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Scope and purpose

This document describes highly efficient reliable inverter conceptHERICjeference desigiREF6KWHERIC
and its main features, key data, pin assignments, mechanical dimensions, and electrical interfabespdwer
conversion reference design is modulandthe hardware can be reused for various power converter
applications and use cases, with a special focus on solar photovoltaic solutions.

Intended audience

Thisdocumentis meantto demonstrate the advantages of Infineon products engineers and technical
specialists working on solar photovoltaic solutions and similar domains.

Referencedesign

This reference design is not a qualified and certified commercial proddtte hardwaredoesnot necessarily
meet any safety, EMI, or quality standard (for example, UL, CE) requirements.

Figure 1 Power conversion board REF6KWHERIC
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Important notice
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demonstration and/or evaluation purposes, which include, without limitation, demonstration, reference and
evaluation boards, kits and design (colle€tP ? FS L ? @? LL ? > NI M az2?2@?L?H=2 "

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 describ&dthis 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 stdjecictional

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 discontination (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 Referer 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 sbkakure 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 infaomarovided 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 | @ NB? =OMNI G?LAM N?=BHC=
Boards and Reference Boards for the intended application, and to evaluate the completesed£orrectness
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 imfged 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 documdrtie 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 tinfation provided herein at
any time without further notice.
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Safety precautions
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Note: Pleasenotethe followingwarningsregardingthe hazards associated with development systems

Table 1 Safety precautions

Warning: The Ddink potential of this board is up to 1000 VDC. When measuring
voltage waveforms by oscilloscope, high voltage differential probes must be used
Failure to do so may result in personal injury or death.

Warning: The evaluation or reference boardntains DC bus capacitors which take
time to discharge after removal of the main supply. Before working on the drive
system, wait five minutes for capacitors to discharge to safe voltage levels. Failur
do so may result in personal injury or death.Keaed display LEDs are not an
indication that capacitors have discharged to safe voltage levels.

Warning: The evaluation or reference board is connected to the grid input during
testing. Hence, higholtage differential probes must be used when measuring volte
waveformsby oscilloscope. Failure to do may result in personal injury or death.
Darkened display LEDs aret an indication that capacitors have discharged to safe
voltage levels.

Warning: Remove or disconnect power from the drive before you disconnect or
reconnect wires, or perform maintenance work. Wait five minutes after removing
power to discharge the bus capacitors. Do not attempt to serviceribe until the bus
capacitors have discharged to zero. Failure to dmag result in personal injury or
death.

Caution: The heat sink and device surfaces of the evaluation or reference board n
become hot during testing. Hence, necessary precautions are required while hanc
the board. Failure to comply may cause injury.

Caution: Only personnel familiar with the drive, power electronics and associated
machinery should plan, install, commission and subsequently service the system.
Failure to comply 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 assemlBlgmponent 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: A drive that is incorrectly applied or installed can lead to compod@&miage
or reduction in product lifetime. Wiring or application errsush as undersizing the
motor, supplying an incorrect or inadequad& supply, or excessive ambient
temperatures may result in systemmalfunction.

Caution: The evaluation or reference board is shipped with packing materials that
need tobe removed prior to installation. Failure to remove all packing matetiis
are unnecessary for system installation may result in overheating or abnormal
operating conditions.
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Introduction
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TheREF6KWHERI&ference design is available as a kit and includes different boards that can help you build
and operate an inverter power stage:

1 REF6KWHERIQnverterpower gage main board

1 PBAPS24\5V ISOlsolated auxiliary power supply

The REFEKWHERIC main board consists of a sifqgase power stage based on HERIC topology and carries
power semiconductors, gate drivers, auxiliary power supply, filter elements like DC link capacitors, output

inductors, and output capacitors. This topolyy is efficient as the additional MOSFETS is used to manage the
freewheeling current when the time that the-Hridge MOSFETS are off.

Additionally, you must procure an XMC72088sed control board REFCLBXMC7PEGeparately. It comes with
all the signal conditioning circuits, power conversion software, and a GUI that allows you to operate and
control the inverter in an offgrid operating mode.

Figure 2shows the completely assembled 6 kW HERIC reference design.

Figure 2 Power conversion reference design REF6KWHERIC
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Table 2 Specifications
Parameter Typical Maximum Unit
Input voltage 380 510 Vic
Output voltage 230 X Vims
Output current 27 X A
Output power X 6 kw
Switching frequency 50 X kHz
Output frequency 50/60 X Hz
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Figure 3 Assemblydiagram

Figure 3shows how the different boards are connected to construct the HERIC inverter. This HERIC reference
design consists of the following boards

1 Main HERIC power board
1 24 VDGX5 VDC isolated aux power supply board
1 MCU control board

The DC input power supply and the AC output load are connected to the main board. You must provide an
external 24vDC supply to power all the auxiliary circuits on the main board as well as to power the MCU control
board. This auxiliary power board pluggadto the main board, provides the 5 V isolated supply to the power

the auxiliary loads on the main board. The control MCU board is connected to the main board via two cables.
The MCU board can be connected to a PC to flash the firmware or control thetémt@rough the GUI.

The following figuresKigures 4 and fshow the standalone REFBKWHERIC and PEPS24\(5V ISO boards.
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Figure 5 PB-APS24\-5V ISO
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CoolSlC""PowerDewce750\l61 MOSFET ;

6 x IMDQ75R016M1H

B

R R L L PP

m IRF7351 IRS27952 TLE42744GS V33

Aux supply

Figure 6 Preferred Infineon components

Figure 6shows the main semiconductors offered in the 6 kW HERIC inverter reference design.

1 Power semiconductors:
1 CoolSiGPowerDevice 750 V G1 MOSFET wathside cooling package (QDPAKMDQ75R016M1H
1 Gatedriver:
1 Singlechannel isolated gate driver IC EiceDRIVEREDB9275F
1 Auxiliary power supply:
1 2EP130RFultbridge transformer driver
1 IRS27952Half Bridge controller IC
1 IRF735160Vdual N-channel HEXFET power MOSFET
1 TLE42744GS V3donolithic integrated low dropout voltage regulator for load currents up to 400 mA

User guide 9 V 1.
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This section lists the features available for the 6 kW HERIC inverter reference design.
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Figure 7 Block diagram of REF6KWHERIC reference design
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The inverter stage is designed with the CoolBiBower Device G1 MOSFET produM®Q75R016M1H

22

s

TAB

Figure 8

IMDQ75R016M1H

IMDQ75R016M1btlongs to the CoolSiEPower Device 750 V G1 family. The 750 V Cdal8@SFET offers
excellent performance in this design due to its low switching losses, stable conduction loss overtemperature,
and ease of thermal management. It is an ideal part for hybrid inverter applications which are typically passive

cooled and sealedrom the environment.
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2.1.2 "' N? >LCP?L
Six singlechannel isolated gate driver€LEDB9275Fare used to drive the six MOSFETS.

Figure 9 1EDB9275F

1EDB9275Belongs to the EiceDRIVEBREDBx275F family of singtdhannel isolated gate driver ICs. It is
specifically targeted to drive the SiC power switches due to its high source and sink current and optimized
UVLO thresholds. It is available in arph DSO package with 4 mm inptib-output creepage distance. It
provides isolation by means of eohip coreless transformer (CT) technology meeting UL 1577 requirements of
3000 VRMS clearance. A low propagation delay ofsi&nables the use of this single channel driver to drive
inverter topologies where diagonal switches have to be turned on simultaneously. It can be used to drive fast
SiC power devices with kelvin source with its separate low impedance source and sink outputs. Its high
common-mode transient immunity (CMTI) allows robust dmg of wide bandgap SiC power switches with high

dv/dt values.

The externally supplied 24 V power is stepped down and used as an input to the 2EP130Rdigd
transformer driver. A transformer is then used to provide functional isolation and the +18 V/voltage rails for
the six gate drivers driving th8iC MOSFETs. The PWM signals coming from the MCU control board are routed to

the gate driver.
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Figure 10 Gate driver (GD) circuitry
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Figure 11 Isolated Power Supplies (ISO PS) for HERIC Gate Drivers
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The input stage consists of a @pacitor link. The capacitor link has six electrolytic capacitors rated at
470uF/550 V and connected to the Bus voltage.

HERIC CAP BANK.SchDoc @
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Figure 12 Capacitor bank

The power stage has a total of six SiC MOSFETSs rated at 750 V. Four of the MOSFEETSs +halgeanvtitch

at high frequency and the two external ones (freewheeling switches) switch at the same high switching
frequency or switch at grid frequency. The two external (freewheeling) switches can pass freewheel current
through the shortest route during the period whethe output voltage of the Fbridge inverter is zero. Using SiC
MOSFETSs enable switching at a higher frequency resulting in a significant reduction in magnetic size, capacitor
filter, and heatsink size
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Figure 15

Functional block diagram of the measurement signals on the power board

2141 61 FN; A? M?HM?

The Ddink voltage (V_bus) and the AC output voltage (V_conv) are measured on the power board.

Attention: The controller board has to be connected with the main power board before powering the

power board. Failure to do so can lead to a hazardous situation
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Figure 16
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2.1.4.2 #OLL?HN M?HM?

The inductor current (I_inv) and AC output current (I_conv) are sensed using MCRDI®turrent sensors.
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Figure 17 Current sense circuit
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2.1.4.3

472GJ?L; NOL?

