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Package 

Part Number 

QS800SGL330A3S 

Package 

Plastic package 

Marking 

Q 

www.questsemi.com 

 ROHS Compliant 
REACH Compliant 

Applications 

• High Power Converter 

• Wind Power 

• Traction Drive 

QS800SGL330A3S: 

3300V/800A IGBT 

Power Module 

 

 

 
Features 

• Low VCE(sat) SPT IGBT technology 

• Low switching losses 

• 10μs short circuit capability 

• VCE(sat) with positive temperature 
coefficient 

• AlSiC baseplate for high power cycling 
capability 

• AlN substrate for low thermal resistance 

• High reliability package 

Key Values 

PARAMETER VALUE 

VOLTAGE 
(COLLECTOR 
EMITTER) 

3300V 

CURRENT 800A 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C Unless otherwise specified)  

 

IGBT 

𝑷𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓 𝑺𝒚𝒎𝒃𝒐𝒍 𝑽𝒂𝒍𝒖𝒆 𝑼𝒏𝒊𝒕 
𝐂𝐨𝐥𝐥𝐞𝐜𝐭𝐨𝐫 𝐄𝐦𝐢𝐭𝐭𝐞𝐫 𝐕𝐨𝐥𝐭𝐚𝐠𝐞 𝑉𝐶𝐸𝑆 3300 𝑉 

𝐆𝐚𝐭𝐞 − 𝐄𝐦𝐢𝐭𝐭𝐞𝐫 𝐕𝐨𝐥𝐭𝐚𝐠𝐞 𝑉𝐺𝐸𝑆 ±20 𝑉 
𝐂𝐨𝐥𝐥𝐞𝐜𝐭𝐨𝐫 𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝑻𝒄 = 𝟐𝟓℃ 

𝑻𝒄 = 𝟏𝟎𝟎℃ 
𝐼𝐶  1500 

800 
𝐴 

𝐏𝐮𝐥𝐬𝐞𝐝 𝐂𝐨𝐥𝐥𝐞𝐜𝐭𝐨𝐫 𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝒕𝒑 = 𝟏𝒎𝒔 𝐼𝐶𝑀 1600 𝐴 

𝐌𝐚𝐱𝐢𝐦𝐮𝐦 𝐏𝐨𝐰𝐞𝐫 𝐃𝐢𝐬𝐬𝐢𝐩𝐚𝐭𝐢𝐨𝐧@𝑻𝑱 = 𝟏𝟓𝟎℃  𝑃𝐷 9.62 𝑘𝑊 

 

Diode 

𝑷𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓 𝑺𝒚𝒎𝒃𝒐𝒍 𝑽𝒂𝒍𝒖𝒆 𝑼𝒏𝒊𝒕 
𝐑𝐞𝐩𝐞𝐭𝐢𝐭𝐢𝐯𝐞 𝐏𝐞𝐚𝐤 𝐑𝐞𝐯𝐞𝐫𝐬𝐞 𝐕𝐨𝐥𝐭𝐚𝐠𝐞 𝑉𝑅𝑅𝑀 3300 𝑉 

𝐃𝐢𝐨𝐝𝐞 𝐂𝐨𝐧𝐭𝐢𝐧𝐮𝐨𝐮𝐬 𝐅𝐨𝐫𝐰𝐚𝐫𝐝 𝐂𝐮𝐫𝐫𝐞𝐧𝐭 𝐼𝐹 800 𝐴 
𝐃𝐢𝐨𝐝𝐞 𝐌𝐚𝐱𝐢𝐦𝐮𝐦 𝑭𝒐𝒓𝒘𝒂𝒓𝒅 𝑪𝒖𝒓𝒓𝒆𝒏𝒕 𝒕𝒑 = 𝟏𝒎𝒔  𝐼𝐹𝑀 1600 𝐴 

 

Module 

𝑷𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓 𝑺𝒚𝒎𝒃𝒐𝒍 𝑽𝒂𝒍𝒖𝒆 𝑼𝒏𝒊𝒕 
𝐌𝐚𝐱𝐢𝐦𝐮𝐦 𝐉𝐮𝐧𝐜𝐭𝐢𝐨𝐧 𝐓𝐞𝐦𝐩𝐞𝐫𝐚𝐭𝐮𝐫𝐞 𝑇𝑗𝑚𝑎𝑥 150 ℃ 

