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1. 企业简介 

ᴍ Ὲ Һ Ԋ׆ ⱳ ᵣ ȁ№ ᴆ

ȁ ȁ ֟ ȂῈ ᾢ ԅ 02 Ғ - ҙ └ҍ

֟ҙ 001-004 ̆ 02 Ғ -4500V

ⱳ ҍ֟ҙ -005 ̆ ⱬ ᴆҒ

̆3 ⅞̂863 ⅞̃ ̆

ⱳ ᵣ ᴆ ₮ ⱳ ԋ ̂FRED̃

1200V/1700V ⱳ ᵣ ̂IGBT̃ ᴑҙȂ2011 11

2 ̆ ℮ ̆ ⱬ ᵣ ᴆ

׆ ҉ԅ֟ҙ ̆ ԅ ⱬ ҍ ֟ ᶭ

̆ ⱴԅ ֟ ԈⱬȂ 

2021 ̆ ⱳ҉ ⇔ A ̆ ף 688711ȂῈ ≠

ᴨל ῤ ҍ ҙ 600-1700V IGBT 80% ᴍ ̆

ԅ ȂῈף ֟ ᵣ ԍ ῤ ѿȂ 

Ὲ ᶭ ȁ ȁֲ ȁ ᴨל ̆ ⱳ ԅ IGBTȁ

FRED ⱳ ᵣ ᴆ̂ ȁ ȁ ̃ ֟ ȂῈ ᶭ

ᴨל ⱬ̆ ⇔ ȁ֟ Ҍ

ᵈ֟ ̆ ֟ ↓Ȃ ̆ҹԅ ‗ Ԉ

ⱬ̆Ὲ ‰֟ ⇔ ҉̆ҍ ᵬ └֟ Ȃ2018

Ὲ ⱳ ᵬ IATF 16949 ᵣ Ȃ 

2. 目标与范围定义 

2.1. 研究目的 

ᴍ Ὲ ֟ IGBT ῃ

Ṝ ̂ ̃̆∆ ̆ ̆ ̆ Ῑ

ṿ ᾣ̆ 6 ҹ̆ ҈ ᶫ Ḥ Ȃ 

ᴇ ᴍ Ὲ ᵞ ȁ ῏
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̆ ֟ Ḥ Ḡ ᵬ ᴪ ᴋ ѿ № Ӟ̆

ѿ Ȃ ҹ ᴍ Ὲ ҍ IGBT

҈ ᶫ ̆ Ḇ ֟ ῃᶫ Ḡ

ΐ ᵬ Ȃ 

ңҩ ᵣ ѿ̔ ᴍ

Ὲ ֲ ῒז ῏ֲ ԋ̆ ᴑҙ ≠ ῏ ̆ ҉ ᶫ ȁ

Ҋ ȁ Ȃ 

2.2. 目标定义 

2.2.1. 功能单位与基准流 

ҹ Ḃ Ҭ ῀/ ₮ ̆ⱳ ᵝ ӈҹ ֟ 1 IGBT Ȃ 

2.1 ֟ Ḥ  

֟  IGBT  

֟  MMG50HD120XB6TC 

֟  100g 

 ̔1 Ὲ№ȁ ̔10 Ὲ№ȁ ̔5 Ὲ№ 

 ȁ ȁ Ҝȁ  

  

 

2.2.2. 数据代表性 

ף ᴑҙ LCA-ף ᴑҙ ᶫ ̂ ֟ ̃̆ ȁ

ȁ ף Ҋ̔ 

ף 1̃̂ ̔2024 

ף 2̃̂ ̔Ҭ  

ף 3̃̂ ̆ Ҋץ ̔ 

 Һ ̔ ȁ ȁ Ҝȁ  

 Һ ̔  
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2.3. 范围定义 

2.3.1. 系统边界 

ҹ - ֟ ׆̂ ⌠֟ ₮ ̃̆Һ

ȁ ȁ ᴆ└ ȁ֟ ֟ Ȃ 

 

2.1 IGBT  

Ҭ̆֟ ׆“ ⌠ ” ̆ҹԅ ҉ ⱳ

ᵝ̆IGBT Ҋ ̔ 

2.2 ῤ ֟  

  

 IGBT ֟ ̔

ȁ ȁ

ᴆ└ ȁ֟ ֟ 

 Ҭ ⱬ ֟ 

 ῒז ֟ 

 ֟ ḱ 

 ֟ ȁ ᶏ  

 ֟ ȁ  

2.3.2. 取舍原则 

↕ Ҋ̔ 

ã ↕҉ LCA Ҍ ȁ ᴆȁ ȁᶏ

Ȃᶛ ̆ ԍ֟ 1% ȁ ̂
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̃ ̂ ԍ 99.99%̃ ԍ֟ 0.1%

