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1200V /40A Trench Field Stop IGBT 

YGW40N120F1C 
FEATURES 
 
 High breakdown voltage to 1200V for 

improved reliability 

 Trench-Stop Technology offering : 

 Very tight parameter distribution 

 High ruggedness, temperature stable 

behavior 

 Short circuit withstand time – 10s 

 Low  VCE(SAT) 

 Easy parallel switching capability due 

to positive temperature coefficient in 

VCE(SAT) 

 Enhanced avalanche capability 

 
 
 
APPLICATION 
 Uninterruptible Power Supplies 

 Welding 

 PFC applications 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

Product Package Packaging 
YGW40N120F1C TO247 Tube 

VCE 1200 V 

IC 40 A 

VCE(SAT)   IC=40A 2.0 V 
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YGW40N120F1C 
Maximum Ratings  

   

Parameter Symbol Value Unit 

Collector-Emitter Breakdown Voltage  VCE 1200 V  

DC collector current, limited by Tjmax 
TC = 25°C 
TC = 100°C 

IC  
 

80 
40 

A  

Diode Forward current, limited by Tjmax 

TC = 25°C 
TC = 100°C 

IF  
 

80 
40 

A  

Continuous Gate-emitter voltage VGE ±20 V 

Transient Gate-emitter voltage VGE ±30 V 

Turn off safe operating area VCE ≤1200V,  
Tj ≤ 150°C 

- 120 A 

Pulsed collector current, VGE= 15V, 

 tp limited by Tjmax 
ICM 120 A 

Short Circuit Withstand Time, VGE= 15V,  
VCE≤ 600V  

Tsc 10 μs 

Power dissipation , Tj=25℃ Ptot 250 W 

Operating junction temperature  Tj   -40...+150 °C 

Storage temperature  Ts  -55...+150  °C 

Soldering temperature, wave soldering 1.6mm 
(0.063in.) from case for 10s  

- 260  °C 

 
Thermal Resistance  

   

Parameter Symbol Max. Value Unit 

IGBT thermal resistance, 
junction - case  

Rθ(j-c) 0.5 K/W  

Diode thermal resistance, 
junction - case  

Rθ(j-c) 1 K/W  

Thermal resistance, 
junction - ambient 

Rθ(j-a) 40 K/W  
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YGW40N120F1C 
Electrical Characteristics of the IGBT（Tj= 25℃ unless otherwise specified）： 

Parameter Symbol Conditions Min Typ Max Unit 

Static  
Collector-Emitter 
breakdown voltage  

BVCES  VGE=0V , IC=250μA 1200 - - V  

Gate threshold voltage  VGE(th)  VGE=VCE, IC=250μA  5.2 6.0  6.8 V  

Collector-Emitter 
Saturation voltage  

VCE(sat)  
VGE=15V, IC=40A 
Tj = 25°C 
Tj = 150°C 

 
- 
- 

 
2.0 
2.5 

 
2.5 
- 

V  

Zero gate voltage 
collector current 

ICES 
VCE = 1200V, VGE = 0V 
Tj = 25°C 
Tj = 150°C 

 
- 
- 

 
- 
- 

 
100 
1000 

μA 

Gate-emitter  
leakage current 

IGES VCE = 0V, VGE = ±20V - - 100 nA 

Transconductance gfs VCE=20V, IC=20A - 20 - S 

 
 