𝑶𝒑𝒆𝒓𝒂𝒕𝒊𝒏𝒈 𝑱𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝑻𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 𝑇𝑗𝑜𝑝 −40 𝑡𝑜
+ 125 

℃ 

𝐒𝐭𝐨𝐫𝐚𝐠𝐞 𝐓𝐞𝐦𝐩𝐞𝐫𝐚𝐭𝐮𝐫𝐞 𝐑𝐚𝐧𝐠𝐞 𝑇𝑆𝑇𝐺 −40 𝑡𝑜
+ 125 

℃ 

𝐈𝐬𝐨𝐥𝐚𝐭𝐢𝐨𝐧 𝐕𝐨𝐥𝐭𝐚𝐠𝐞 𝐑𝐌𝐒, 𝐟 = 𝟓𝟎𝐇𝐳, 𝐭 = 𝟏𝐦𝐢𝐧 𝑉𝐼𝑆𝑂 6000 𝑉 
𝐏𝐚𝐫𝐭𝐢𝐚𝐥 𝐃𝐢𝐬𝐜𝐡𝐚𝐫𝐠𝐞 𝐄𝐱𝐭𝐢𝐧𝐜𝐭𝐢𝐨𝐧 𝐕𝐨𝐥𝐭𝐚𝐠𝐞 𝐈𝐄𝐂𝟏𝟐𝟖𝟕, 𝐑𝐌𝐒,

𝐟 = 𝟓𝟎𝐇𝐳, 𝑸𝑷𝑫 ≤ 𝟏𝟎𝒑𝑪 
𝑉𝐼𝑆𝑂 2600 𝑉 
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IGBT Characteristics 

 

𝑆𝑦𝑚𝑏𝑜𝑙 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑇𝑒𝑠𝑡 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 𝑀𝑖𝑛 𝑇𝑦𝑝 𝑀𝑎𝑥 𝑈𝑛𝑖𝑡 
𝑉𝐶𝐸(𝑠𝑎𝑡) 𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒐𝒓 𝒕𝒐 𝑬𝒎𝒊𝒕𝒕𝒆𝒓 

 𝑺𝒂𝒕𝒖𝒓𝒂𝒕𝒊𝒐𝒏 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 
𝑰𝑪 = 𝟖𝟎𝟎𝑨, 𝑽𝑮𝑬 = 𝟏𝟓𝑽,  

𝑻𝑱 = 𝟐𝟓℃ 

 𝟑. 𝟏𝟎 𝟑. 𝟒𝟎 
 
  

𝑽 

𝑰𝑪 = 𝟖𝟎𝟎𝑨, 𝑽𝑮𝑬 = 𝟏𝟓𝑽,  
𝑻𝑱 = 𝟏𝟐𝟓℃ 

 𝟑. 𝟖𝟎  

𝑉𝐺𝐸(𝑡ℎ) 𝑮𝒂𝒕𝒆 𝑬𝒎𝒊𝒕𝒕𝒆𝒓  
𝑻𝒉𝒓𝒆𝒔𝒉𝒐𝒍𝒅 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 