̂ ̆ ȁ ̆ ∞ ̃̆ᵖ ῍

Ҍ ֟ 5%̕ 

b̃̃ ҍ ȁ ֟ ȁ ῤֲ

̆ ; 

C̃ ↕҉ ҍ ῏ ̆ᵖ ᵀ

Ҍ ’Ҋ̂ ԍ 1% ̃ ̆ᵖ ῍

Ҍ ṿ 5%Ȃ 

2.3.3. 环境影响类型 

ԅ 6 ԅ №̆≢ҹ Ṝ ̂Climate 

Change,GWP̃̆∆ ̂Primary energy demand,PED̃̆

̂Resource Depletion - water,WŨ̆ ̂Acidification,AP̃̆ Ῑ ṿ

̂eutrophication,EP̃̆ ᾣ ̂Photochemical Ozone Formation, POFP Ȃ̃ 

2.3  

 ᵝ Һ  

Ṝ  kg CO2 eq. CO2,CH4,N2O… 

∆  MJ  , , ... 

 kg , , Ҋ … 

 kg SO2 eq.  SO2, NOx, NH3… 

Ῑ -  kg PO43- eq.  NH3̆NH4-N̆COD… 

 kg CFC-11 eq. CCl4, C2H3Cl3, CH3Br… 

ᾣ  kg NMVOC eq. C2H6, C2H4… 

注：eq 是 equivalent 的缩写，意为当量。例如气候变化指标是以 CO2 为基准物质，

其他各种温室气体按温室效应的强弱都有各自的 CO2 当量因子，因此产品生命周期的各

种温室气体排放量可以各自乘以当量因子，累加得到气候变化指标总量（通常也称为产

品碳足迹，Product Carbon Footprint, PCF），其单位为 kg CO2 eq.。 

2.3.4. 数据质量要求 

ף LCA ף ҍ ף ӊ ̆

ᵀ CLCD Ȃ 
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CLCD Ҭ ҍ ŵ׆̆ ҍ ȁ

Ŷ ף ȁŷ ף ȁŸ ף ҩ ᵀ̆ ῏

̆ ᵀῒҍ҉ Ҍ Ȃ Ҍ

ᵀ ̆ Ὲ Ҍ ᴰ ҍ ̆ ⌠ LCA Ҍ

Ȃ 

2.3.5. 软件与数据库 

eFootprint ᴆ ̆ ԅ IGBT ̆

⌠ LCA ȂeFootprint ᴆ ַ Ὲ LCA

№ ᴆ̆ ῃ № ̆ ῤ ԅҬ

̂CLCD̃ȁ ELCD Ecoinvent Ȃ 

Ҭ ⌠ Ҭ ̂CLCD̃ ַ ̆ ԍ

Ҭ ҙ ҙ ȂCLCD ῤ

Һ ȁ֜ Ȃ 

eFootprint ᴆҬ IGBT LCA ̆ῒ ᶏ

Ҋ ̔ 

2.4  

    

DBC   736842836@qq.com 1.0 

   CLCD-China-ECER 0.8 

   
lcacontest-s-r2rv@ike-global.com 

1.0 

  Ҝ 1006374914@qq.com 1.0 

PP  
waste incineration of 

plastics (PE, PP, PS, PB) 
ELCD 3.0 

   yxt@ike-global.com 1.0 

Ҝ   CLCD-China-ECER 0.8 

 ֟ ֟ Ҭ ⱬ  CLCD-China-ECER 0.8 
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3. 生命周期清单分析 

 

3.1 IGBT  

 

3.1 IGBT ֟  

 
  ᵝ № ҉  

֟

 
IGBT  1  ĺĺ —— 

 

DBC 
 12 g 1mm +

 

736842836@qq.com 1.0 

 3 g CLCD-China-ECER 0.8 

 1  ̆ 10g 
lcacontest-s-r2rv@ike-global.

com 1.0 
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 0.7 g  1006374914@qq.com 1.0 

 70 g  CLCD-China-ECER 0.8 

 6 g PP ELCD 3.0 

 4 g PP ELCD 3.0 

Ҝ 2 g  CLCD-China-ECER 0.8 

 5 g  yxt@ike-global.com 1.0 

₀  25g g  yxt@ike-global.com 1.0 

 0.2 kW.h ĺĺ CLCD-China-ECER 0.8 

 
 0.5 mg ĺĺ —— 

 

4. 生命周期影响分析 

4.1. LCA结果 

eFootprint ҉ 1 IGBT LCA ̆ №

ҹ GWP ȁPED ȁWU ȁAP ȁEP ȁPOFP Ȃ 

4.1 IGBT LCA  

 ᵝ LCA  

GWP kg CO2 eq 1.037 

PED 



ᴍ Ὲ             ֤ Ⱶ Ὲ                         

 

 