Parameter Symbol Conditions Min Typ Max Unit 

Dynamic  

Inpu‰⁔洠⽆㔠ㄠ呦‰‰‰⁓䌠〠呲‹㐀npu‰⁔洠⽆㔠ㄠ呦‰‰‰⁓䌠〠呲‹㐀npu‰〴⸴‴㈰⸸ㄠ浬‵㌹⸰㐠㐰㘮㔳‰〰᠀†〠呭 䘵‱⁔映〠〠〠千‰⁔爠㤴ؠ㐲〮㌳‵〳⸶⸶㐠㐲〮㠱‵㌸⸵㘠㐲〮㠱‵㌸⸵㘠㐲〮㌳‵〳⸶㐠㐲〮㌳ਵ㌸⸵㘠㐲〮㠱‵㌹⸰㐠㐲〲㜮㈵′ㄹ⸴㠠㔲㘮㜷‱㜰⸵㈠㔲㘮㜷ਲㄹ⸴㠠㔲㜮㈵′ㄹ⸹㘠㔲㜮㈵′ㄹ⸹㘠㔲㘮㜷⁔映〠〠〠千‰㐱⸶㠲⁔䐠嬨 ⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㈱‱⁔映〠〠〠獣‰‰‰⁓㔠㘶洠㈱㤮㤶㐱⸶㠷‵㜮ㄲ‴㤸⸵㜠氠栠映ഊㄷ〮〴‴㤹⸰㔠洠ㄷ〮㔲‴㤹⸰㔠氠ㄷ〮㔲‴㤸⸵㜠氶⁔䐸㤶㙭′ㄹ⸹㘠洴ㄮ㘸ㄱ⸰㐠〠〠呭‶‰‰⁔洠⽆㔠ㄠ呦‰‰‰挠〠〠〠千‰⁔爠㌳⸵〱‶㠮㤹㘠呄‰䉔‱␀─
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YGW40N120F1C 
Switching Characteristic, Inductive Load 

Parameter Symbol Conditions Min Typ Max Unit 

Dynamic , at Tj = 25°C 

Turn-on delay time td(on) 

 
VCC = 600V,  IC = 40A, 
VGE = 0/15V,  
 Rg=12Ω 

 

