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About us 
 

Bruckewell Technology Co., LTD is a discrete 

semiconductor design company that have the able to 

offer KGD wafer-level products to provide silicon and 

wide bandgap (WBG) power semiconductor devices. 

 

We pride ourselves in our expertise in all areas of 

power semiconductor technology and business 

operations, our technical team that from Vishay & 

Infineon contributes over 25 years expertise in power 

semiconductor.  

 

 

 

 

 
 

Through innovation technical excellence and continuous improvement. 
 

 

 





 

 

 

 

 

 

 

Isolated Dual-Channel Gate Driver 
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5Cbмп·мн ŦƻǊ ǘƘŜ ǘƘǊŜŜπǇƘŀǎŜ .[5/ ƳƻǘƻǊ ŀǇǇƭƛŎŀǝƻƴ 

¢ƘǊŜŜπǇƘŀǎŜ .[5/ ƳƻǘƻǊ ƛǎ ǘȅǇƛŎŀƭƭȅ ǇƻǿŜǊŜŘ ōȅ ǘƘǊŜŜ ǇŀƛǊǎ ƻŦ ah{C9¢ǎ ŀǊǊŀƴƎŜŘ ƛƴ ŀ 
ōǊƛŘƎŜ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŎƻƴǘǊƻƭƭŜŘ ōȅ t²aΦ t²a ƻũŜǊǎ ǇǊŜŎƛǎŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ƳƻǘƻǊΩǎ 
ǎǇŜŜŘ ŀƴŘ ǘƻǊǉǳŜΦ ¢ƘŜ пл± ah{C9¢ǎ ƛƴǾŜǊǘŜǊ ǇƻǿŜǊ ƳƻŘǳƭŜ ƛǎ ŀǾŀƛƭŀōƭŜΣ ǿƛƭƭ ŜȄǘŜƴŘ 
ǘƻ слϤмлл± ah{C9¢ǎΣ ŀƴŘ {ƛ/ ah{ ŦƻǊ ǘƘŜ ƘƛƎƘ ŦǊŜǉǳŜƴŎȅ ŀǇǇƭƛŎŀǝƻƴǎΦ 
 

¢ƘŜ ƳŀƧƻǊ ǎǇŀŎŜ ƻŦ t/. ƛǎ ŦǊƻƳ ǘƘŜ ǎƛȄ ah{C9¢Φ 

 

.ǊǳŎƪŜǿŜƭƭ tǊƻǇƻǎŀƭ 

¢ƘŜ a{L9плbмрлπсκa{L9плbфлπс ǳǎŜŘ 

ǘƘŜ ǎƛȄ ah{ ƛƴ ƻƴŜ ǇŀŎƪŀƎŜ ǘƻ ǎŀǾŜ фл҈ 

ŀǊŜŀΣ ƛƳǇǊƻǾŜ ǘƘŜ 9aL ŀƴŘ ƘƛƎƘ 

ǊŜƭƛŀōƛƭƛǘȅΦ  

¢Ƙƛǎ ƛƴƴƻǾŀǝǾŜ ǇƻǿŜǊ ƳƻŘǳƭŜ ƛǎ ǎǳƛǘŀōƭŜ 

ŦƻǊ мн± ƳƻǘƻǊ ŎƻƴǘǊƻƭΣ ŜƭŜŎǘǊƛŎ ŀǎǎƛǎǘŜŘ 

ǎǘŜŜǊƛƴƎΣ ŜǘŎΦΣ ŀƴŘ Ŏŀƴ ŜƴƘŀƴŎŜ ǘƘŜ ƻǇŜǊŀǝƻƴ ƻŦ ǘƘǊŜŜπǇƘŀǎŜ .[5/ ƳƻǘƻǊΦ  

/ƻƳǇŜǝǘƻǊǎ 

aDлом9мнлллп! 

