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This document provides information how to mount IGBT modules of M254 package, so called DualXT
(Pin-type).

This mounting instruction is available only for type name of 2MBIXxXVN-Xxx-5x

(x is number of 0~9)
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Mounting Instruction for M254 Package

Mounting IGBT modules

v This document describes how to mount DualXT solder pin-type module (M254 package).

1.1 Mounting on heat sink

The thermal resistance between IGBT module baseplate and heat sink depends on module location
on the heat sink, thermal properties, such as thermal conductivity, of heat sink, and cooling methods. This
section, the module location on heat sink is focused and described. Following items should be taken into
account in the IGBT module mounting process since thermal resistance will be varied according to the
position of the mounted modules:

v IGBT module(s) should have thermally optimized layout on heat sink according to the
mechanical-thermal design so that the modules have good heat spread to minimize the thermal
resistance.

v In case of several IGBT modules to be mounted on the same heat sink, the distance between
IGBT modules should be optimized based on the mechanical-thermal design and the estimated
total power dissipation of each module in order to avoid the thermal coupling effect between

neighbor modules.

1.2 Heat sink surface finishing (module mounting area)

The flatness of the heat sink between the mounting holes should be less than 50um per 200mm. The
surface roughness should be less than 10um. If the surface of the heat sink does not have enough
flatness, the module may have unexpected increase of the contact thermal resistance (Ric.n) between
the module and the heat sink. Also, if the heat sink flathess doesn’t meet the above requirements, a high

mechanical stress may be applied to the DCB on the module and it may cause insulation failure.

1.3 Thermal grease pasting

Thermal grease between heat sink and module baseplate is absolutely necessary to reduce the
contact thermal resistance. Screen-printing, rollers or spatulas are typical method of thermal grease
pasting, however, using a stencil mask is recommended when the target grease thickness is less than

100um.
Table 1 Recommended properties of thermal grease

Items Recommendation
Penetration (typ.) =338
Thermal conductivity 20.92 W/mK
Thermal grease thickness 100um £30um

*1) The thermal resistance between the heat sink and the module depends on the thermal grease
properties and thickness. Fuji Electric strongly recommends customers to confirm contact interface
after mounting whether the terminal grease spreading is good enough or not. Also Fuji Electric
recommends confirmation of the thermal interface status after thermal cycling if the thermal grease
has low viscosity.
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Mounting Instruction for M254 Package

*2) Electrical document of the recommended stencil mask pattern and recommended method are also

available on request.

1.4 Mounting procedure
Mounting procedures onto heat sink are described in
below.

(@ The minimum and maximum screw torque for
mounting screws (M5) indicated as (1) — (4) in Fig.1
are:

Minimum: 2.5Nm

Maximum: 3.5Nm

(b) Pre-fastening is recommended with 1/3 of the final
torque with sequence of (1)-(2)—(3)—(4) or
4)-(3)-(2)-(2) in Fig.1.

(c) Final torque must be within specified force of 2.5 to 3.5
Nm with sequence of (1)—(2)—(3)—(4) or (4)-(3)-(2)-(1)
in Fig.1.

(d) To keep the creepage and clearance distance, the

total height include screw and washer must not
exceed 6.0mm. Fig.1 Mounting holes of M254 package

1.5 PCB mounting procedure
The PCB mounting procedure is described in below.

(@) The minimum and maximum torque for screwing (P1) — (P4) indicated in Fig. 1 with M2.6
self-tapping screw are:
Minimum: 0.4Nm
Maximum: 0.5Nm
(b) Pre-fastening is recommended with 1/3 of the final torque with sequence of (P1)—(P2)—(P3)—(P4)
or (P4)-(P3)-(P2)-(P1) in Fig.1.
(c) Final torque must be within specified torque of 0.4 to 0.5Nm with sequence (P1)-(P2)—(P3)-(P4)
or (P4)-(P3)-(P2)-(P1) in Fig.1. The maximum screw rotation speed is 300 rpm.

1.6 Electrostatic discharge (ESD) protection
If excessive static electricity is applied to the control terminals, the devices can be broken. Some
countermeasures against static electricity are necessatry.

JF= Fuji Electric 3 Fuji Electric Co.,Ltd.

Innovating Energy Technology MT5Q01693d




Mounting Instruction for M254 Package

Connecting main terminals

2.1 Bus bar connection

® Screw size for main terminals:

® Screw length:

® Screw torque:

® Maximum terminal temperature

<Important notes>

M6

Bus bar thickness + (7 to 9mm)
Minimum 3.5Nm / Maximum 4.5Nm
125°C

Special care should be taken when mounting bus bar to IGBT main terminals so that the terminals do

not have excess forces. The principle of a lever sometimes makes the moment of force much bigger

than expected especially when installing to long bus bar. In addition, the terminals may have seriously

damages when the module is fixed with miss alignment in position between the module terminal and

bus bar holes. Well alignment to the module terminals and bus bar holes are recommended to reduce

mechanical stress.

2.2 Maximum allowable strength and directions for bus bars

Mechanical allowable mechanical strength and

directions when connecting bus bars to the main

and auxiliary terminals are describes in the table

below.

Direction

Strength*

A

5Nm

3 Nm

500 N

500 N

200 N

200N

5Nm

5Nm

500 N

= [I|OMMmoOO|m

1000 N

*) The strength in the table is the mechanical
capability for the short period during the

mounting process.

(b) Vertical direction

Fig.2 Vector descriptions from bus bar

2.3 Clearance and creepage distance

In order to keep enough isolation voltage, it is recommended that the terminals should keep both

clearance and creepage distance as defined (a) and (b) in Fig.3. The minimum value of the clearance and
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creepage distance are:

v’ Clearance distance 9.5mm
v’ Creepage distance 14.0mm
L o AT

Mounting Instruction for M254 Package

() . hdh

Fig. 3 Clearance and creepage distance for IGBT main terminals
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PCB mounting procedure

3.1 Recommended screws
The recommended screw diameter is 2.4mm to 2.6mm (M2.6) because the diameter of the mounting

holes for PCB is 2.2mm and 2.5mm. Fig.4 shows the recommended screw types and length. Self-tapping
screws are recommended.

32,6 10.1

02.2510.1
{
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1

)
T'p]
™~
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Y

2.4~2.6mm
(a) Holes for PCB (b) recommended screw

Fig.4 PCB screw holes and recommended screw cross section
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3.2 Screw length

7.0mm to 10.0mm length screws are recommended for mounting PCBs onto the module.

Recommended screw torque is 0.4~0.5Nm, the screws should be placed straight along the hole as
shown in Fig.5. If screws are tightened with angles as shown Fig.6, the module or PCB might be
damaged in worst case.

/PCB
|

7.0~10.0mm

/ Module

Fig.5 Hole cross sectional image of screw

Fig.6 Bad example of screw tightened with angular position
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3.3 Screwing for mounting PCB

Manual screwing is recommended for PCB mounting. If other tools such as electric drivers or other
automated machines are used, please confirm the parameter configuration such as screwing torque of
the tools before the mounting process in order to avoid the mechanical damage by the automatic screw

process.

3.4 Example of mechanical damage with wrong screw and/or process
If unrecommended screws and/or methods are used in IGBT/PCB installation process, it may have a
risk of mechanical damage as shown in Fig.7. Please confirm the screw types and mounting process in

advance.

Fig.7 Example of damaged module by wrong screw
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WARNING

1. This Catalog contains the product specifications, characteristics, data, materials, and structures as of August 2016.
The contents are subject to change without notice for specification changes or other reason. When using a product listed in
this Catalog, be sure to obtain the latest specifications.

2. All applications described in this Catalog exemplify the use of Fuji’s products for your reference only. No right or license,
either express or implied, under any patent, copyright, trade secret or other intellectual property right owned by Fuji Electric
Co., Ltd. is (or shall be deemed) granted. Fuji Electric Co., Ltd. makes no representation or warranty, whether express or
implied, relating to the infringement or alleged infringement of other’s intellectual property rights which may arise from the
use of the applications described herein.

3. Although Fuji Electric Co., Ltd. is enhancing product quality and reliability, a small percentage of semiconductor products
may become faulty. When using Fuji Electric semiconductor products in your equipment, you are requested to take adequate
safety to prevent the equipment from causing a physical injury, fire, or other problem if any of the products become faulty. It
is recommended to make your design failsafe, flame retardant, and free of malfunction.

4. The products introduced in this Catalog are intended for use in the following electronic and electrical equipment which has
normal reliability requirements.
- Computers -OA equipment -Communications equipment (terminal devices) -Measurement equipment
*Machine tools *Audiovisual equipment  *Electrical home appliances =Personal equipment *Industrial robots etc

5. If you need to use a product in this Catalog for equipment requiring higher reliability than normal, such as for the equipment
listed below, it is imperative to contact Fuji Electric Co., Ltd. to obtain prior approval. When using these products for such
equipment, take adequate measures such as a backup system to prevent the equipment from malfunctioning even if a Fuji’s
product incorporated in the equipment becomes faulty.

= Transportation equipment (mounted on cars and ships) =Trunk communications equipment
* Traffic-signal control equipment =Gas leakage detectors with an auto-shut-off feature
-Emergency equipment for responding to disasters and anti-burglary devices =Safety devides
*Medical equipment.

6. Do not use products in this Catalog for the equipment requiring strict reliability such as the following and equivalents to
strategic equipment (without limitation).
-Space equipment = Aeronautic equipment =Nuclear control equipment =Submarine repeater equipment

7. All rights reserved. No part of this Catalog may be reproduced without permission in writing from Fuji Electric Co., Ltd.

8. If you have any question about any portion in this Catalog, ask Fuji Electric Co., Ltd. or its sales agents before using the
product. Neither Fuji Electric Co., Ltd. nor its agents shall be liable for any injury caused by any use of the products not in
accordance with instructions set forth herein.
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