 8  

4.2 IGBT LCA  

 GWP  PED  WU  AP  POFP  EP  

 

0.847  47.334  33.875  9.15E-03 3.98E-03 3.25E-02 

81.69% 95.62% 97.86% 89.51% 98.05% 99.80% 

֟ ֟ 

0.190  2.169  0.742  1.07E-03 7.92E-05 6.65E-05 

18.31% 4.38% 2.14% 10.49% 1.95% 0.20% 

 

1.037  49.504  34.617  1.02E-02 4.06E-03 3.26E-02 

100% 100% 100% 100% 100% 100% 

 

 

图 4.1 IGBT 模块生命周期各过程对环境影响的相应贡献图 

4.1 ̆ IGBT Ҭ̆

̆֟ ֟ ӊȂ 

4.3. 清单数据灵敏度分析 

ᵝ Ȃ №

̆ ⱬ ᵀ̆׆ Ȃ

Ҭ ↓ԅ GWP ȁPED ȁWU ȁAP ȁEP ȁPOFP ̘0.5% Ȃ 
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4.3  

 
 

GWP PED WU AP POFP EP 

 DBC 8.57% 16.29% 4.49% 2.64% 4.49% 4.07% 

  1.42% 0.32% 4.90% 4.20% 0.17% 0.19% 

  0.06% 0.02% 0.01% 0.04% 0.01% 0.00% 

 
 

21.25% 7.40% 76.00% 23.59% 77.85% 93.31% 

 
 

4.39% 1.14% 1.90% 1.35% 2.52% 0.05% 

 
 

2.93% 0.76% 1.26% 0.90% 1.68% 0.03% 

 Ҝ 5.82% 1.17% 0.89% 3.16% 0.92% 0.07% 

 

 

6.21% 11.42% 1.40% 8.94% 1.74% 0.34% 

 
₀

 
31.03% 57.12% 7.01% 44.69% 8.68% 1.72% 

֟ ֟  18.31% 4.38% 2.14% 10.49% 1.95% 0.20% 

 

5. 生命周期解释 

5.1. 完整性说明 

IGBT ҹ׆ ⌠ ῒ̆

ԅ ȁ֟ ֟ Ȃ ↕̆

’Ȃ 

5.1 



ᴍ Ὲ             ֤ Ⱶ Ὲ                         

 

 

 10  

ԍ 5%֟ ̆

҉ ֟  
  

ԍ 1%֟ ̆

 
  

ԍ 1%֟ ̆ғ

҉ ף Ҍѿ  
  

 

Һ ̔ 

CLCD ̆Ҭ ̆ 0.8 0.9 

Ecoinvent ̆ῃ ̆ 3.1 

LCA ᴆ ΐ eFootprint̆V1.0 

ᵀ  
№҉ץ ̆IGBT LCA

LCA Ȃ 

 

5.2. 绿色设计改进方案 

4.1 ̆ IGBT Ҭ̆

̆֟ ֟ ӊȂҹ IGBT Ҭ҉

֟ ̆ 5.1Ȃ 

 

图 5.1 IGBT 模块上游消耗生产对环境影响类型的贡献 

5.1 ̆ ̆ ₀

DBC ӊ̆ ֟ Ȃ

̆ ȁ ₀ ȁDBC IGBT

Ȃ 
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̂1̃ ᴇ ᴑ̆ҙ Ҥ └ IGBT ֟

̆ ᶏ ֟ ף ֟ ̆ ֟

̆ └ ̆ Ῑ Ȃ ᶏ ⱬ ̆ᶏ

Ῥ ף Ҍ Ῥ Ȃ⁞ ⱬ Ҭ Ȃ 

̂2̃ ȁ ₀ ȁDBC ̆ ᶫ ̆

̆ Ȃ 

̂3̃ ᴑҙ ⱴ ȁ ₀ ȁDBC ᶫ └̆Ὲ

̆ᴨᾢ ֟ ̆Ḇ ᶫ

ҹ Ȃ 

 



ᴍ Ὲ            ֤ Ⱶ Ὲ                         

 

 

 12  

5.3. 生命周期评价结果 

№҉ץ ̆ ֟ 1 IGBT ԋ ̂GWP̃ҹ

1.037 kg CO2 eq̕ ѿ ̂PED ҹ̃ 49.504MJ ̕ ̂WŨ

ҹ 34.617kğ ԋ ̂AP̃ҹ 1.02E-02kg SO2 eq̕

̂EP ̃ҹ 3.26E-02kg PO43-eq̕ ̂POFP̃

ҹ 4.06E-03kg NMVOC eqȂ 

ץ 1 IGBT
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6.2. 产品BOM表 

 



ᴍ Ὲ            ֤ Ⱶ Ὲ                         

 

 

 15  

6.3. 产品及包装图片 

 

 

 