 

 

ǎŀǾŜ пл҈ 

ŀǊŜŀ 

ǎŀǾŜ сл҈ 

ŀǊŜŀ 

b·±лп±мнл5.м 
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bƛŎƘŜ ƭƻǿπŎƻǎǘ ƭƻǿπǾƻƭǘŀƎŜ ah{ ǎƻƭǳǝƻƴ ǿƛǘƘ мнϦ ǿŀŦŜǊΥ 

πол± tπ/Ƙ ŀǎ ŀƴ ŜȄŀƳǇƭŜ  

¢ƘŜ ǎŜƳƛŎƻƴŘǳŎǘƻǊ ƛƴŘǳǎǘǊȅ ƛǎ ŜǾƻƭǾƛƴƎ ǊŀǇƛŘƭȅ ǘƻ ƳŜŜǘ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ƘƛƎƘ ŜŶŎƛŜƴŎȅ 
ŀƴŘ ŎƻǎǘπŜũŜŎǝǾŜƴŜǎǎΦ ²ƛǘƘ ǘƘŜ ǎƘƛƊ ǘƻ ǘǿŜƭǾŜπƛƴŎƘ ǿŀŦŜǊ ǘŜŎƘƴƻƭƻƎȅΣ ƳŀƴǳŦŀŎǘǳǊŜǊǎ 
ŀǊŜ ŬƴŘƛƴƎ ƴŜǿ ǿŀȅǎ ǘƻ ƻũŜǊ ǾŀƭǳŜ ǘƻ ŎǳǎǘƻƳŜǊǎΦ Lƴ /ƘƛƴŀΣ ǘƘŜ ǘǊŀƴǎƛǝƻƴ ǘƻ ǘǿŜƭǾŜπ
ƛƴŎƘ ǿŀŦŜǊǎ ŦƻǊ ŘƛǎŎǊŜǘŜ ǎŜƳƛŎƻƴŘǳŎǘƻǊ ŎƻƳǇƻƴŜƴǘǎΣ ŜǎǇŜŎƛŀƭƭȅ ah{C9¢ǎΣ ƛǎ ƎŀƛƴƛƴƎ 
ƳƻƳŜƴǘǳƳΦ  

/ŀǇƛǘŀƭƛȊƛƴƎ ƻƴ ǘƘƛǎ ǘǊŜƴŘΣ ƻǳǊ ŎƻƳǇŀƴȅ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ол± tπ/ƘŀƴƴŜƭ ah{C9¢ ǘƘŀǘ 
ƻǳǘǇŜǊŦƻǊƳǎ ŎƻƳǇŜǝǘƻǊǎ ƛƴ ǘŜǊƳǎ ƻŦ ǎǇŜŎƛŬŎŀǝƻƴǎ ŀƴŘ ŎƻǎǘπŜŶŎƛŜƴŎȅΦ ²ƘƛƭŜ 
ǘǊŀŘƛǝƻƴŀƭƭȅ ǘƘŜ оплт ǎŜǊƛŜǎ ah{C9¢ ǿŀǎ ǇǊƛŎŜŘ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ оплф ǎŜǊƛŜǎΣ 
ŀŘǾŀƴŎŜƳŜƴǘǎ ƛƴ ǘǿŜƭǾŜπƛƴŎƘ ǿŀŦŜǊ ǘŜŎƘƴƻƭƻƎȅ ƘŀǾŜ ŀƭƭƻǿŜŘ ǳǎ ǘƻ ƻũŜǊ ǎǳǇŜǊƛƻǊ 
ǎǇŜŎƛŬŎŀǝƻƴǎ ŀǘ ƭƻǿŜǊ ŎƻǎǘΦ  

!ǎ Ŏŀƴ ōŜ ǎŜŜƴ ŦǊƻƳ ǘƘŜ ōŜƭƻǿ ŎƻƳǇŀǊƛǎƻƴ ǘŀōƭŜΣ ƻǳǊ a{опtлт ǇǊƛŎŜ ƛǎ пл҈ ƭƻǿŜǊ 
ǘƘŀƴ ƻǘƘŜǊ ōǊŀƴŘǎ оплт ǎŜǊƛŜǎΣ ƛǘ ƛǎ ŀƭǎƻ нлπол҈ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ оплф ǎŜǊƛŜǎΦ 

