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iMOTION™ Modular Application Design Kit

About this document

Scope and purpose

This application note provides an overview of the evaluation board Eval-M3-CM615PN including its main
features, key data, pin assignments and mechanical dimensions.

Eval-M3-CM615PN is a complete evaluation board including a PFC integrated 3-phase CIPOS™ Mini Intelligent
Power Module (IPM) for motor drive application. In combination with control-boards equipped with the M3
30pin interface connector, like EVAL-M1-188, it features and demonstrates Infineon’s CIPOS™ Mini IPM
technology for motor drive.

The evaluation board Eval-M3-CM615PN was developed to support customers during their first steps designing
applications with CIPOS™ Mini PFC integrated IPM IFCM15P60GD.

The inverter section has 600V of voltage and 15A of current rating, and the PFC section has 650V of voltage and
30A of current rating. It is optimized to major home appliances like air conditioners and low power motor dirve
application with high frequency switching operation of power factor correction.

Intended audience

This application note is intended for all technical specialists working with the Eval-M3-CM615PN board.
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1 Safety precautions

In addition to the precautions listed throughout this manual, please read and understand the following
statements regarding hazards associated with development systems.

Table 1 Precautions

Attention: The ground potential of the Eval-M3-CM615PN system is biased to a negative
DC bus voltage potential. When measuring voltage waveform by oscilloscope, the scope’s
ground needs to be isolated. Failure to do so may result in personal injury or death.
Darkened display LEDs are not an indication that capacitors have discharged to safe
voltage levels.

Attention: Eval-M3-CM615PN system contains DC bus capacitors which take time to
discharge after removal of the main supply. Before working on the drive system, wait
three minutes for capacitors to discharge to safe voltage levels. Failure to do so may
result in personal injury or death. Darkened display LEDs are not an indication that
capacitors have discharged to safe voltage levels.

Attention: Only personnel familiar with the drive and associated machinery should plan
or implement the installation, start-up and subsequent maintenance of the system.
Failure to comply may result in personal injury and/or equipment damage.

Attention: The surfaces of the drive may become hot, which may cause injury.

Attention: Eval-M3-CM615PN system contains parts and assemblies sensitive to
Electrostatic Discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing this assembly. Component damage may result if
ESD control procedures are not followed. If you are not familiar with electrostatic control
procedures, refer to applicable ESD protection handbooks and guidelines.

Attention: A drive, incorrectly applied or installed, can result in component damage or
reduction in product lifetime. Wiring or application errors such as under sizing the motor,
supplying an incorrect or inadequate AC supply or excessive ambient temperatures may
result in system malfunction.

Attention: Remove and lock out power from the drive before you disconnect or reconnect
wires or perform service. Wait three minutes after removing power to discharge the bus
capacitors. Do not attempt to service the drive until the bus capacitors have discharged
to zero. Failure to do so may result in personal injury or death.

Attention: Eval-M3-CM615PN system is shipped with packing materials that need to be
removed prior to installation. Failure to remove all packing materials which are
unnecessary for system installation may result in overheating or abnormal operating
condition.
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2 Introduction

The Eval-M3-CM615PN evaluation board is a part of the IMOTION™ Modular Application Design Kit for motor
drives (iMOTION™ MADK).

The MADK platform is intended to use various power stages with different control boards. These boards can
easily be interfaced through the iMOTION™ MADK-M3 30 pins interface connector to control board such as Eval-
M3-188.

This evaluation board is designed to give Easy-to-use power stage based on the Infineon's CIPOS™ Mini
Inteligent Power Module (IPM). The board is equipped with all assembly groups for sensorless field oriented
control (FOC). It provides a single-phase AC-connector, rectifier, a PFC inductor connector, Boost PFC and 3-
phase output for connecting the motor. The power stage also contains emitter shunts for current sensing and a
voltage divider for DC-link voltage measurement.

The Eval-M3-CM615PN evaluation board is available through regular Infineon distribution partners as well as on
Infineon's website. The features of this board are described in the design feature chapter of this document,
whereas the remaining paragraphs provide information to enable the customers to copy, modify and qualify
the design for production according to their own specific requirements.