- 45 - ns 

Rise time tr -      25 - ns 

Turn-on energy Eon - 4.05 - mJ 

Turn-off delay time td(off) - 200 - ns 

Fall time tf - 75 - ns 

Turn-off energy Eoff - 1.35 - mJ 

 
Electrical Characteristics of the DIODE（Tj= 25℃ unless otherwise specified） 

Parameter Symbol Conditions Min Typ 

̷ 䘵‱⁔映〠〠〠獣‰‰‰⁓䌠〠呲″⸳㌠㑃‰⁔爠㌮㜴㜠呄⁛⠃㜸㐷⁔䑲″ㄮ㠰ㄠ㐲⸷㐷⁔䐠嬨 ⥝告⁅名ੂ吠ㄲ‰〠ㄲ‰‰⁔洠⽆㔠ㄠ呦‰‰‰獣‰‰‰⁓䌠〠呲‱㈮㘱‵㤮㈲㜠呄⁛⠀⤀̀獣‵‰氠栠映ഊ獣‵〱㘰⸸㔠汣‰‰ㄶ〮㠵挠〠‰氠⸸㔠氠㔰㌮ㄶ‵㠲⸲ㄠ氠栠圪ഊ䉔‱㈠〠ⴰ‱㈠〠〠呭 䘵‱⁔映〠〠㐮㌴嬨̷㠴㜠呄爠㌱⸸〱‴㈮㜴㜠呄⁛⠀ĩ嵔䨠䕔ഊ儵㈰捬ਵ㘲〠獣氮㠵‱㘹‰氠⸸⁅名ੑ㔲㠠㘰㌮㠱‵㌠䕔ഊ儵㈰捬ਵ㘲〠獣氮㠵‱㘹‰氠⸸⁅名ੑ㔲㠠㘰㌮㠱‵㌠映ഊ㔶㈰捬洰‰ㄠ㔰㌮㈰捬⸸‰ㄠ㔰㌮㈰氠⸸†氠ㄶ㤠〠獬㈴㠠〠匠㈰捬氰㈴㠠〠匠㈸‶〳⸸㈴〠獣′〠獬㔶㈰捬⸸㔠ഊ㐵㘲㠠㘰㌮㠱‹ㄶ㤠〠獬ਵ㌸⸲〠獣氮㠵ਵ㌸⸲㠠㘰㌮㠵‵㌹⸲㠠㘰㌮㠱‵㌠‵㌹⸲〠獣汨ਵ㌸⸲〠獣氮㠵ਵ㌸⸲㠠㘰㌮㠵‵㌹⸲㠠㘰㌮㠱‵㌠䕔ഊ儵㈸‶〳洸㔠氠ㄶ㤠〠獬㌰㌮〱㘰⸷‱㘱‹ㄶ㤠〠獬㠵㔶㈸‶〳⸸ㄠഊ㐵㘰ㄶ〮ㄠ洠㤱㘹〱㘰⸷‱㘱ਰ㌮㈸‶〳洸映㜴㜸㌮㈸‶〳⸸ㄠ㜴㜸㌮〱㘰⸱ਰ㌮〱㘰⸷‱㘵‵〳⸲㠠㘰㍭㠵ੑ㔲㠠㘰㌮㠵ੑ㔰ㄶ〮㔠氠㔰㌮〱㘰⸷‱㘵‵㌹⸲㠠㘰㍭㠵ਵ㌸⸲㠠㘰㌮㠵ਵ㌸⸰ㄶ〮㠵㔰㌮〱㘰⸷‱㘱㘠㔸㈮㈱⁗⨠渍ੂ吠ㄲ‰〠ㄲ‰‰⁔洠⽆ㄵ‱⁔映〠〠〠猷⁔䐱‰⁓䌠〠呲‵⸲‵㜮㔲㜠呄⁛⠀ⴀ⸀∀ᰀἩ⸹㌷⠀̷‴㔳⸰嵔䨠䕔ഊㄠ㐵㌴㤰挠〮㠵挠〴㤰挠〮㠵挠〮そ告⁅⸸㔠氠㔰㌮ㄶ‵㠲⸲ㄠ氠栠圪ഊ䉔‱㈠〠ⴰ‱㈠〠〠呭 䘵‱⁔映〠〹‰⁓㜠呄ㄠ〠千‰⁔爠㠰ㄠ㐲⸷㐷⁔䐠嬨 ⥝告⁅名ੑ㔰ㄶ٭㠠‱㘹〱㘰⸸‱㘹〱㈠㘴㐮㠵‵⸰嵔䨠䔮㠵‵㌠映ഊ㔶〱㘆洸㤰ㄠ㔰㌮〱㘰⸹〱‵〳⸰㘴‶㈴⸵㜠洠㔮そ告⁅⸸㔠氠㔳㤰ㄠ㔰㌮〱㘆洸‰ㄠഊ儵〱㘰⸹〱‵⸰嵔䨠䔮㠹〱‵〳⸰㘴‶㈴⸷‱㘹〱ੑ㔰ㄶ٭㠲㐰挠〱㘰⸲㐰挠そ告⁅⸸㤰ㄠ氠㔮そ告⁅⸸㔠氠㔳㈴〠獣‰ㄶ٭㠲㐸‰⁓‰ㄶ〮㈴㠠〠匠〴‶㈴⸵㜴〠獣‰嵔䨠䔮㠱‵㌲㐸‰⁓‰ㄶ٭㠠栠昳〳⸰ㄶ〮㌰㌮〴‶㈴⸵㜴㠠〠匠〴‶㈴⸵㜠氠ㄶ㌰㌮〱㘆洸㠊儵〱㘰⸠栠昸‵⸰嵔䨠䔮㠠栠昳〳⸰㐠㘲㐮㔰⸳㜠氠㌵㐸ੑ㔰ㄶ٭㠱‹ㄶ㤰ㄶ〮ㄠ洠㤱㘹そ告⁅⸸㠠㔮そ告⁅⸸㔠氠㔳ㄠ洠㤱㘹〱㘆洸ㄠഊ㐵㘰ㄶ〮ㄠഊ㐵㘰㠠㘲㐮㔷‹‵⸰嵔䨠䔮㠵‵㌱㔶〱㘆洮ㄠഊ〳⸰ㄶ〮ㄠഊ〳⸰㘠㘲㐮㔷†㔮そ告⁅⸸㔠氠㔳ㄠഊ〳⸰ㄶ٭㠱‷㐷㠳⸰ㄶ〮ㄠ㜴㜸㌮〴‶㈴⸵㜠洠〳⸰㐠㘲㐮㔰⸳㜠氱‷㐷㠳⸰ㄶ٭㠵‵〳⸰ㄶ〮㔠氠㔰㌮〴‶㈴⸵㜠㜴㜸㌮〴‶㈴⸵㜠氠ㄶ㔠氠㔰㌮〱㘆洸㔠氠ഊ儵〱㘰⸵‵⸰嵔䨠䔮㠵‵〳⸰㐠㘲㐮㔷‵〳⸰㐍ੑ㔰ㄶ٭㠵㔠氵〳⸰ㄶ〮㔵㔰㌮そ告⁅⸸㔠氠氠㔮そ告⁅⸸㔠氠㔳‵㔰㌮〱㘆洸㔠ഊ㔳㠮〱㘰⸸㔍ਵ㌸⸰㈠㘲㐮㔷‵〳⸰㐠㘲㐮㔷‵〳㔠氠㔮そ告⁅洮㠠氠ㄶ㤰ㄲ‶㐴⸸‱㘴㤰挠〮㠵‵㐹〠獣‰⸵‵㌠㔠氵〳⸰〹ਵ㌸⸰㈠㘲㐮㔷ਵ㌸㐹〠獣‰⸸㔠氠獣‹〠獣‰⸵‵㌸⸹㈠㔸㈮㘹ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‰挠‰〠千‰⁔爠㐶㐰̩ⴵ⸰㔨tNᘩ㠮㔷㠨s㘵㈠㔳⸳〇㜹⁔䐠嬨)Pt⤭ㄴ㐷⁔䐠嬨P̩㔮㠶㌲⤭㠮㔷㠮㤳㜨ȩ⸸㘰〈r⤭㜮㌲㈨ခ⤱〮㠶㔨mĔ⤱〮㠳㤨r⤭㜮㌲㈨m⤱㜮ㄱ㔨e⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‵氠ㄶ㐰〠千‰⁔爠㐶㠰ㄠ㐲⸷㐷⁔䐠嬨e⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰ਵ㜶㘴〠猰⁓䌠〠呲‴㘸〷‵㘮㈵㠠呄⁛⠀ᔩ嵔䨠䕔ഊ䉔‶⸹㘠〠ⴰ‶⸹㘠〠〠呭 䘵‱⁔映〠〠ㄠ獣‰‷⸴〠千‰⁔爠ㄵⰩ‰〭㜮㌲㈾㔵⸰㐱⁔䐠嬨 ⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‰‷ㄸ㘴〠猰⁓䌠〠呲‴㘸〱‴㈮㜴㜠呄⁛⠀ࠩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〲㕬㘶㐰〠千‰⁔爠㐶㤶㠠㔷⸳㤹⁔䐠嬨I⥝告⁅名ੂ吠㘮㤶‰〠㘮㤶‰‰⁔洠⽆㔠ㄠ呦‰‰‰‰㜰‷⸴〠千‰⁔爠ㄵⰩ㈮㜴㜠呄⁛⠀ࠩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〲㘠㐵㌴〠猰⁓䌠〠呲‴㘸〱‴㈮㜴㜠呄⁛⠀ࠩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〲〠〠㌴〠猰⁓䌠〠呲‴㘹㔷‵㜮㌹㤠呄⁛⠀㜀ĩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〠〠㌴〠猰⁓䌠〠呲‴㘯爠㐶㠰㜠㔷⸳㤹⁔䐠嬨0⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‰″㐰〠千‰⁔爠㐶✵㌮㐴㌠呄⁛⠔⥝吹ੂ吠ㄱ⸰㐠‰〠㤮㤶‰‰⁔洠⽆㌴‱⁔映〠〠‰‰‰‰′⁓䌠〠呲‴㘸〱‴㈮㜴㜠呄⁛⠀ࠩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〠〠猹㘶㐰〠千‰⁔爠㐶㠰㐠㔱⸴㌲⁔䐠嬨-⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‰㌳㌴〠猰⁓䌠〠呲‴㘸〱‴㈮㜴㜠呄⁛⠀ࠩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〳‰″㐰〠千‰⁔爠㐶㔷㠮㤳㜨    ⥝告⁅名ੂ吠ㄱ⸰㐠〠ⴰ‱ㄮ〴‰‰⁔洠⽆㔠ㄠ呦‰‰‰㔠㌴〠猰⁓䌠〠呲‴㘵㜸⸵㤮〴ㄠ呄⁛⠀ጩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〠〠‰″㐰〠千‰⁔爠㐶㔷㠮ĀĀĩ嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〠〠猵″㐰〠千‰⁔爠㐶⁛⠀䄰ሀ䄀㰀㠩嵔䨠䕔ഊ䉔‱ㄮ〴‰〠ㄱ⸰㐠〠〠呭 