 

wŜƳŀǊƪΥ · ƛǎ ǘƘŜ ŜȄŀƳǇƭŜ ǇǊƛŎŜ ōŀǎŜΦ 
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пл± bπ/ƘΣ 5Cbр·с ah{C9¢ {ŜƭŜŎǝƻƴ DǳƛŘŜ 

5ǳŜ ǘƻ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ ŘŜƳŀƴŘ ŦƻǊ ǎƳŀƭƭπǎƛȊŜŘ ōǳǘ ƘƛƎƘπǇƻǿŜǊ ŘŜƴǎƛǘȅ ǇǊƻŘǳŎǘǎΣ 
.ǊǳŎƪŜǿŜƭƭ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ǎŜǊƛŜǎ ƻŦ {ƛƭƛŎƻƴ ƘƛƎƘπǇƻǿŜǊ ŘŜƴǎƛǘȅ пл± ah{C9¢ǎ ƛƴ 
5CbрȄс ǇŀŎƪŀƎƛƴƎΦ Lƴ ŀŘŘƛǝƻƴ ǘƻ ŎƘƛǇ ŘŜǎƛƎƴΣ ǎǇŜŎƛŬŎŀǝƻƴǎ ŀǊŜ ŜƴƘŀƴŎŜŘ ǘƘǊƻǳƎƘ 
ŘƛũŜǊŜƴǘ ǇŀŎƪŀƎƛƴƎ ŀƴŘ ǿƛǊŜ ōƻƴŘƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎΦ  

!ǇǇƭƛŎŀǝƻƴΥ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎΣ ƳŀŎƘƛƴŜ ǘƻƻƭǎ ŀƴŘ ōǊǳǎƘƭŜǎǎ ƳƻǘƻǊǎΣ ŜǘŎΦ 

 

RDS(on)MAX@VGS=4.5V 

RDS(on)/Amp 21A~30A 50A~55A 70A~75A 90A~160A 180A~250A 

15-муƳʍ 40N095D 
    

12-мрƳʍ 
 40N085 

40N085AU 

   

9-мнƳʍ 
40N30D 

40N30DAU 

40N065D 

40N065DAU 

40N70D 

40N70DAU 

  

7-фƳʍ 
  40N065 

40N065AU 

  

5-тƳʍ 
   40N032 

40N032AU 

 

1-оƳʍ 
   40N020 

40N020AU 

40N01 

40N02 

RDS(on)MAX@VGS=10V 

RDS(on)/Amp 21A~30A 50A~55A 70A~75A 90A~160A 180A~250A 

8-млƳʍ 

40N095D 

40N30D 

40N30DAU 

 

40N085 

40N085AU 

   

6-уƳʍ 

  

40N065D 

40N065DAU 

40N70D 

40N70DAU 

40N065 

40N065AU 

  

2-пƳʍ 
   40N032 

40N032AU 

 

1-нƳʍ 
   40N020 

40N020AU 

40N01 

40N02 
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LǎƻƭŀǘŜŘ 5ǳŀƭπ/ƘŀƴƴŜƭ DŀǘŜ 5ǊƛǾŜǊπLD5уноо ǎŜǊƛŜǎ  

tнt ŎƻƳǇŀǝōƛƭƛǘȅ ǿƛǘƘ {ƪȅǿƻǊƪǎ {Lуноо ŀƴŘ bƻǾƻǎŜƴǎŜ b{Lсслн ƳŀƪŜǎ ǘƘŜ LD5уноо 

{ŜǊƛŜǎ ŀ ǘƻǇ ŎƘƻƛŎŜ ŦƻǊ ǊŜǇƭŀŎƛƴƎ ǎŎŀǊŎŜ ƳŀǘŜǊƛŀƭǎΣ ŜǎǇŜŎƛŀƭƭȅ ŀƳƛŘǎǘ ǘƘŜ ǎǳǊƎŜ ƻŦ 

ŎǳǩƴƎπŜŘƎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǇƻǿŜǊ ǎǳǇǇƭƛŜǎΣ ƳƻǘƻǊǎΣ ŀƴŘ ŀƛǊ ŎƻƴŘƛǝƻƴƛƴƎ ŘǊƛǾŜǊǎΦ 