Environmental conditions were considered in the design of the Eval-M3-CM615PN. The design was tested as
described in this document but not qualified regarding safety requirements or manufacturing and operation
over the whole operating temperature range or lifetime. The boards provided by Infineon are subject to
functional testing only.

Evaluation boards are not subject to the same procedures as regular products regarding Returned Material
Analysis (RMA), Process Change Notification (PCN) and Product Discontinuation (PD). Evaluation boards are
intended to be used under laboratory conditions and by trained specialists only.

The block diagram of the Eval-M3-CM615PN is depicted in Figure 1. This evaluation board includes an EMI filter
and soft power up circuit, 30 pins iIMOTION™ MADK-M3 interface connector, auxiliary power supply to provide
15V and 3.3V, PFC gate dirve circuit and the CIPOS™ Mini IPM IFCM15P60GD.
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Figurel TheBlock Diagram of the Eval-M3-CM615PN

The hardware circuit regarding overtemperature and overcurrent protection is also included in this power
board. The sense connection to common emitter shunt resistor is connected to the 30 pins iIMOTION™ MADK-M3
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interface connector. This power board is compatible with PFC integrated CIPOS™ Mini IPMs that feature 3 phase
common emitter and built-in NTC considering motor power rating and IPM’s current rating.
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3 Main features

Eval-M3-CM615PN is an evaluation board for motor drive applications with single phase PFC integrated 3 phase
IPM. Combined in a kit with one of the available MADK control board options, it demonstrates Infineon’s motion
control IC and IPM technology for motor drives with single phase PFC.

Main features of CIPOS™ Mini IPM IFCM15P60GD are:

o 3 half bridges with TRENCHSTOP™ IGBT3 15A/600V and antiparallel diodes for inverter section
0 30A/650V TRENCHSTOP™ 5 IGBT and rapid switching emitter controlled diode for PFC section
o Lead-free terminal plating; RoHS compliant

o Very low thermal resistance due to DCB

o Rugged SOI gate driver technology with stability against transient and negative voltage

o Negative potential allowed up to Vs =-11V for single transmission at Vgs=15V

o Integrated bootstrap functionality

o Overcurrent shutdown

o Temperature monitor

o Undervoltage lockout at all channels

o Low side common emitter

o Cross conduction prevention

o All six switches turn off during protection

The evaluation board characteristics are:

o Input voltage 160~265V,c

0 Maximum 650W motor power output

o Power Factor Correction

0 On board EMI filter

o Current sensing with single shunt

o Auxiliary power supply with 15V, 3.3V

o Overcurrent protection

o Overtemperature hardware protection

o Sensing of DC-link voltage

o Thermistor output

o Fault diagnostic output

o Measurement test-points compatible to standard oscilloscope probes
0 PCBis 120 mm x 120 mm and has two layers with 35um copper each
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0 RoHS complaint

Table 2 depicts the important specifications of the evaluation board Eval-M3-CM615PN.

Table2 Eval-M3-CM615PN board specifications
Parameters ’Values Conditions [ comments
Input
Voltage 165 - 265 Vims lower AC input, less motor power output
Input current 3.15 Ams input 220 Vy¢, T.=25 C, IFCM15P60GD
Output
Power (3phases) 650 W input 220V, frwn=6 kHz, T.=25°C, T;,=80°C
Current per leg 2.32 Ams input 220Vxc, fown=6 kHz, T.=25°C, T,=80°C
DC Bus Voltage
Maximum DC bus voltage 400V
Minimum DC bus voltage 120V

Switching Frequency

PFC switching frequency ferc

60 kHz (max)

Limited by controller board (maximum 42 kHz
for Eval-M3-188)

Inverter switching frequency

20 kHz (max)

fPWM
Current feedback
PFC current sensing resistor R1 | 30 mQ
Inverter current sensing resistor | 30 mQ R2 is the IPM inverter section’s common
RS2 emitter current sensing resistor.
Protections
PFC Gatekill protection level 15.5 Apeak Configured by either PFC current sensing
resistor RS1, or adapting comparator
threshold divider resistor R17.
Output current trip level 15.7 Apeak Configured by changing shunt resistor RS2.
ITRIP positive going threshold is about 470mV.
Temperature trip level 100°C 3-
50
2 20 and
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