M? HM?

Three temperature measurements are provided on the power board using NTCs. The NTCs can be connected to

the heat sink to measure the temperature and feed it back to the connector which can be connected to a

control board.
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Figure 18

Temperature sense circuit

An LCL filter is located in between the power stage and current sensing circuitry. The inductor theinig

used is rated at 110 pH/45.3A.
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Figure 19 Temperature sense circuit
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2144 ' ; N? >LCP? FI AC=

Fault and latch circuits latch the PWMs to the off state in case of a fault. The PWM_KILL or INV_OCD1_ FLT signe
can hold the logic gates low, latching the gate driver input to a low state. A fault clear signal can then be
provided from the MCU to reset ¢éhlatch.
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You must provide a 24 V supply to the main HERIC board. The 24 V is then fed to a power supply card which
generates an isolated 5 V. This 5 V is split into the 5VA rail which is used for sensing and analog circuits and the
5VD one which is used for digiteircuits like the power for the primary side of the gate driver. The 24 V is fed to
the isolated power stage which generates the isolated 1&W needed to power the secondary side of the gate
driver and drive the SiC MOSFETSs.
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Figure 21 Auxiliary power supply tree
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The specifications of the power supply card are as given in the following table.

Infineon

Table 3 Specifications of the power supply card

Parameter Minimum Typical Maximum Unit
Input voltage 21.6 24 26.4

Input current X X 0.5

Output voltage 4.75 5 5.25

Output current X X 2

Switching frequency X 226 X

Half bridge IC used IRS27952

cs
L
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uE STV
| c2s
10aE:50%

1

Figure 22 Power supply card schematics
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2.1.6

# 1

HH? = NI

L M

infineon

Additional fan control circuits are also provided if you need to use fore@dcooling during evaluation.
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All the measurement signals are fed to the control board using the X22 connector located on the power board.
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Figure 24 Enhanced interface - Measure
Table 4 Enhanced interface - Measure
Basic interface
Pin Signal Description
1 +5VA Analogpower
2 +5VA Analogpower
3 AGND Analogpower ground
4 AGND Analogpower ground
5 NC NC
6 NC NC
7 NC NC
8 NC NC
9 NC NC
10 NC NC
11 V_grid_VS+ Not used
12 V_grid_ VS Not used
13 V_load_VS+ Not used
14 V_load_VS Not used
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Basic interface

Pin Signal Description

15 V_conv_VS+ ACvoltage P

16 V_conv_VS AC Voltage N

17 NC NC

18 NC NC

19 |_inv_CS Inductor current

20 1.65Vref 1.65 V reference voltage
21 |_conv_CS AC output current

22 1.65Vref 1.65 Mreference voltage
23 NC NC

24 NC NC

25 NC NC

26 NC NC

27 NC NC

28 NC NC

29 NC NC

30 NC NC

31 NC NC

32 NC NC

33 NC NC

34 NC NC

35 V_bus_VS+ Bus Voltage P

36 V_bus_ VS Bus Voltage N

37 NC NC

38 NC NC

39 NC NC

40 NC NC

41 NC NC

42 NC NC

43 NTC1 Temperature Sensor 1
44 NTC2 Temperature Sensor 2
45 NTC3 Temperature Sensor 3
46 NC NC

47 +5VA Analog Power

48 +5VA Analog Power

49 AGND Analog Power Ground
50 AGND Analog Power Ground
User guide 23 V 1.
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Connector X2Tontains all the signals related to the PWMs, faults, and relay control.

DGND
+5VD
C86
[|
l
1uF/16V
X D59|_<} |
5.6V Vz
+5VD +5VD
R62
FER o e
DGND : DGND (R .
PWM uC A QI g - {'_f 63 PWM uC C Q5
PWM uC B Q2 f—= ® | 5 m T PWM uC C Q6
0K 0R 11 12
¢ PWM uC B Q3 | .
PWM uC A O 0 :%7 I g }i
¢ PWM uC C Q5 Ty E 3
0R™ Re9
PWM uC C Q6 3} '2? gg
OR 23 24
53 56 { PWM uC FAN CTRL»
[[INV_OCDI1 _FLT 5 5 Grid OCD1_FLT |
RDY Y 7
33 3 OCDI FLTCLR
S = e RLY C Al;
ﬁ jg RLY C A2
KLY C B2 ’E )
i ¥ [RLY C AD
RLY C B3 - v
yTe 0 {RLY C AUX
¢ SCL SDA
X21
Figure 25 Enhanced interface - control
Table 5 Enhanced interface - control
Basic interface
Pin Signal Description
1 +5VD Digital Power
2 +5VD Digital Power
3 DGND Digital Power Ground
4 DGND Digital Power Ground
5 PWM _uC A1/PWM_uC A4 | MOSFET Q1 and Q4 PWM
6 PWM _uC _AQ5 MOSFET Q5 PWM
7 PWM_uC_AQ2/PWM_uC_AQ3 | MOSFET Q2 and Q3 PWM
8 PWM_uC_AQ6 MOSFET Q6 PWM
9 PWM_uC_AQ3 NC
10 NC NC
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Basic interface

Pin Signal Description

11 PWM_uC_A Q4 NC

12 NC NC

13 PWM_uC_A_Q5 NC

14 NC NC

15 PWM_uC_A_Q6 NC

16 NC NC

17 NC NC

18 NC NC

19 NC NC

20 NC NC

21 NC NC

22 NC NC

23 NC NC

24 PWM_uC_FAN_CTRL FAN Control PWM

25 INV_OCD1 FLT Inductor Over Current Fault Signal
26 Grid_ OCD1 FLT AC Output Ove€Current Fault Signal
27 NC NC

28 NC NC

29 RDY Not used

30 NC NC

31 PWM_KILL PWM shut down signal
32 NC NC

33 PWM_uC_INF Not used

34 OCD1_FLTCLR Overcurrent fault clear signal from MCU
35 NC NC

36 RLY C Al Not used

37 RLY _C B1 Not used

38 NC NC

39 NC NC

40 RLY_C_A2 Not used

41 RLY_C B2 Not used

42 NC NC

43 NC NC

44 RLY_C_A3 Not used

45 RLY_C_B3 Not used

46 NC NC

47 NC NC

48 NC NC
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Basic interface

Pin Signal Description

49 12C2_SCL Not used

50 12C2_SDA Not used

2.7 ) MI F; NCI'H =11 L>CH; NCI H

The 6 kW HERIC reference dedigiiows a coldside control structure where all the measurements and the
gate-drive power supply offer functional isolation. IEC 6210%vas used for clearance and creepage
requirements.
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3 "CFFM | @ G; N?LC; FM
Table 6 BOM of the power conversion board andAuxiliary power supply
# Qty | Designator Value Footprint Description Manufacturer Manufacturer
order number
1 1 U4 1ED3240M | SOIC127P1030X265 | Singlechannel 5.7kV | Infineon 1ED3240MC12
C12H 8N-1-V (rms) isolated gate Technologies H
driver IC with 2ESRC
2 6 U7, Us, U9, 1EDB9275F| SOIC127P600X1-BN\- | Singlechannel Infineon 1EDB9275F
uU10, U12, U13 10 isolated gatedriver Technologies
ICs
3 2 U6, U14 SOP65P490X18N-V2 | Full-bridge Infineon 2EP130R
transformer driver for | Technologies
IGBT and SiC MOSFE
gate driversupply
4 2 FAN1, FAN2 112584P CONM-THT-112554P DIP Grove Female Shenzhen NS 112584P
HeaderWhite;4R2.0, | Tech Co. Ltd
Straight
5 4 X25, X32, X73,| GND_FAN, | CONTHT-TP-5001 Test Point THT, Black | Keystone 5001
X75 GND, Electronics Corp.
DGND,
AGND
6 20 +3.3V, CONTHTTP-5002 Test Point THT, White | Keystone 5002
PWM_IN_B Electronics Corp.
_Q3,
Temp2,
+24V_FAN,
+24V,
PWM_IN_A
_Q4,
PWM_IN_A
_Q1,
PWM_IN_B
_Qz,
Grid_OCD1
_FLT, Grid
A_AOUT,
PWM_IN_C
_S1,
PWM_IN_C
_Sz2,
PWM_KILL,
Temp3,
INV_OCD1
_FLT, INV
A_AOUT,
Templ,
+5VD, +5VA
7 2 BUS_D¢g 5011 CONTHTTP-5011 PC Test Point Keystone 5011
BUS_DC+ Multipurpose THT, Electronics Corp.
Black
8 2 C8, C54 100nF CAPC2013X94N CAP / CERA /100nF /| AVX 08053C104K4
25V /10% / X7R (EIA) Z2A
-55;jaC to 125jacC /
0805(2012) / SMD-/
User guide 27 V 1.

