max 50.76A w Min -400.0mV
@ Max 17.6v
-Min -4.08V

Figure 34 Uy =1450V,l4=50 A, T =25°C V,;s= 18V and-3V

R

- 200.0V/div
@ 20-0A/div
@ 5.0Vidiv

1MQ 8y:500M Dg
1mMQ §y:500m Dg
1MQ §y:500M Dg

1.73kV

QEa) Max

639.1mV.

500.0ns/div 1.0GS/s

Run

3acgs
Auto  June 06, 2024

HiRes
RL:5.0k

1.0ns/

09:50:59

- Max 100.7A i Min -400.0mV
@ Max 17.72v
@ Min 8.841V

Figure 35 Uy =1450V, 14 =100A, T =25°C Vg = 18V and-3V
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L ad .

. i3
- 200.0V/div 1MQ y:500M DOg A\ 33V ] 500.0ns/div  1.0GSs 1.0ns/
@ 10.0A/div 1MQ By:500M Dg Run HiRes
@ s5ovidiv M0 §y:500M Dg 1acqs RL:5.0k

Auto June 11,2024 10:30:07

@ Ve 159V Gt Max 639.41mV
- Mox 48.36A &) Min -560.9mV
@ Mox 17.8V

@ Min 3841V

ettt}

L 2

o [ o e ) g gy g sl ,
@ 200.0V/div 1MQ §y:500M  Dg A\ 33V 500.0ns/div  1.0GS/s 1.0ns/
@ 20-0A/div 1MQ By:500M  Dg Run Hi Res
@ 5.0vidiv iMQ By:500M Dg 2 acqs RL:5.0k

Auto June 11,2024 10:32:27
@ Vax 1.724kV i) Max 639.1mV
@ Vax 106.2A i Min -481.3mV
@ Max 17.8v
@ Min 7.4V

Figure 37 Uy =1450V,l4=100 A, T =175°C, V= 18V and-3V

Note: Switching noise can be observed on tRegowskicurrent measurement signal for low currents, but the
effect is negligible for higher currents
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@ 100.0V/div imQ §y:500M Dg A @\ 33v 5.0us/div. 500MS/s 2.0ns/pt

@ 500.0mA/div 1MQ By:500M  Dg Run Hi Res

@ 5.0vidiv 1MQ By:500M Dg 19 acgs RL:25.0k
Auto  June 05, 2024 13:48:36

@ Vax' 9188V &) Max 559.4mV

@ Vax 888.0mA i) Min -281.3mV

-Mal -2.4V

@ Vin 2,96V

Figure 38 Switching noise at low currents

462 B !R&8-2FT BF-T(
The probes used are:
1 Channel 1 (): PMK PHV 642

Remark: The DUT had no direct connection to the mains: No measurement category according to IEC
61010-031. In other casesthe maximum rated voltage needsto be reduced, please refer to the probe
supplier instructions

1 Channel 2 ¢): BNC cable connected to the coaxial shunt

1 Channel 3 (3): Not connected The user must use a differential probe to measure Vgs for this
board)
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@ 200.0V/div 1MQ By:500M @ Vo 816.0V A "\ 60.4A 100.0ns/div  5.0GS/s 200.0p
@ 20.0A/div 1MQ §y:s00M  Ds || @y Max 100.0A Run Sample 1
2 acgs RL:5.0k
Man  June 13,2024 17:33:53
Figure 39 Uy =800V,l¢=50 A, T =25°C V,;s= 18V and-3V
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- 200.0V/div 1MQ WV:SOBM - Max* 824.0v A‘ -'\_144.0[\ 100.0ns/div 5.0GS/s 200.0p
@ 50-0A/div 1MQ 8By:500M  Ds || @y Max 170.0A Run Sample 1
1acgs RL:5.0k
Man  June 13, 2024 17:34:51
Figure 40 U4 =800V,lq=100A,T =25°C V4= 18V and-3V
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Figure 41 Uy =1450V,l4=50 A, T =25°C V,;s= 18V and-3V
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@ 200.0V/div 1MQ 8y:500M - Vo 1.52kV A\ 99.0A 100.0ns/div  5.0GS/s 200.0p
@ 50-0A/div 1MQ §y:500M  Ds || gy Max 156.0A Run Sample
1acgs RL:5.0k
Man  June 13,2024 17:38:02

Figure 42 Uy =1450V,14=100A, T =25°C V= 18V and-3V
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Figure 43 Uy =800V,ls =50 AT =25°C Vs = 18V and-3V
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1MQ By:500M @ Vax 1.024kV
1MQ By:500M D || @y Max 112,04

R L
@ 200.0Vidiv
@ 20.0A/div

Run Sample
1acqs RL:10.0k
Man  June 13,2024 17:29:02

L L L .
A @\ 92V 200.0ns/div  5.0GSis 200.0p

Figure 44 Uy =800V,l4 =100A, T =25°C Vg = 18V and-3V
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Figure 45 Uy =1450V,l4=50 A, T =25°C V,;s= 18V and-3V
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Figure 46  Ug=1450V, 14 =100A, T =25°C V= 18V and-3V
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The layout has been designed to reduce the parasitic inductance in the commutation and gate drive |dbps.
original Altium files can be found on the board website.

51 "' N? >LCP?L <I|:;L>

Table 7 Mechanical data
Dimensions 93mmx 79mm
No. of layers 4
Copper thickness 35 um

Figure 47 Top layer
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Figure 48 Layer 2

Figure 49 Layer 3
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Figure 50 Bottom layer
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Table 8 Mechanical data

Dimensions 223mmx 201mm
No. of layers 4
Copper thickness 70 pm
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Figure 51 Top layer

Figure 52 Layer 2

User guide 380f45 Revision 1.0
2025-03-04



o~ _.
EVALFFXMR20\@M1HX Inf|ne0n
2 kVCoolSiGHEasyPACKWRBDPT board

Layout

Figure 53 Layer 3

Figure 54 Bottom layer
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Table 9 Mechanical data
Dimensions 240mmx 201mm
No. of layers 4
Copper thickness 70 pm

Figure 55 Top layer

Figure 56 Layer 2
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Figure 57 Layer 3

Figure 58 Bottom layer
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