𝑰𝑪 = 𝟏𝟔𝟎𝒎𝑨, 𝑽𝑮𝑬 = 𝑽𝑪𝑬,  
𝑻𝑱 = 𝟐𝟓℃ 

𝟓. 𝟓  𝟕. 𝟓 𝑽 

𝐼𝐶𝐸𝑆 𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒐𝒓 𝑪𝒖𝒕
− 𝑶𝒇𝒇 𝑪𝒖𝒓𝒓𝒆𝒏𝒕 

 𝑽𝑪𝑬 = 𝑽𝑪𝑬𝑺, 𝑽𝑮𝑬 = 𝟎𝑽,  
𝑻𝑱 = 𝟐𝟓℃ 

  𝟏𝟐. 𝟎 𝒎𝑨 

𝐼𝐺𝐸𝑆 𝑮𝒂𝒕𝒆 − 𝑬𝒎𝒊𝒕𝒕𝒆𝒓  
𝑳𝒆𝒂𝒌𝒂𝒈𝒆 𝑪𝒖𝒓𝒓𝒆𝒏𝒕 

 𝑽𝑮𝑬 = 𝑽𝑮𝑬𝑺, 𝑽𝑪𝑬 = 𝟎𝑽,  
𝑻𝑱 = 𝟐𝟓℃ 

  𝟓𝟎𝟎 𝒏𝑨 

𝐶𝑖𝑒𝑠 𝑰𝒏𝒑𝒖𝒕 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒂𝒏𝒄𝒆 𝑽𝑮𝑬 = 𝟐𝟓𝑽, 𝒇 = 𝟏𝑴𝑯𝒛,  
𝑽𝑮𝑬 = 𝟎𝑽 

 𝟏𝟐𝟓  𝒏𝑭 

𝐶𝑟𝑒𝑠 𝑹𝒆𝒗𝒆𝒓𝒔𝒆 𝑻𝒓𝒂𝒏𝒔𝒇𝒆𝒓 
 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒂𝒏𝒄𝒆 