䘵‱⁔映〠〠〠‰″㐰〠千‰⁔爠㐶〰ሀ䄀㰀㠀〮ㄶ㔰ੑ昸栠㠠㌮㘰㠠㔲ੑ昸栠㠠㍭㘰㠠⸲〳昳栠㘠‱⸷㘰〱挠㐰⸲㘰〱匠〠㠠㈴⸸〳‶㈸匠〠㠠㈴洰氠㈰挠㐰㘲‱⸷㘰〱㌮㔰ㄠ㤰〮ㄶ㔰ੑ〱㠠獬〠㔲ੑ〱㠠㍭㘰㠠⸲〳‵〱㘹‱⸷㘰〱儵ഊ䕔⸸㘰〱㘹‱㠠汨獣〠⸲㌹‵㌠‵㠱㌮㘰㠠㔲ੑ㠵㌮㘰㠠⸲㌹‵㠵氮獣〠⸲㌹‵栠氠獣〠㔲ੑ㐍⸰〳‵㠷㌮㘰㠠⸲〳‵㠵㌮㘰㠠㔲ੑ㠵氮獣〠⸲〳‵ੱ「汭獣〠⸲〳㐵⸰〳‵㠷㌮㘰㠠⸲㠳㐷‷㠱㌮㘰㠠⸲〳‵㠵氮獣〠⸲〳‵㠵汭獣〠⸲㠳㐷⸷㔳‴㠷㌮㘰㠠⸲〳ഊㄠ⸸〳‶㈸㌮㜸㜴映⸸捬㈰㌮㜸㜴映栠捬㈰㔶㐶⸲㔳‴㠷㌮㘰㠠㘲㐵ഊㄠ⸸〳‶㈸㌮ਰ㡦氮獣〠⸲〳ഊ映栠捬㈰㔶㙦‱㠷汨獣〠㘲ਵ›㌵‵㠱㌮㘰㠠㔲ੑ昸栠㠠㌮㘰㠠㘲ਵ›㠵氮獣〠㘲ਵ›栵氠獣〠㔲ੑ㐸㌵氠㜠⸳㠰㌮㘰㠠⸲〳昳栠㠠㌮㘰㠠㔲ੑ昸栠㠠氮獣〠⸲㐳昸栠氠氠獣〠′㙓㐳㌵氠㜠⸳㠰㌮㘰㠠′⁓‰㐸㠲㌮㘰㠠⸲〳昳栠㠠氮獣〠⸲〳昳栠氠氠獣〠′⁓‰㐸㌲‵㠱捬㈰挠㐰㌲‵㠱㌮㘰㠠㔲ੑ〱㠠獬〠′獣〠㈴氰捬㈰挠㐰栲氠獣〠㔲ੑ〱㘹‱㠷獬〠⸲〳‵〱㠠獬〠㔲ੑ〱〠汬獣〠㔲ੑ〱〠汭獣〠⸲〳‵〱㘹‱㠷

-

e
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YGW40N120F1C 
 
Fig. 1  FBSOA characteristics                                                                      Fig. 2 Load Current vs. Frequency  

 
 
Fig. 3 Output characteristics                                                                         Fig. 4 Saturation voltage characteristics 

  



  

  
http://www.lu-semi.com/                                            6                                                          2019.11 / Rev3.3 
  

YGW40N120F1C 
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YGW40N120F1C 
 
Fig. 9  Gate charge characteristics                                                                 Fig. 10  Capacitance characteristics 
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YGW40N120F1C 

 

 