202504-21



6 kW HERIC reference design user guide
REF6KW HERIC design for solar photovoltaic solutions

Bills of materials

infineon

# Qty

Designator

Value

Footprint

Description

Manufacturer

Manufacturer
order number

DG1, DC+1,
MP1, MP2,
MP3, MP4,
MP5, MP6,
MP32

7461057

CONTERTHT-7461057

WRBUTR REDCUBE
PRESSIT, 100A

Wiirth Elektronik

7461057

10 1

X23

20020316
G021BO1LF

CONTERTHT
20020316G021BO1LF

Conn Terminal Block
2 POS 5mm Solder ST|
Thru-Hole
16A/Contact Box

Amphenol

20020316
G021BO1LF

11 4

L11, L12, L13,
L14

650R/2.5A

INDC3216X130N

IND/FERR/
650R/2.5A / 2.5A /
25% /-55jaC to
125;aC/70mR/
1206(3216) /
Inductor,Chip;3.20m
mL X 1.60mmW X
1.30mm H / SMD-/

Wiirth Elektronik

742792118

12 4

TR1, TR2, TR3,
TR5

750345408
rol

TRSMDB750345408r00

Transformer, 170|iH,
Turns Ratio 1.4:1

Wiirth Elektronik

750345408r00

13 1

X14

613004218
21

CONFTHT
61300421821

WR PHD Dual Socket
Header, 4Pins,
2.54mm Pitch, 3A,
250VAC

Wiirth Elektronik

61300421821

14 1

X16

613006218
21

CONFTHT
61300621821

WRPHD Dual Socket
Header, 6 Position,
3A, 250VAC

Wiirth Elektronik

61300621821

15 1

X45

625014216
21

CONM-THT
62501421621

WRBHD Male Box
Header, 2.00 mm
Pitch, 14 Pins

Waiirth Elektronik

62501421621

16 2

X21, X22

625050220
21

CONM-THT
62505022021

WRBHD Male Box
Header, 2.00 mm
Pitch, 50 Pins, Dual
Row, 2A, 250VAC

Waiirth Elektronik

62505022021

17 2

L2, L10

100R

INDC4532X345N

IND/FERR /100R /8
/ 25% /-55jaC to
125;aC/6mR/
1812(4532) /
Inductor,Chip;4.50m
mL X 3.20mmW X
2.55mm H / SMD-/

Waiirth Elektronik

74279226101

18 1

C45

220uF

CAPPRD250W50D630I
1250B

CAP /| ELCQ2R0uF /
16V /20% /
Aluminiumelectrolytic
/ -40;jaC to 85jaC /
2.50mm C X 0.50mm
W 6.30mm Dia X
12.50mm H/ THT-

Wiirth Elektronik

8.60E+11

19 2

C35, C46

100uF

CAPPRD250W50D630]I
1250B

CAP / ELCO / 100uF /
35V /20% /
Aluminiumelectrolytic
/ -40jacC to 85jaC /
2.50mm C X 0.50mm
W 6.30mm Dia X

12.50mm H/ THT+/

Wiirth Elektronik

8.60E+11
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# Qty

Designator

Value

Footprint

Description

Manufacturer

Manufacturer
order number

20 1

C33

470uF

CAPPRD500W60D100(
H2150B

CAP /| ELCO/ 470uF /
35V /20% {/-55°C to
105°C /5.00mm C X
0.60mm W 10.00mm
Dia X 21.50mm H /
THT /-

Wiirth Elektronik

8.60E+11

21 6

C83, C89, C95,
C99, C106,
C109

100pF

CAPC1608X87N

CAP / CERA / 100pF /
50V / 5% / COG (EIA)
NPO /-55{3C to 12540
/ 0603(1608) / SMD-/

Wiirth Elektronik

8.85E+11

22 2

C86, C87

1uF/16V

CAPC1608X87N

CAP /| CERALLF/16V
/16V /10% / X7R (EIA
/ -55jaC to 125;jacC/
0603(1608) / SMD-/

Wiirth Elektronik

8.85E+11

23 1

C42

100nF

CAPC1608X95M

CAP / CERA /100nF /
50V / 10% / X7R (EIA)
-55;aC to 125;acC /
0603(1608) / SMD-/

Wiirth Elektronik

8.85E+11

24 1

c44

10uF

CAPC2012X135N

CAP /CERA / 10uF/
10V / 10% / X7R (EIA)
-55;aC to 125;acC /
0805(2012) / SMD-/

Wiirth Elektronik

8.85E+11

25 11

C43, C55, C56,
C67, C70, C73,
C74, C114,
C118, C125,
C126

1uF

CAPC2013X135N

CAP / CERA/ 1uF / 50
110% [ X7R (EIA} /
55;aC to 125;aC/
0805(2012) / SMD-/

Wiirth Elektronik

8.85E+11

26 3

C5, C6, C30

2.2nF

CAPRR1000W60L1200
700H1500B

CAP/CERA/2.2nF/
20% /-/ -55;jacC to
125;aC / 10.00mm C X
0.60mm W 12.00mm L
X7.00mmTX
15.00mmH/ THT

Vishay

AY1222M47Y5
UC63L0

27 4

C38, C48, C57,
C58

4.7nF

CAPRR1000W60L1650
700H1950B

CAP /CERA/4.7nF/
20% /-/ -55;aC to
125;4C / 10.00mm C X
0.60mm W 16.50mm L
X 7.00mmTX
19.50mm H / THT+

Vishay

AY1472M65Y5
UC63L0

28 4

C2, C3, C4, C5{

1uF

CAPRR2250W80L2650
1100H2050B

CAP /FILM / 1uF /
630V / 10% / MKP
(Metallized
Polypropylene) /-
40°C to 110°C/
22.50mm C X 0.80mm
W 26.50mm L X
11.00mm T X
20.50mm H / THT-/

TDK Corporation

B32923C3105
K289

C29, C60

2.2uF

CAPRR2250W80L2650
1450H2950B

CAP /FILM / 2.2uF /
630V / 20% / MKP
(Metallized
Polypropylene) /-/
22.50mm C X 0.80mm
W 26.50mm L X
14.50mm T X
29.50mm H / THT-

TDK Corporation

B32923H3225
MO000
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Bills of materials

infineon

# Qty | Designator Value Footprint Description Manufacturer Manufacturer

order number

30 8 D3, D6, D8, BAS76€04 SOT95P240X118N-1 Silicon Schottky Infineon BAS76€04

D12, D18, D20, diode Technologies
D26, D28

31 2 D1, D2 30V SOT95P237X113AN Dual Common ON BAT54CLT1G
Cathode Schottky Semiconductor
Barrier Diodes

32 2 Q7,Q8 BSS138N | SOT95P240X118N-1- | N-Channel Small Infineon BSS138N

V1 SignalTransistor Technologies

33 2 D59, D60 5.6V Vz SODFL1608X76N Small Signal Zener Vishay BZX584C5V/6
Diodes, 5.6V V-G

34 |8 C10, C11, C12,| 100nF CAPC1608X87N CAP / CERA/100nF /| Kemet C0603X104K4

C14, C15, C18, 16V / 10% / X7R (EIA) RACTU
C27,C51 -55°C tol25°C /
0603(1608) / SMD-/

35 2 C13, C17 1uF CAPC1608X96M CAP / CERA / 1uF / 16 TDK Corporation | CGA3E1X7R1(
/10% / X7R (EIA} / 105K080AC
55°C to 125°C/

0603(1608) / SMD-/

36 1 C1 2.2pF CAPC1608X906M CAP | CERAI2pF / TDK Corporation | CGA3E2C0G1
50V / 250fF / COG (EIA H2R2CO080AA
/ NPO /-55°C to 125°C
/0603(1608) / SMD-/

37 6 R97, R103, 1k RESC1609X50N RES/STD/ 1k / Vishay CRCWO06031K

R110, R117, 100mW /1% / 00FK
R130, R132 100ppm/K /-55j&C to

155jaC / 0603(1608) /

SMD F

38 2 R54, R55 1.02k RESC1609X50N RES/STD/1.02k/ | Vishay CRCWO06031K
100mW /1% / 02FK
100ppm/K /-55°C to
155°C / 0603(1608) /

SMD F
39 |4 R160, R161, 4.99R RESC1609X50N RES/STD/4.99R/ | Vishay CRCWO06034R
R162, R163 100mW /1% / 99FK
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD F~

40 2 R21, R32 7.15k RESC1609X50N RES/STD/7.15k/ | Vishay CRCWO06037K
100mW / 1% / 15FK
100ppm/K /-55°C to
155°C / 0603(1608) /

SMD F
41 6 R46, R48, R50,| 1R RESC2013X668! RES/STD/1R/ Vishay CRCWO08051R
R51, R70, R72 500mW / 1% / OOFKEAHP
100ppm/K /-1
0805(2012) / SMD-/

42 2 R175, R177 1.5k RESC3216X60N RES/STD/1.5k/ Vishay CRCW12061K
250mW /1% / 50FK
100ppm/K /-55°C to
155°C / 1206(3216) /

SMD F
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Bills of materials

infineon

# Qty

Designator

Value

Footprint

Description

Manufacturer

Manufacturer
order number

43 4

R33, R53,
R140, R154

2.2k

RESC3216X60N

RES/STD/2.2k/
250mW / 1% /
100ppm/K /-55j&C to
155;a4C / 1206(3216) /
SMD £

Vishay

CRCW12062K
20FK

44 6

R76, R77, R78,
R79, R80, R81

2MEG

RESC3216X60N

RES/STD/2MEG/
250mW /1% /
100ppm/K /-55;&C to
155jaC / 1206(3216) /
SMD £

Vishay

CRCW12062M
00FK

45 4

R37, R86,
R142, R155

2R/250mW

RESC3216X60N

RES/STD/
2R/250mW / 250mW /
1% / 100ppm/K £
55;aC to 155iacC /
1206(3216) / SMD-/