 𝟏. 𝟒𝟖  𝒏𝑭 

𝑄𝐺 𝑮𝒂𝒕𝒆 𝑪𝒉𝒂𝒓𝒈𝒆 𝑽𝑮𝑬 = 𝟏𝟖𝟎𝟎𝑽  
𝑽𝑮𝑬 = −𝟏𝟓𝑽 𝒕𝒐 + 𝟏𝟓𝑽 

 𝟖. 𝟎𝟕  𝝁𝑪 

𝑡𝑑(𝑜𝑛) 𝑻𝒖𝒓𝒏 − 𝑶𝒏  
𝑫𝒆𝒍𝒂𝒚 𝒕𝒊𝒎𝒆 

 
𝑽𝑪𝑪 = 𝟏𝟖𝟎𝟎𝑽 

𝑰𝑪 = 𝟖𝟎𝟎𝑨  
𝑹𝑮 = 𝟐. 𝟐𝛀 

𝑽𝑮𝑬 = ±𝟏𝟓𝑽 

𝑻𝑱 = 𝟐𝟓℃ 

 𝟓𝟐𝟓  𝒏𝒔 

𝑡𝑟 𝑹𝒊𝒔𝒆 𝒕𝒊𝒎𝒆  𝟏𝟗𝟎  

𝑡𝑑(𝑜𝑓𝑓) 𝑻𝒖𝒓𝒏 − 𝒐𝒇𝒇  
𝑫𝒆𝒍𝒂𝒚 𝒕𝒊𝒎𝒆 

 𝟏𝟎𝟓𝟎  

𝑡𝑓 𝒇𝒂𝒍𝒍 𝒕𝒊𝒎𝒆  𝟑𝟒𝟎  

𝐸𝑜𝑛 𝑻𝒖𝒓𝒏 − 𝒐𝒏  
𝒔𝒘𝒊𝒕𝒄𝒉𝒊𝒏𝒈 𝒍𝒐𝒔𝒔 

 𝟏𝟎𝟎𝟎  𝒎𝑱 

𝐸𝑜𝑓𝑓 𝑻𝒖𝒓𝒏 − 𝒐𝒇𝒇  
𝒔𝒘𝒊𝒕𝒄𝒉𝒊𝒏𝒈 𝒍𝒐𝒔𝒔 

 𝟖𝟖𝟎  

𝑡𝑑(𝑜𝑛) 𝑻𝒖𝒓𝒏 − 𝑶𝒏  
𝑫𝒆𝒍𝒂𝒚 𝒕𝒊𝒎𝒆 

𝑽𝑪𝑪 = 𝟏𝟖𝟎𝟎𝑽 

𝑰𝑪 = 𝟖𝟎𝟎𝑨  
𝑹𝑮 = 𝟏. 𝟐𝛀 

𝑽𝑮𝑬 = ±𝟏𝟓𝑽 

𝑻𝑱 = 𝟏𝟐𝟓℃ 

 𝟓𝟑𝟎  𝒏𝒔 

𝑡𝑟 𝑹𝒊𝒔𝒆 𝒕𝒊𝒎𝒆  𝟐𝟎𝟎  

𝑡𝑑(𝑜𝑓𝑓) 𝑻𝒖𝒓𝒏 − 𝒐𝒇𝒇  
𝑫𝒆𝒍𝒂𝒚 𝒕𝒊𝒎𝒆 

 𝟏𝟐𝟎𝟎  

𝑡𝑓 𝒇𝒂𝒍𝒍 𝒕𝒊𝒎𝒆  𝟒𝟔𝟎  

𝐸𝑜𝑛 𝑻𝒖𝒓𝒏 − 𝒐𝒏  
𝒔𝒘𝒊𝒕𝒄𝒉𝒊𝒏𝒈 𝒍𝒐𝒔𝒔 

 𝟏𝟑𝟖𝟎  𝒎𝑱 

𝐸𝑜𝑓𝑓 𝑻𝒖𝒓𝒏 − 𝒐𝒇𝒇  
𝒔𝒘𝒊𝒕𝒄𝒉𝒊𝒏𝒈 𝒍𝒐𝒔𝒔 

 𝟏𝟐𝟓𝟎  

𝐼𝑠𝑐 𝑺𝑪 𝑫𝒂𝒕𝒂 𝒕𝒑 ≤ 𝟏𝟎𝝁𝒔, 𝑽𝑮𝑬 = 𝟏𝟓𝑽, 

 𝑻𝑱 = 𝟏𝟐𝟓℃, 

 𝑽𝑪𝑪 = 𝟐𝟓𝟎𝟎𝑽, 
𝑽𝑪𝑬𝑴 ≤ 𝟑𝟑𝟎𝟎𝑽 

 𝟑𝟑𝟎𝟎  𝑨 
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Diode Characteristics 

𝑺𝒚𝒎𝒃𝒐𝒍 𝑷𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓 𝑻𝒆𝒔𝒕 𝑪𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 𝑴𝒊𝒏 𝑻𝒚𝒑 𝑴𝒂𝒙 𝑼𝒏𝒊𝒕 
𝑉𝐹  𝐷𝑖𝑜𝑑𝑒 𝐹𝑜𝑟𝑤𝑎𝑟𝑑 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝐼𝐹 = 800𝐴, 

𝑉𝐺𝐸 = 0𝑉 
 𝑇𝑗 = 25℃ 

 2.30 2.60 𝑉 

𝐼𝐹 = 800𝐴, 
𝑉𝐺𝐸 = 0𝑉 

 𝑇𝑗 = 125℃ 

 2.35  

𝑄𝑟  𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝐶ℎ𝑎𝑟𝑔𝑒 𝑉𝑅 = 1800𝑉 
𝐼𝐹 = 800𝐴 

−
𝑑𝑖

𝑑𝑡
= 4200𝐴/𝜇𝑠 

𝑉𝐺𝐸 = −15𝑉 
𝑇𝑗 = 25℃ 

 710  𝜇𝐶 

𝐼𝑅𝑀  𝑃𝑒𝑎𝑘 𝑅𝑒𝑣𝑒𝑟𝑠𝑒 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐶𝑢𝑟𝑟𝑒𝑛𝑡  500  𝐴 

𝐸𝑟𝑒𝑐  𝑅𝑒𝑣𝑒𝑟𝑠𝑒 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐸𝑛𝑒𝑟𝑔𝑦  620  𝑚𝐽 

𝑄𝑟  𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝐶ℎ𝑎𝑟𝑔𝑒 𝑉𝑅 = 1800𝑉 
𝐼𝐹 = 800𝐴 

−
𝑑𝑖

𝑑𝑡
= 4200𝐴/𝜇𝑠 

𝑉𝐺𝐸 = −15𝑉 
𝑇𝑗 = 125℃ 

 950  𝜇𝐶 

𝐼𝑅𝑀  𝑃𝑒𝑎𝑘 𝑅𝑒𝑣𝑒𝑟𝑠𝑒 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐶ℎ𝑎𝑟𝑔𝑒  925  𝐴 

𝐸𝑟𝑒𝑐  𝑅𝑒𝑣𝑒𝑟𝑠𝑒 𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐸𝑛𝑒𝑟𝑔𝑦  1180  𝑚𝐽 

 

