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Warning:

This manual contains the product specifications, characteristics, data, materials, and structures as of

October 2021. 

The contents are subject to change without notice for specification changes or other reasons. When 

using a product listed in this manual, be sure to obtain the latest specifications. 

All applications described in this manual 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. 
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(1) During transportation and storage

Keep locating the shipping carton boxes to suitable side up. Otherwise, unexpected stress might 

affect to the boxes. For example, bend the terminal pins, deform the inner resin case, and so on.

When you throw or drop the product, it gives the product damage.

If the product is wet with water, that it may be broken or malfunctions, please subjected to sufficient 

measures to rain or condensation.

Temperature and humidity of an environment during transportation are described in the 

specification sheet. There conditions shall be kept under the specification.

(2)Assembly environment

Since this power module device is very weak against electro static discharge, the ESD 

countermeasure in the assembly environment shall be suitable within the specification described in 

specification sheet. Especially, when the conducting pad is removed from control pins, the product 

is most likely to get electrical damage. 

(3)Operating environment

If the product had been used in the environment with acid, organic matter, and corrosive gas 

(hydrogen sulfide, sulfurous acid gas), the product's performance and appearance can not be 

ensured easily.

Cautions
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1. Troubleshooting
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An IPM has various integrated protection functions (such as over current protection and over heating 

protection) unlike a standard IGBT module, it shuts down safely in the case of abnormal conditions. 

However, it may be destroyed depending on the abnormality of the failure that occurred. When the IPM 

has failed, it is necessary to take countermeasures upon clarification of the situation and find the root 

cause of the breakdown.

Failure tree analysis charts are shown in Figure 7-1. Carry out the investigation of the failure mode by 

using these charts. For the failure criteria, see Chapter 4, Section 2 [IGBT test procedures] of the IGBT 

Module Application Manual (RH984).

Furthermore, when an alarm signal output is generated from the IPM, investigation of the root cause 

by referring to the alarm factor analysis chart in Section 3 of this chapter can be done.

This chapter describes the troubleshooting.

7-2

2. Failure tree analysis charts

Fig.7-1 IPM failure tree analysis chart

(Symbols A to F are linked with those indicated in separate FTA pages.)
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Fig.7-1 IPM failure tree analysis chart

(a) Mode A: Deviation from RBSOA specification

(b) Mode B: Gate overvoltage
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Fig.7-1 IPM failure tree analysis chart

(c) Mode C: Excessive junction temperature rise
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Fig.7-1 IPM failure tree analysis chart

(d) Mode D: FWD breakdown
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Fig.7-1 IPM failure tree analysis chart

(e) Mode E: Control circuit breakdown
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 信頼性及び、製品取り扱いに関する破壊

製品温度の急激な上昇或いは、下降によって発生する熱応力破壊（熱衝撃）

負荷の急激な変化等による半導体チップ温度変化がもたらす、製品内部配線等の

熱応力疲労破壊（ΔT vj パワーサイクル）

ＩＰＭを実装した時に端子や
ケースに加わる応力が過大

ＩＰＭを外した時に端子や
ケースに加わる応力が過大

主端子に使用するネジが長すぎ

硫化水素等雰囲気中の長期使用

F ［ 不具合推定箇所 ］

取り扱いによる破壊

信頼性(寿命)破壊

外力，荷重

振動

締付けトルク過大 取付け部トルク

製品の保管における過剰な積載 積載状態

主端子部ネジの締付けトルク不足

実装作業

運搬(製品、装置)時の振動過大 運搬状態

無理な取外し

衝撃 運搬時の落下や衝突等 運搬状態

製品実装状態

悪い環境下での保管 腐食性ガス雰囲気中での保管

製品実装時の組立条件

製品実装時の各部品の固定が甘い

ネジの長さ

保管状態

接触抵抗過大

端子部トルク

主端子部ネジ締め

保管状態

※
富士電機が実施してい
る信頼性試験の結果
については、仕様書或
いは、信頼性試験結果
報告書をご参照くださ
い。

適用条件と製品寿命のマッ
チング

結露しやすい環境での保管

はんだ付け端子の耐熱性 端子をはんだ付けする際の過熱過大

粉塵の多い環境での保管

製品温度の緩やかな上昇⇔下降繰り返しによって発生する熱応力疲労

（温度サイクル、ΔT cパワーサイクル）

低温状態での保管　　　　(低温放置)

高温多湿　　　　　　　　　　(湿中放置)

低温状態での長期間保管

高温多湿状態での長期間保管

高温状態での保管　　　　(高温放置) 高温状態での長期間保管

高温多湿状態での長期間使用

高温状態での長期間使用
高温状態での長時間電圧印加
(高温印加(C-E間及び、G-E間))

高温多湿状態での長時間電圧印加
(湿中印加(THB))

腐食性ガス雰囲気中の使用
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Fig.7-1 IPM failure tree analysis chart

(f) Mode F: Breakdown related to reliability and product handling
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3. Alarm factor tree analysis chart
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When the system equipped with the IPM has stopped and an alarm signal is generated, first carry out 

investigations to identify whether the alarm signal was generated from the IPM or the device control 

circuit (other than the IPM).

If the alarm signal was generated from the IPM, identify the factor in accordance with the alarm factor 

analysis tree chart indicated in Figure 7-2.

Similar to V-IPM, it is possible to identify which protection function is activated by checking the alarm 

signal pulse width in X-IPM too. Therefore, the factor analysis time can be shorten.

In addition, the alarm signal output voltage can be easily measured by connecting a 1.3 KΩ resistor in 

series between the IPM alarm signal output terminal and the cathode terminal of the optocoupler.

7-8

Fig.7-2  Alarm factor tree analysis chart

Phenomenon Alarm factor and method for identification