Vishay

CRCW12062R
00FK

46 1

R13

10k

RESC1609X50N

RES /STD/ 10k /
100mW /1% /
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD F

Vishay

CRCWO060310
KOFKEA

47 1

R36

22.1k

RESC1609X50N

RES/STD/22.1k/
100mW /1% /
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD F

Vishay

CRCWO060322
K1FK

48 4

R20, R22, R25,
R28

33k

RESC1609X50N

RES/STD /33k/
100mW /1% /
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD F

Vishay

CRCWO060333
KOFK

49 2

R29, R138

10k

RESC2113X50N

RES/STD/10k/
125mW /1% /
100ppm/K /-55j&C to
155jaC 0805(2012) /
SMD F~

Vishay

CRCWO080510
KOFK

50 2

R93, R94

23.7k

RESC2113X50N

RES /STD /23.7k /
125mW /1% /
100ppm/K /-55°C to
155°C / 0805(2012) /
SMD F

Vishay

CRCWO080523
K7FK

51 2

R38, R143

47k

RESC2113X50N

RES /STD / 47k /
125mW /1% /
100ppm/K /-55j&C to
155jaC / 0805(2012) /
SMD +

Vishay

CRCWO080547
KOFK

52 2

R129, R173

17.4k

RESC3216X60N

RES/STD/17.4k/
250mW /1% /
100ppm/K /-55°C to
155°C / 1206(3216) /
SMD F~

Vishay

CRCW120617
K4FK

53 12

R104, R105,
R106, R109,
R111R112,
R113, R114,
R118, R119,
R120, R121

20R

RESC6332X70N

RES/STD/20R / 1W
1% / 100ppm/K F
55°C to 155°C /
2512(6432) / SMD-/

Vishay

CRCW251220
ROFK
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Bills of materials

# Qty | Designator Value Footprint Description Manufacturer Manufacturer
order number
54 |3 R59, R61, R85 | 499R RESC1609X50N RES/STD/499R/ | Vishay CRCWO060349
100mW /1% / 9RFK
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD £
55 1 R27 536k RESC1609X50N RES / STD / 536k / Vishay CRCWO060353
100mW /1% / 6KFK
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD £
56 12 R89, R90, 100R/250 | RESC3216X60N RES/STD/ Vishay CRCW120610
R101, R102, mw 100R/250mW / ORFK
R107, R108, 250mwW / 1% /
R115, R116, 100ppm/K /-55j&C to
R124, R125, 155;aC / 1206(3216) /
R127, R128 SMD
57 8 R30, R31, R34,| 150k RESC3216X60N RES / STD / 150k / Vishay CRCW120615
R35, R40, R41, 250mW / 1% / OKFK
R44, R45 100ppm/K /-55j&C to
155;aC / 1206(3216) /
SMD F
58 |4 R23, R24, R82,| 200k RESC3216X60N RES / STD / 200k / Vishay CRCW120620
R83 250mW / 1% / OKFK

100ppm/K /-55j&C to
155;aC / 1206(3216) /

SMD F~
59 |4 R223, R224, 499k RESC3216X60N RES /STD / 499k / Vishay CRCW120649
R225, R226 250mW / 1% / 9KFK
100ppm/K /-55°C to
155°C / 1206(3216) /
SMD F~
60 |2 R174, R176 681k RESC3216X60N RES/STD / 681k / Vishay CRCW120668
250mW / 1% / 1KFK
100ppm/K /-55°C to
155°C / 1206(3216) /
SMD F~
61 10 R122, R123, 953k RESC3216X60N RES/STD / 953k / Vishay CRCW120695
R126, R168, 250mwW / 1%/ 3KFK
R169, R170, 100ppm/K /-55°C to
R171, R172, 155°C / 1206(3216) /
R178, R179 SMD F
62 |6 C21, C22, C23,| 470uF/550 | CARTHT CAP /ELCO/ Jianghai ECS2HBB471
C24,C25,C26 | V ECS2HBB471M350060 470uF/550V / 550V / M350060
20% /

Aluminiumelectrolytic
/ -25jaC to 105;aC/
10.00mm Pitch X
36.00mm Dia X
62.00mm H / THT-/

63 6 R47, R49, R56,| 5.1R RESC2013X76N RES/STDY.1R / Panasonic ERJP06J5R1V
R57, R71, R73 500mW / 5% /
600ppm/K /-55°C to
155°C / 0805(2012) /
SMD £
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# Qty | Designator Value Footprint Description Manufacturer Manufacturer

order number

64 2 R19, R52 10k RESC1608X55N RES/STD/10k/ Panasonic ERJUP3F1002
250mW / 1% / \Y
100ppm/K /-55°C to
155°C / 0603(1608) /

SMD £

65 1 C9 22uF CAPC2013X1450 CAP/CERA/22uF/ | Murata GRM21BR61E
25V / 20% / X5R (EIA) 226ME44L
-55;aC to 85;jaC/

805(2012) / SMD-/
66 5 C69, C71, C75,| 10uF CAPC2013X145M0 CAP / CERA/ 10uF / | Murata GRM21BR61H
C119, C127 50V /10% / X5R (EIA) 106KE43K
-55jacC to 85;jacC/
805(2012) / SMD-/
67 4 C31, C32, C34,| 100nF CAPC2013X135N CAP / CERA/ 100nF /| Murata GRM21BR71H
C39 50V /10% / X7R (EIA) 104KA01
-55°C to 125°C /
0805(2012) / SMD-/

68 1 Cc7 10uF CAPC2013X1450 CAP / CERA/ 10uF / | Murata GRM21BZ71E
25V /10% / X7R (EIA) 106KE15L
-55;aC to 125jacC /

805(2012) / SMD-/

69 2 C68, C116 10uF CAPC3216X180N CAP / CERA/ 10uF / | Murata GRM31CR61H
50V /10% / X5R (EIA) 106KA12
-55;acC to 85jacC /

1206(3216) / SMD-/
70 4 C18, C19C20, | 220nF CAPC5750X200N CAP / CERA/ 220nF /| Murata GRM55DR72J
Cc28 630V / 10% / X7R (EIA 224KWO01L
/-55°C to 125°C /
2220(5750) / SMD-/

71 2 C36, C37 1uF CAPC1608X50N CAP / CERA/ 1uF / 25 Murata GRM185R61E
/10% / X5R (EIA} / 105KA12
55°C to 85°C/

0603(1608) / SMD-/

72 2 C77,C78 100nF CAPC1608X90N CAP / CERA/ 100nF /| Murata GRM188R61C
16V / 10% / X5R (EIA) 104KA01
-55;acC to 85;acC /

0603(1608) / SMD-/

73 1 C41 1nF CAPC1608X90N CAP / CERA/ 1nF / 25 Murata GRM188R71E
/10% / X7R (EIA} / 102KA01
55°C to 125°C /

0603(1608) / SMD-/

74 1 C40 10nF CAPC1608X90N CAP /CERA/10nF/ | Murata GRM188R71E
25V /10% / X7R (EIA) 103KA01
-55°C to 125°C /

0603(1608) / SMD-/

75 3 C62, C64, C66 | 220nF CAPC1608X90N CAP / CERA / 220nF /| Murata GRM188R71E
25V / 5% K7R (EIA)-/ 224JA88
55;aC to 125iacC/

0603(1608) / SMD-/

76 3 C61, C63, C65 | 100nF CAPC1608X90N CAP / CERA / 100nF /| Murata GRM188R71H
50V /5% / X7R (EIA) / 104JA93
55;aC to 125;acC/