Module Characteristics 

𝑺𝒚𝒎𝒃𝒐𝒍 𝑷𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓 𝑴𝒊𝒏 𝑻𝒚𝒑 𝑴𝒂𝒙 𝑼𝒏𝒊𝒕 
𝐿𝐶𝐸  𝑆𝑡𝑟𝑎𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑎𝑛𝑐𝑒  20  𝑛𝐻 

𝑹𝑪𝑪′+𝑅_𝜃𝐽𝐶  𝑀𝑜𝑑𝑢𝑙𝑒 𝐿𝑒𝑎𝑑 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒, 𝑇𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝑡𝑜 𝐶ℎ𝑖𝑝  0.18  𝑚𝛺 

𝑅𝜃𝐽𝐶  𝐽𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝐶𝑎𝑠𝑒 (𝑝𝑒𝑟 𝐼𝐺𝐵𝑇) 
𝐽𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡𝑜 𝐶𝑎𝑠𝑒 (𝑝𝑒𝑟 𝐷𝑖𝑜𝑑𝑒)  

  13.0 
25.0 

𝐾/𝑘𝑊 

𝑹𝜽𝑪𝑺 𝐶𝑎𝑠𝑒 − 𝑡𝑜 − 𝑆𝑖𝑛𝑘(𝑝𝑒𝑟 𝐼𝐺𝐵𝑇) 
𝐶𝑎𝑠𝑒 − 𝑡𝑜 − 𝑆𝑖𝑛𝑘(𝑝𝑒𝑟 𝐷𝑖𝑜𝑑𝑒) 

 12.2 
23.4 

 𝐾/𝑘𝑊 

𝑹𝜽𝑪𝑺 𝐶𝑎𝑠𝑒 − 𝑡𝑜 − 𝑆𝑖𝑛𝑘  8.0  𝐾/𝑘𝑊 

𝑀 𝑇𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑇𝑜𝑟𝑞𝑢𝑒, 𝑆𝑐𝑟𝑒𝑤 𝑀4 
𝑇𝑒𝑟𝑚𝑖𝑛𝑎𝑙 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑇𝑜𝑟𝑞𝑢𝑒, 𝑆𝑐𝑟𝑒𝑤 𝑀8 

𝑀𝑜𝑢𝑛𝑡𝑖𝑛𝑔 𝑇𝑜𝑟𝑞𝑢𝑒, 𝑆𝑐𝑟𝑒𝑤 𝑀6 

1.8 
8.0 

4.25 

 2.1 
10 

5.75 

𝑁𝑚 

𝐺 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑜𝑑𝑢𝑙𝑒  1050  𝑔 
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Figure 1: IGBT Output Characteristics 

 

Figure 2: IGBT  

 

Figure 3: IGBT Switching Loss vs Ic 

 

Figure 4: IGBT Switching Loss vs Rg 
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Figure 5: RBSOA 

 

Figure 6: IGBT Transient Thermal Impedance 
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Figure 7: Diode Forward Characteristics 

 

Figure 8: IGBT Switching Loss vs IF 
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Figure 9: Diode switching loss vs RG  

 

Figure 10: Diode transient thermal impedance  
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Disclaimer: 

The products described in this datasheet are intended for general-purpose 
applications, and their specifications and performance characteristics have 
been established under standard operating conditions. They are not 
specifically designed or authorized for use in life-critical or life-support 
systems. Life-critical systems are those in which the failure of a 
semiconductor device could lead to loss of life, severe injury, or severe 
damage to property. 

It is essential to note that the use of our products in life-critical systems is 
strictly prohibited without prior written consent and agreement with Quest 
Semi. Any such usage is at the sole risk of the customer, and Quest Semi 
disclaims any liability, damages, or loss arising from the use of our products in 
such applications. 

If you are considering the use of our products in life-critical systems, please 
contact our sales and technical support teams to discuss the necessary 
measures, risk assessment, and product customization that may be required 
to ensure compliance with the stringent safety and reliability standards 
associated with these applications. Customers are strongly advised to 
conduct their own analysis and testing to confirm the suitability and reliability 
of our products for their intended application, especially in life-critical systems. 

Quest Semi reserves the right to make changes to product specifications and 
discontinue products without notice. It is the responsibility of the customer to 
ensure that the latest versions of datasheets are consulted before finalizing 
system designs or orders. 
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