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Parallel connection of IGBT modules

The proportion of current sharing between IGBT modules in parallel connection, called the current
imbalance ratio a. This ratio is determined by the variation of Vcgsay of the IGBT’s itself and the junction
temperature dependence of the output characteristics. The current imbalance ratio a is determined using
Equation 1 which sets the current value Ic: in relation to the average current Icqve) [=(Ic1tlc2) / 2] of the two

IGBT I IGBT
Modulel

paralleled modules.

The dependency between the current imbalance ratio a
and the variation AVcgsay of IGBT and AVe of FWD for
two IGBT modules in parallel are shown in Figure 2.

Module2

Ica
a = — 1] x 100 (Equation 1)
[C(ave)

50

45 ©
S FWD Figure 1
o 40
0
R
n_ IGBT
30
@©
O
o 25
o
8 20
c
©
3 15
E
= 10
(0]
= ——IGBT
3 5

——FWD

0
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

. AVCE(s_aI)’-AVF at ij =25°C [V] .
Figure 2 Vcesay and Vr variation and current imbalance ratio

When nIGBT modules are connected in parallel, the parallel connected maximum allowable current total
current 2| can be expressed in Equation 2 by using the current imbalance rate o at two-parallel connection.
This parallel connected maximum allowable current 21 is used for reference only.

Z[=[c(max) [1 +(n—-1) (1_—@ (Equation 2)
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lc(max) : Maximum current for a single element
2 | : Parallel connected maximum allowable current
n : Number of parallel connections
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WARNING

1. This Catalog contains the product specifications, characteristics, data, materials, and structures as of March 2018.
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. 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

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

6. 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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