0603(1608) / SMD-/
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# Qty | Designator Value Footprint Description Manufacturer Manufacturer
order number
77 4 C72, C76, 10uF CAPC2013X95N CAP/CERA/ 10uF / | Murata GRM219R61E
C120, C128 25V / 20% / X5R (EIA) 106MA12
-55;acC to 85;jaC/
0805(2012) / SMD-/
78 18 C79, C80, C85,| LuF/50V CAPC2013X95N CAP / CERA / 1uF/50\ Murata GRM219R61H
C88, C90, C92, / 50V / 10% / X5R (EIA 105KA73
C93, C94, C97, / -565°C to 85°C /
C98, C100, 0805(2012) / SMD-/
C102, C103,
C104, C105,
C107, C111,
C112
79 6 Q1, Q2, Q3, IMDQ75R0 | SOP114P2095X250 CoolSiC Power Infineon IMDQ75R016
Q4, Q5, Q6 16M1H 22NV Device, 750V, 98A Technologies M1H
80 1 G2 LMR51420 | SOT95P280X116N-1 Simple Switcher Texas LMR51420YFC
YFDDCR Power Converter, Instruments DCR
Synchronous Buck
Converter
81 1 Ul LMV721M5 | SOT95P280X145&N-2 Low Noise, Low Texas LMV721M5/N
/NOPB Voltage, and Low Instruments OPB
Power Operational
Amplifier
82 1 L6 33uH INDSMDLPS6225 IND/STD/33uH/ Coilcraft LPS6225
1.2A / 20% #40°C to 333MRB
85°C / 260mR / SMD /
Inductor, SMD; 2 pins,
6.00 mm L X 6.00 mm
WX 2.50 mm H body /
SMD F
83 8 L7,L8, 19,15, |68uH INDC2016X95N_LQH2| IND / STD / 68uH / Murata LQH2MCNG680
L17, 118, L21, MC_02 100mA / 10% 440;aC K02
L22 to 85jaC / 8.58R /
0805(2012) /
Inductor,Chip;2.00m
m L X 1.60mm W X
0.95mm H / SMD-/
84 1 D5 Green LEDTHTLTL-4232N LED, Highntensity, LiteOn LTL-4232N
General Purpose Optoelectronics
Lead,
85 2 B1, B2 MCR1104 | SOIC127P1031X264 | High Accuracy ACEINNA MCR11060-
503 16N-1 Magnetic Current 3
Sensor IC with 1.5MHz
3dB Bandwidth and
Isolation 50A
86 2 R74, R75 OR RESC1609X555 RES/STD/O0R/ Vishay MCT06030Z00
125mW £~/ -/ -55°C to 00ZP500
155°C / 0603(1608) /
SMD +
87 4 D7, D13, D21, | 2.4V SODFL1608X70N Zener Voltage ON MM5Z2V4T1G
D29 Regulator, 2.4V, 10mA Semiconductor
88 3 R96, R98, R99 | 5k NTCC2013X95N RES /NTC/5k / Vishay NTCSO0805E35
210mW / 3% 4/ -55°C 02HLT
to 150°C / 0805(2012)
/ SMD F
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order number
89 1 MP7 110uH IND-PI1240866V1 IND/STD/110uH/ | POCO Holding P1240866V1
453Af/-/7.16mR/ | Co., Ltd
THT /IND, 79.50 mm |
X 233.122 mm W X
66.82 mm H body /
THT /-
90 11 R3, R4, R5, R6, 10k RESC1608X55N RES/STD/10k/ Yageo RCO603FR
R8, R10, R58, 100mW /1% / 0710KL
R60, R84, R95, 100ppm/K /-55jaC to
R100 155jaC / 0603(1608) /
SMD F~
91 14 R91, R92, 10R RESC1608X55N RES/STD/10R/ Yageo RCO0603FR
R131, R133, 100mW /1% / 0710RL
R134, R136, 200ppm/K /-55jaC to
R137, R139, 155;4C / 0603(1608) /
R141, R146, SMD £, RES/STD /
R166, R167, 10R / 100mW / 1% /
R180, R181 200ppm/K /-55°C to
155°C / 0603(1608) /
SMD F
92 2 R11, R12 100R RESC1608X55N RES/STD/100R/ | Yageo RCO0603FR
100mW /1% / 07100RL
100ppm/K /-55°C to
155°C / 0603(1608) /
SMD F~
93 14 R62, R63, R64,| OR RESC1608X55N RES/STD/OR/ Yageo RC0603JR
R65, R147, 100mW / OR / Oppm/K 070RL
R148, R149, / -55jaC to 155;aC /
R150, R151, 0603(1608) / SMD-/
R153, R158,
R159, R164,
R165
94 6 R1, R2, R7, R9,| 10k/250m | RESC3116X65N RES/STD/ Yageo RC1206FR
R16, R17 w 10k/250mW / 250mW 0710KL
/1% / 100ppm/K £
55;aC to 155;aC/
1206(3216) / SMD-/
95 1 R18 OR RESC3116X658! RES/STD/OR/ Yageo RC1206JR
250mW / 5% 4/ -55°C 070RL
to 155°C / 1206(3216)
/ SMD F
96 13 MP8, MP9, RM3X10M | SCREW_M3X10_RM3) Pan Head Screw, APM Hexseal RM3X10MM
MP10, MP11, | M 2701 OMM 2701 M3X10 mm 2701
MP12, MP13,
MP14, MP24,
MP29, MP30,
MP31, MP46,
MP47
97 2 U2, U3 SN74HCO08 | SOIC127P600X175 Quadruple 2Input Texas SN74HCO08DR
DR 14N1 Positive AND Gate Instruments
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# Qty | Designator Value Footprint Description Manufacturer Manufacturer
order number
98 1 G1 TLE42744G| SOT230P700X18MN-3 | Monolithicintegrated | Infineon TLE42744GS
S V33 low dropout voltage Technologies V33
regulator, device is
designed for the
harsh environment of
automotive
applications, Very
Low Current
Consumption, Output
Current Limitation,
Reverse Polarity
Protection
Contact
99 1 HS N/A N/A Anodized Custom Made Infineon
Copper/MP00001425 Support
GAP PAD, 8inx16in Bergquist 951-GPVOUS-
100 }.125 | TP NIA NIA Sheet Company 060-00
Contact
101 |1 1B N/A N/A LHS/RHS Custom Made gfjlgsgrr:
102 |2 ST N/A N/A Alum/Hex/.24in/2-.5in Lyn-tron ggggggé
MACH SCREW 4753-
103 2 STS N/A N/A TRUSS PHIL Kanebridge MJ2.58MPTA2
M2.5X0.45 -ND
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Testing the design

4 4? MNCHA NB? >7?MCAH

The 6 kW HERIC reference design is tested using the XM®a26a power control board reference design
REFCLBXMC7PHE®Gat can be purchased separately. It is operated in angifid mode and tested using a
resistive and reactive load.

4.1 &F; MBCHA NB? @CLGQ; L?

To flash the firmware, perform the following steps:

1. Connect the 24 V power supply to the control board
2. Add three jumper headers as shownfigure 26
3. Connect the debug port of the control board to the PC using a USB cable

Figure 26 REFCLBXMC7PEC debug configuration

4. Install theModusToolbo¥xlon your PC
5. Open View advanced system setting in the Control panel of your PC

6. In the Advanced tab of system properties, sel&tvironment Variablesand then under system variables,
select Path Eigure 27

Computer Name  Hardware Advanced  System Protection Remote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memory usage, and virtual memony

Settings...
User Profiles
Desktop settings related to your sign-n
i System variables
Settings... | .
Variable Value a
Startup and Recovery NIEXTCCOMPILERSUPP C:\Program Files (x86)\National Instruments\Shared\ExternalCompi...
) o ) NUMBER_OF PROCESSORS 8
System startup, system failure, and debugging information | os Windows_NT
| QSVERSION W*NX
Settings... H i i gl =
| PATHEXT .COM;.EXE; BAT;.CMD;.VBS;.VBE; JS; JSE;. WSF;.WSH;.MSC
| POWERSHELL DISTRIBUTIO... MSkWindows 10 Enterorise hal |
Enviropment Variables. .. I =
New... Edit... Delete
oK Cancel apy | || E Cancel
Figure 27 Adding environment variable
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7. SelectDelete and then selecOK(Figure 28§

Environment Variables X

User variables for khazraei

Variable Value

CyRemoteManifestOverride https://gitlab.intra.infineon.com/rsg/mtb-super-manifest/-/raw/psoc_control_c3_es100/mtb-super-manifest-fu2.xml

IFX_TOOLBOX_UUID Oe317ae1-4d81-3aa5-9dec-b143fa24bb83

Path C\Users' AppData\Local\Microsoft\WindowsApps;;C:\Users\khazraei\Infineon\Developer Center Launcher;C:\Users\khazraei\Infineon\LauncherService
TEMP C\Users' AppData\Local\Temp

™P C\Users\khazraei\AppData\Local\Temp

System variables

Variable Value

0s Windows_NT

OSVERSION WINX

Path C\WINDOWS\system32,C\WINDOWS;C:\WINDOWS\System32\Wbem;C\WINDOWS\System32\WindowsPowerShell\v1.0\;C\WINDOWS\System32\OpenSSH\;C:\Program Fi... I
PATHEXT .COM;.EXE;.BAT;.CMD;.VBS; VBE,.JS;.JSE; WSF,WSH; MSC

POWERSHELL_DISTRIBUTL.. MSI:Windows 10 Enterprise
PROCESSOR_ARCHITECTU.. AMD64
PROCESSOR_IDENTIFIER Intel64 Family 6 Model 186 Stepping 3, Genuinelntel

New... Edit.. Delete

Figure 28 Editing variable

8. In theUser Variablessection, selectEdit

9. Copy and pastehe followinglink for CyRemoteManifestOverride as seerFigure 28nd then seleclOK
https://gitlab.intra.infineon.com/rsg/mtbhsupermanifest/raw/pext/mth-supermanifestfv2.xml

10. Start the command prompt on your PC and typeenocd to verify that the previous steps were completed
correctly

11, Type the following using the address of the location where the firmware is located on your PC:
openocd - s ../scripts - f interface/kitprog3.cfg - f target/catlc.cfg - ¢ "program
C:/*/AN/Desktop/Firmware/app_combined.hex verify exit ¥

Note: You musthange this path*(AN/Desktop/Firmware/app_combined.hex verify etdthe path used in
your installation.
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PowrerShell

catlc . cortex_m little catlc.cpu unknown

catlc.cpu.cm7@ cortex_m little catlc.cpu unknown

catlec.cpu.cm71 cortex_m little catlec.cpu unknown
shutdown._command invoked
PS C:\Users\ . hasgtysnasghe\ ModusToolbox\tools_3.1\openocd\bin> openocd ../scripts interface/kitprog3.cfg target/c
atlc.cfg
UpEn UR-Chip UebUgger u.1Z.u+dev—>5.0.0. 2001 ( —U5-16-U0* Z8)
Licensed under GNU GPL v2
For bug reports, read

http://cpenccd. org/doc/doxygen/bugs. html

Info : auto-selecting first available session transpo. "swd". To override use 'transpert select <transport>'.
adapter speed: 2000 kHz
adapter srst delay: 25
adapter srst pulse_width: 25
** Auto-acquire enabled, use "set ENABLE ACQUIRE 0" to disable
cortex_m reset_config sysresetreq
Info : Using CMSIS-DAPv2 interface with VID:PID=8x04bd:0xf155, serial=13280EB5031F1400
Info : CMSIS-DAP: SWD supported
Info : CMSIS-DAP: Atomic commands supported
Info : CMSIS-DAP: FW Version = 2.0.8
Info : S : Interface Initialised (SWD)
Info : SWCLK = 1 SWDIO/TMS = 1 TDI = 1 TDO = 1 nTRST = @ nRESET =
Info : CMSIS-DAP: Interface ready
Info : HitProg3: FW version: 2.46.1241
Info : HitProg3: Pipelined transfers enabled
Info : HKitProg3: Asynchronous USB transfers enabled
Info : VTarget = 4.936 V
Info : kitprog3: acquiring the device (mode: reset)...
Info : clock speed 2000 kHz

[username]

Figure 29 Flashing the firmware

5 PowerShell

%% Programming Started %
auto erase enabled
Info : Flash write discontinued at ©x100138c8, next secticn at 0x18080008
Info : Padding image section ® at 0x1001308c8 with 312 bytes (bank write end alignment)
Warn : Adding extra erase range, 0x10013200 .. U(lGUl7ff¥
[100%] [####tutis I EREdEEdEER] [ Erasing
[100%] [##s#sssuasransennsugssenasesates] [ Progranning ]
Info : Flash write discontinued at @x10882 next section at Ox18288808
Info Padding image section 1 at 8x1808207c with 388 bytes (bank write end alignment)
Adding extra erase range, 0x10082200 .. @x10087fff
[#asansnnasunnspnnuensiegeesaesst] [ Erasing
L R 8] [ Progranning ]
52 lc\m-r\r L
Warn : Adding extra erase range, 0x18282200 . 0%10’87FF¥
[100%] [###additiinis By R S ER0EE#AEER] [ Erasing 1
[100%] [##a EHEE R E ] [ Programming ]
wrote 95744 bytes from file C:/MTB_Workspace/Gazelle_Base/build/gazelle_get_start.hex in 1.313648s (71.176 KiB/s)
** Programming Finished **
** Verify Started *»
verified 94676 bytes in 0.203947s (453.339 KiB/s)
*% Verified OK **
shutdown command invoked
Info : catlc.dap: powering down debug domain...
Warn -
Feok R R R AR KRR R R R R R K Rk Rk bk ke Rk Sk kR
* KitProg firmware is out of date, please update to the latest version (2.50.1481)
* using fw—loader tool which can be found in the following folder
* C:/Infineon/Tools/ModusToolboxProgtools-1.8/fwu-loader
ek e AR SRR KSR o o kR KK o Rk ok e kR R ok ok

PS C:\Users\ShangJianglo\ModusToolbox\tools_3.1\openocd\bin>

Figure 30 Firmware successfully flashed

12. Remove the jumpers present on the control board
13, Disconnect the external 24 V power supply
14, Connect the USB cable to the commissioning port instead of the debug port

41.1 &F; MBCB®QAL ON@B;?L ? OMCHAWL: FNOMHI NEPI?R @F
G?NBI >e

You must add the environment variable as described in Secdohbefore flashing the firmware using
ModusToolboxu

1. Open ModusToolbokand select Launch Eclipse IDE for Modus Toolld€gfre 3)

User guide 39 V 1.
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Mew to ModuzToclbor™ software?

Sign up for News

MedusToolbor ™ Documentatin

Cammuni ity Suppest

Create

Create & new epplcation for ..
Torget IDE:  Ecipse IDE for ModusToolbox™ v

IDE

IDE for ModurTe

Thi i Tocreate licati
select the "New Application” option in the Eclipse IDE Quick
Panel

Create or edit a Beard Support Package (BSP) -

Launch BSP Assistant
This ops ™~ BSP I

ModusToolliox Setup is notinstalled. Use the following link to

.

Infineon Developer Center
Figure 31 ModusToolboxHr Launch Eclipse IDE
2. In the left navigation menu, nder Quick PanelselectNew Application
3. SelectXMGHBSPsand then selecKIT_REF_CLBXMC7PB@d selectNext > (Figure 32
&
Settings  Help
- - . > 5 - Source Template
‘for K e Bresigolnts filt Create from MPN... | Browse for BSP... [ [ | KIT REF CLBXMCTPEC >
ModusToolbox™ Kit Name ) MCU/SOC/SIP || The Gazelle Card is a Power Electronics Control
— > Reference Design BSPs reference design board base on a 272-pin

- Import Existing Application In-Place
& Search Online for Code Examples
€ Search Online for Libraries and BSPs
L4 Training Material

& Refresh Quick Panel

~ Project

L3

o

~ Launches

~ Tools

> TRAVEO™ BSPs

> USBBSPs

> Wireless Charging BSPs
EVAL_6EDL7141_FOC_3SH XMC1404-Q064x0200
EVAL 6EDL7141_TRAP_1SH  XMC1404-Q064x0200
EVAL_IMD700A_FOC_3SH IMD701A-Q064x128 (XMC1404-Q064x0128)
EVAL-XMCA4800PSOC6MS-XMC _ XMC4800-E196x2048

XMC7000 family devices. XMC7000 MCU is
designed for industrial applications. The
reference board carries a XMC7200D
microcontroller, there are 2 Power Electronics
control interfaces with signle Gazelle Card, one is
basic interface for simple power stage control,
another is advance interface for complex power
stage. In these 2 control interfaces, all resource
for Power Electronics Control applicaiton are

[KIT_ReF_ciBxmc7pEC XMCT200D-E272K53684 included, such as PWMs, ADCs, digitial inputs
KIT XMC_PLT2GO_XMC4200 XMCA200-F64x256 . | and digitial outputs. In addition, to make the
Socno = board easier to use, the board features an on-
< 2 bhassdassacsmmaeidobucaac Do) 812~
TSI IeT GOWITIAT OT I IS 7 g uu.C ok “otc i
Finished download of file 'https://github.com/CyberonEBU/cyb b if yt b ifest-fv2.xml'
Finished download of file 'https:/github.ct lioth/mtb-golioth b-golioth ifest-fv2.xml’
Finished download of file 'https:/gif « fault: if b fault- fest-fu2.xml
Finished download of file 'https://github.c i | i ifest-fv2.xml’

Finished loading the manifest data (5087 ms)

| 0 error(s), 0 waming(s)

Close

Figure 32

Select application

4. Navigate to where you previously cloned the repository (firmwaredlect thefolder and repository, and
click Create (Figure 33
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Folder: mtb-example-mhi-henc

Figure 33 Create a new project

5. SelectLibrary Manager under Tools in the left navigationmenu and selectUpdate in the Library Manager

window (Figure 33

[ Quick Panel (x)= Variables &' Expressions ®g Breakpoints

o Search Online for Code Examples

o Search Online for Libraries and BSPs

& Training Material

&, Refresh Quick Panel
= mtb-example-mhi-heric (APP_KIT_REF_CLEXMCTPEC)

Q Build Application

9 Clean Application

= Launches

@ mtb-example-mhi-heric Debug MultiCore

5& Generate Launches for mtb-sxamp)é-mhi-heric

~ Tools

BSP Assistant 1.20
ﬂ Device Firmware Updapé Host Tool 2.20

ﬂ Library Manager 2.2()

m MOTEX™ BPA Motor Control Workbench 2.1

= BSP Configurators (APP_KIT_REF_CLEXMC7PEC)
Connected - Encedina: windows-1252

itProg3_MiniProgd)

Q mitb-example-mhi-heric Program Appli€ation (KitProg3_MiniProgd)

& Library Manager 2.20 - [m}

Gettings  Help

Application Directory: ric/mtb-example-mhi-heric Browse...

|Ente|‘fi\te|te=<t... :_,:_| =

MName Update Available Remove ™

v BSPs
(®) APP_KIT_REF_CL...
v proj_cm0p Libraries
catlemOp
crmsis
core-lib
core-make
device-db
mtb-hal-cat1
mthb-pdl-catl
i 1

3 e e

a1

Add BSP Add Library

[RUtroniksystemsolutions/ futronik-bsp-manfesty rawy mainy |
rutronik-bsp-manifest-fud xml’

Downloading manifest file ‘https://github.com/
RutronikSystemSelutions/rutronik-bsp-manifest/raw/main/
rutronik-bsp-dependencies-manifestxml’

Downloading manifest file 'https:// github.com/Infineon/mth-
mw-manifest/raw/v2.X/mtb-mw-manifestxml’

Downloading manifest file 'https:// github.com/Infineon/mth-
mw-manifest/raw,/v2.X/mtb-mw-manifest-fv2 xml'

Downloading manifest file ‘https:.//github.com/Infinecn/mth-
mw-manifest/raw/v2.X/mth-mw-dependencies-manifestxml’
Downloading manifest file 'https://github.com/Infineon/mth-bt-

| Update I Close

Figure 34

ModusToolboxHr Library Manager 2.20

6. SelectBuild Application and clickPlay to launch the program(Figure 35.
D205 and D203 (heartbeat LEDs) will start flashing indicating the firmware has been successfully flashed
7. Removethe jumper on X202 andisable the24 V supplyo proceed tothe main boardsetup

User guide
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[ Quick Panel (%)= Variables & Expressions g Breakpoints = g [ Quick Panel (x}= Variables & Expressions ©g Breakpoints = B8

. ”
& Search Online for Code Examples & Search Online for Code Examples ~

& Search Online for Libraries and BSPs o Search Online for Libraries and BSPs

& Training Material & Training Material

@ Refresh Quick Panel @, Refresh Quick Panel

~ mth-example-mhi-heric (APP_KIT_REF_CLBXMC7PEC) + mtb-example-mhi-heric (APP_KIT_REF_CLEXMC7PEC)
&, Build Application

¢ Clean Application <" Clean Application
+ Launches + Launches

@ mtb-example-mhi-heric Debug MultiCore (KitProg3_MiniProg4) & mtb-example-mhi-heric Debug MultiCore (KitProg2_MiniProg4)

O mtb-example-mhi-heric Program Application (KitProg3_MiniProgd) IO mtb-example-mhi-heric Program Application (KitPrcgE_l‘diniPrchl]I

% Generate Launches for mth-example-mhi-heric Q Generate Launches for mtb-example-mhi-heric

~ Tools v Tools

BSP Assistant 1.20 BSP Assistant 1.20

ﬁ Device Firmware Update Host Tool 2.20 E Device Firmware Update Host Tool 2.20

[ Library Manager 2.20 [ Library Manager 2.20

MOTIX™ BPA Motor Control Workbench 2.1 MOTIX™ BPA Motor Control Workbench 2.1

= BSP Configurators (APP_KIT_REF_CLBEXMC7PEC) hd = BSP Configurators (APP_KIT_REF_CLBXMC7PEC) v

Connected - Encodina: windows-1252

Figure 35 ModusToolboxHr Build Application

Connected - Encodina: windows-1252

4.2 #1 HNL I F

The firmware allows you to operate the HERIC in an open/close loop using the SPWM scherfienWaze
also allows you to change the modulation index.

4.3 (%2) # $?<OAA?L AL;JIBC=; F OM?L CHNZ?L

The HERIC Debugger provides a GUI which can control and monitor the application-tmmer(Figure 36.

@ HERIC Debugger V01.10 - x
COM Setting Ctrl Mode
I_conv
COM Port  COM3 1: Open Loop ~ e 0
Baud Rate 19200 1: Open Loop
Parity Bit None 2:V/F Control (off grid)
W_bus.
DataBit o T Vocony
Stop Bit 1

Open COM Close COM

HERIC

Start e

Fan Duty Cycle 0.000 |5 Veonv Vrms  HW FaultWord State

SW Faultword1:

Stop . Ams W FautWord! Fault 0 limv+ OC L2

1: limv-0C L2
State 2: lconv+0OC L2
Rt 0: Default 3 lconv-0C L2
lconv Arms  SW FaultWord2 10: Standby & Vbus OV L2
30: Run 15: Vbus UV
5 50: St
Modulation Index 0000 [ Sconv VA ot SW Faultword2:
0: NTC1 OT
Vb HW FaultWord:  1: NTC2 OT
ACFrequency 50 ] Hz s U O:linvOCLT 2 NTC3/AME OT
T:lconv OC L1 3: Sconv OP
. % 6 Vconv+OVL1 4 MCU Temp OT
VACSet 230 [&] v SRR 7:Viconv-OV L1 5: Viconw RMS OV L2
8 Vbus OV L1 13: Veonv RMS UV
% WDT 14: Fac OF
15: Fac UF
User guide 42 V 1.
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4.3.1

' 5)

J;

L

G?N?LM

Table 7describes the list of parameters within the HERIC Debugger GUI.

(infineon

Table 7 GUI Parameters
Parameter Type Description Unit Min. value Max. value
COM Port COM Port settings| COM port number for the N/A N/A N/A
Commissioning Port
Baud Rate COM Port settings| The data transfer rate baud |19200 N/A
(only 19200 supported)
Parity Bit COM Port settings| Error checking bit N/A None N/A
(only None supported)
Data Bit COM Port settings| Number of bits idata packet | bit 8 N/A
(only 8bits supported)
Stop Bit COM Port settings| Number of stop bits in transfer | bit 1 N/A
packet
(only 1 stop bit supported)
Open COM | Control Button To connect GUI to COM port | N/A N/A N/A
Close COM | Control Button Todisconnect GUI from COM | N/A N/A N/A
port
Ctrl Mode Configurable Converter control mode: Detail| N/A 1: Open loop
Input is given on Ul 2: VIF control (off grid)
Modulation | Configurable Modulation index for Open N/A 0.000 1.000
Index Input Loop and V/F Control modes
AC Configurable AC frequency Hz 45 65
Frequency | Input
Fan Duty Configurable Fan speed N/A 0.000 1.000
Cycle Input
VAC Set Configurable AC voltage \% 185 240
Input
Vconv Application Converter RMS voltage Vrms | N/A X
output
linv Application Inverter current Arms | N/A X
output
Iconv Application Converter current Arms | N/A X
output
Sconv Application Converter power VA N/A X
output
Vbus Application Bus voltage \% N/A X
output
Tambient Application Ambienttemperature °C N/A X
output
User guide 43 V 1.
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Parameter

Type

Description

Unit

Min. value

Max. value

HW
FaultWord

Application
output

HW fault representation N/A

Bit O: linv
overcurrent
Bit 1: Iconv
overcurrent
Bit 6: Vconv
overvoltage
Bit 7: Vconv
undervoltage
Bit 8: Vbus
overvoltage
Bit 9:
Watchdog
timer no
service

K

SW
FaultWordl

Application
output

SW fault representation (level | n.a.

1)

Bit O: Inv
overcurrent
Bit 1: Inv
undercurrent
Bit 2: tonv
overcurrent
Bit 3: tonv
undercurrent
Bit 6: V_BUS
overvoltage
Bit 15:
V_BUS
undervoltage

SW
Faultword?2

Application
output

SW fault representation (Level | N/A

2)

Bit 14: AC
over-
frequency
Bit 15 over
frequency

State

Application
output

HERIC application state N/A

representation

0: Default
10: Standby
30: Run

50: Stop
70: Fault

Fault

Application
output

Fault state indication N/A

Green: No
fault

Red: Fault

User guide
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4.3.2 #1 HH? =NCHA NI NB? <1l ;L> QCNB NB? '
This section provides a guide for using the GUI with the control board.

1. Connect the HERIC board and control board as shown in Seectidril

Note: The signal cables from the power board provide the necessary power to the control board. No
external power supply is required fitve control board

2. Connect an external 24 V power supply to the HERIC board viabx8¢ 37.

s X45
. PP O®
foPeeee

+24V L2 X30

- o -
3 6 ‘; L Ozw_FAN
= =

L10

O -
=l B (B
' GND_FAN'

GND

"
. B
oo oo

Figure 37 X31 and X32 for connection to external 24 V

3. Connect a USB cable via the commissioning port of the control board to theFR{Tie 3§

Figure 38 Commissioning port on Control board

4. Launch the HERIC Debugger GUI on PC. A login window will appigard 39. SelectNormalmode and key
in 123456as the password.

| ® b:— B X

i Please input your password to log in

Password  gesses

Figure 39 Login window for HERIC Debugger GUI

User guide 45 V 1.
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5. Inthe COM port setting in the GUI, select ®MPort number for the control board. If unsure about the

HOG<?LH =B? BaEice®ldnageiFRjured4d. Ahdn, clickOpen COM
= e
COM Port  |COM35 ~ File Action View Help
Baud Rate COoM3
com3s  ole Aol
Parity Bit | COM34 -
> B Other devices
DtSE I ~ i Ports (COM & LPT)
Stop Bit 1 ﬁ Intel(R) Active Management Technology - SOL (COM3)
ﬁ KitProg3 USB-UART (COM34)
Open COM Close COM ﬁ USB Serial Port (COM33)
» = Print queues
Figure 40 COM Port number selection

6. Switch on the inputvbussupply. The Vbus value should be reflected on the Gligyre 4) to show that the
connection is successful.

@ HERIC De
COM Setting Ctrl Mode
COMPort  COM35 1: Open Loop v b i
- . e a5
. e LA A LA
Parity Bit  pone 2: V/F Control (off grid) 3 ~— !
V_bus t +
Data Bit V_conv
= TA A W
Open COM Close COM
start Fan Duty Cycle 0000 |2 Veonv 184 Vrms  HW FaultWord 0000000000000000 State 10
SW Faultword1:
= v 00 Ams  SW FauttWord 0000000000000000  Feut (@) 0 lim-0C L2
State 2 Iconv+0C L2
Reset lonv 00 Arms W FauitWord2 0000000000000000 % E;’:::y Zonv oLz
30: Run 15: Vbus UV
= 50: Sto|
Modulation Index 0.000 v Sconv 00 VA 70 F,,_,Tg SW Faultword2:
0: NTC1 OT
HW FaultWord: 1: NTC2 OT
Vb .
ACFrequency 59 [2] Hz st 4015 v O:livOCLT 2 NTC3/AMB OT
’ T:lconv OCL1  3: Sconv OP
A a 6: Veconv+OV L1 4 MCU Temp OT
VACSet 230 [3 V b=t 2 £ 7:Vonv-OV LT 5: Veonv RMS OV L2
8 Vbus OV L1 13: Vconv RMS UV
9 WOT 14: Fac OF
15: Fac UF
Figure 41 GUI connection successful

4.3.3

Prerequisite

SMCHA NB? =1 HP?LN?L CH NB? 1J?H FII

The setup is successfully up and running and the GUI shows the connection to the board as per the guide in
Section4.3.2Connecting to the board with the GUI

1. SelectOpen Loopfrom the dropdown options undeCtrl Mode
2. Set theModulation Index value

3. Set theAC Frequencyalue

4. dick Start

User guide 46 V 1.
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e E
COM Setting Ctrl Mode
COMPort  COM35 1 | 1: Open Loop v . ,I"fnv v . ICW
Baud Rate 1620 at . Q3 Q5. ¢
adic 9200 1: Open L ~
Parity Bit None -] W‘?Cu:l‘::l (off grid) A } A X l A A [ A
Data Bit 8 s - V_conv
StopBit 1 o o, o
A b A S 4
Open COM Close COM
HERIC
Stat 4 WSS Fan Duty Cycle 0.000 = Veonv 184 Vims  HW FaultWord 0000000000000000 State 10
SW Faultword1:
Stop m liw 00 Arms  SW FaultWord1 0000000000000000 Fut @ ?::::‘ggl'-;
State 2: lconv+0C L2
Reset lconv 0.0 Arms  SW FaultWord2 0000000000000000 ?0- SD::::y 2 :j:::g\),cl_lz'z
2 30: Run 15: Vbus UV
= 50: Sto|
Medulation lnduw Sconv 0.0 VA 70 FauTt (s)mt:rac.:ugrc,dz:
3 Vbus 4015 v HwFaulthrdz 1: NTC2 OT
AC Frequs iz inv =
e I G ET
) . 6: Veonv+OV L1 4: MCU Temp OT
VACSet 230 [3] v Tombient 51.1 C 7: Veonv-OV L1 5: Veonv RMS OV L2
- 8 Vbus OVL1  13: Vconv RMS UV
9 WDT 14: Fac OF
15: Fac UF
Figure 42 Using the converter in the Open Loop mode
Note: The modified parameters in the GUI (e.g. Modulation Index, AC Frequency) will only be in effect after
the Start button ipressed.
4.3.4 5MCHA NB? =1l HP?LN?”L CH 6Y& #I| HNLI F

Once the setup is successfully up and running as per the guide in Chdpde2Connecting to the board with
the GU]follow the stepsbelowto start the converter in V/F Control mod&igure 43:

1. SelectV/F Controlfrom the dropdown options undelCtrl Mode
2. SettheVAC Sevalue
3. Set theAC Frequencyvalue and clickStart

User guide a7 V 1.
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e HER
COM Setting Ctrl Mode
COMPort  COM35 1 | 2 V/F Control (off qrid)  ~
BatxiRately 19200 1: Open Loop
Parity Bt hjone 2: V/F Control (off grid)
Data Bit
Stop Bit
Open COM Close COM

Start 0.000 [

Modulation Index 0.800 |5

2
AC Frequency Hz
VAC S 3 %

Start 4

Fan Duty Cycle

Stop

Reset

V_bus

Veonv 184
linv 0.0
lconv 0.0
Sconv 0.0
Vbus 0.0

Tambient 51.0

A A LA
LA A bW

State 10

Vrms  HW FaultWord 0000000000000000

Ams  SW FauftWord? 0000000000000000 Fault
State

0: Defaut
10: Standby
30: Run

50: Stop

70: Fault

Ams  SW FaultWord2 0000000000000000

VA

HW FaultWord:
0: linv OC L1

1z lconv OC L1
6: Vconv+OV L1

v

e 7: Veonv-OV L1
8 Vbus OV L1

9: WDT

HERIC

SW Faultword1:
0: linv+0C L2
1: linv-0C L2
2 lconv+0C L2
3: lconv-OC L2
6: Vbus OV L2
15: Vbus UV

SW Faultword2:

0: NTC1 0T

1:NTC2 OT

2: NTC3/AMB QT

3: Sconv OP

4: MCU Temp OT

5: Veonv RMS OV L2
13: Veonv RMS UV
14: Fac OF

15: Fac UF

Figure 43

Note:
the Start button is pressed.

4.3.5 2?7=NC@SCHA ;

then be checked from the fault words (i.e., HW FaultWord, SW FaultWord1, and SW FaultWord2). The fault word

bit representation is given ifrigure 44

Using the converter in V/F control mode

@; OFN

If there are any faults, th&tate field indicates 70 and th&ault indicator will turn red Figure 44. The fault can

The modified parameters in the GUI (for example, AC Frequency, VAC Set) will only be in effect after

© HERICE
COM Setting Ctrl Mode
COMPort  COM35 1: Open Loop 4
Baud Rate 1: Open Loop
Parity Bt None 2: V/F Control (off grid)
Data Bit
Stop Bit
Open COM Close COM

LA A LA
A (A Fw

HERIC

Start =
? Fan Duty Cycle 0000 5 Veonv 184 Vrms  |HW FaultWord ~ 0000000001000000 State 70
SW Faultword1:
=5 Stop linv 00 Ams  [SW FaultWord1 1000000 Fue @ ?f ;':%C(LLEZ
State 2 lconv+0C L2
Reset [0 0: Default 3: lconv-0C L2
X 0000000000000000
Iconv 0.0 Arms  |SW FaultWord2 10: Standby 6 Vbus OV L2
30: Run 15: Vbus UV
o 50: St
Modulstion Index 0800 |2 Sconv 00 VA = SW Faultword2:
0: NTC1 OT
- HW FaultWord:  1: NTC2 OT
ACFrequency 59 + Hz us 6023 v 0 linv OC L1 2 NTC3/AME OT
1:leconvOCL1  3: Sconv OP
. - 6: Vconv+OV L1 4: MCU Temp OT
vacset 230 (3] v 1AL € 7:Veony-OVL1 5 Veonv RMS OV L2
8: Vbus OV L1 13: Viconv RMS UV
9 WDT 14: Fac OF
15: Fac UF
Figure 44 Fault indication in the GUI
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Once the fault is investigated and alleviated, you can reset the application. To reset the application Reiskt

4.3.6 3NI' JJCHA NB? =1 HP?LN?L
To stop the converter, cliclstop on the GUI as shown in the following figure.
L]
COM Setting Ctrl Mode
COMPort  COM35 1: Open Locp 4 I.W L
Baud Rate 19200 - at a3 as
AR — ;;S;FFC:mrzl(uffgrid) A LA kA
DataBit g =l ' V_com
Stop Bit a2 Q4 .;;,
oA FoA Fw

Close COM

HERIC

st Fan Duty Cycle 0000 3 Veonv 184 Vims  HW FaultWord 0000000000000000 State 10
SW Faultword1:
Stop. Stop linv 0.0 Arms  SW FaultWord1 0000000000000000 Faukt . ?::::’ggt;
State 2: lconv+0C L2
Reset | Y 0000000000000000 & Defeult 3: lconv-OC L2
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Figure 45 Stopping the converter
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4.4.1 "?H=B M?NOJ

The inverter is operated in a closed loop affid mode where the output voltage is regulated.
Note: Do not accidently operate the inverter outside the voltages, currents, and frequencies specified.

The inverter was tested only for the specifications shownTiable 7with an AC load in the Constant Power
mode. If you decide to operate outside these specifications, performance is not guaranteed.

The following equipments neededto start testing:

1 6 kW HERIC reference design

1 REFCLBXMC7PB@ with the HERIC firmware

1 GUI

1 AC load with constant power mode capability (Resistive load could be used alternatively but sesdts
may vary)

1 DC power source
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Testing the design
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Figure 46 Test setup
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The design was tested with input DC voltages 380 V, 445 V, and 510 V. The output RMS voltage was regulated
close to 230 V at a power of 6 kW.

Table 8 DC input voltage range

Input voltages 380 Vo 445V, and 510V,

PWM 50kHz

Output power 6 kW, V=230 Y,/ 50 H

Table 9 Test data

Input Input Input Output Output | Output PF iTHD Efficiency
voltage Current | Power Voltage Power | Current

(VdC) (Adc) (kW) (VII rms) (kW) (Arms)

380 16.13 |6.09 231.6 6.0 25.94 0.9993 |1.62 98.65
445 13.79 |6.1 230 6.0 26.14 0.9994 |1.766 |98.5

510 12.02 |6.1 230 6.01 26.14 0.9992 |1.764 |98.45
User guide 50 V 1.
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Testing the design

Figure 47 Input DC voltage = 380 V at 6 kW: CH1,VCH2:LOUT, CH3: Q14 CH4: kus CH5: Q2
CHG6: oyt

Figure 48 Input DC voltage =510 V at 6 kW: CH1,VCH2: I, CH3: Q1 V;, CH4: kys CH5: Q2
CHG6: oyt

4.4.3 2?7, =NCP? FI ;> N?7MNCHA

The inverter is tested with reactive loads at 0.8 leading and lagging power factor. It can be seen from the
following images that this inverter can support this wide range of power factor.
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