 

5ŜǎƛƎƴŜŘ ǘƻ ƻǇǝƳƛȊŜ .ǊǳŎƪŜǿŜƭƭ ah{C9¢ǎ ŀƴŘ LD.¢ǎ 

 

LƴŘǳǎǘǊƛŀƭ !ǇǇƭƛŎŀǝƻƴǎΥ 
π tƻǿŜǊ 5ŜƭƛǾŜǊȅ {ȅǎǘŜƳǎ  

π aƻǘƻǊ /ƻƴǘǊƻƭ {ȅǎǘŜƳǎ  

π LǎƻƭŀǘŜŘ 5/π5/ tƻǿŜǊ {ǳǇǇƭƛŜǎ  

π [ƛƎƘǝƴƎ /ƻƴǘǊƻƭ {ȅǎǘŜƳǎ  

π tƭŀǎƳŀ 5ƛǎǇƭŀȅǎ  

π {ƻƭŀǊ ŀƴŘ LƴŘǳǎǘǊƛŀƭ LƴǾŜǊǘŜǊǎ  

 

!ǳǘƻƳƻǝǾŜ !ǇǇƭƛŎŀǝƻƴǎΥ 
π hƴπōƻŀǊŘ /ƘŀǊƎŜǊǎ  

π .ŀǧŜǊȅ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳǎ  

π /ƘŀǊƎƛƴƎ {ǘŀǝƻƴǎ  

π ¢ǊŀŎǝƻƴ LƴǾŜǊǘŜǊǎ  

π IȅōǊƛŘ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ  

π .ŀǧŜǊȅ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜǎ  
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 ²ƛǘƘ ƳŜΣ 
tƻǿŜǊ ŦƻǊ ȅƻǳΦ 

LD.¢ 
hǳǊ LD.¢ Ŏŀƴ ǊŜǇƭŀŎŜ ǘƘŜ /с /ƻƻƭ ah{ 

.ŜǘǘŜǊ w5{όƻƴύ ǘƘŀƴ ǘƘŜ /оϤ/р 

[ƻǿ /ƻǎǘ ǘƘŀƴ ǘƘŜ /с {W ah{ 

 

!ƭƭ ǇǊƻŘǳŎǘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ ƛƴ ƛƴŘǳǎǘǊƛŀƭ ƎǊŀŘŜ ŀƴŘ ŀǳǘƻƳƻǘƛǾŜ ƎǊŀŘŜΦ 

1 
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GTD05N060 

600-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&

Publication Order Number: GTD05N060ÉBruckewell Technology Corporation Rev. A -2024

Features 
! #$%&"'(($)$'*)+"$*"&,-."/0$1)&$*%",*."-'/2*,*1"123242%$'/

! 5,/+"3,-,44'4$*%"),3,6$4$1+".7'"12"32/$1$8'"1'93'-,17-'

)2'(($)$'*1"$*":!"(on)"

! ;6<(-''"4',."34,1$*%

! =2#>")2934$,*1

Benefits 
! ?20"5@A

! ?20"B,1'"C&,-%'"DB

! :'-+"/2(1E"(,/1"-')28'-+"(744")7--'*1",*1$<3,-,44'4".$2.'

Typical  Applications 
! A*.7/1-$,4"F;>

! C&,-%'-

! 5*'-%+">12-,%'

!G&-''<4'8'4">24,-">1-$*%"A*8'-1'-

! H'4.$*%

! Inductive cooking

! Inverterized microwave ovens

! Resonant converters

! Soft switching applications

Package Type : TO-252

Graphic Symbol 

=2#>"C2934$,*1!

Package Dimension 

Marking 

GTD05N060 

VCE(on) typ. = 1.7V & 
RCE(on) typ. = 340mÝ 
@ VGE = 15V, IC = 5A
Equivalent MOSFET 
Parameters 
RDS(on) typ. = 340mÝ
@ VGS = 15V, ID = 5A

! Higher Switching Frequency up to 150kHz
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GTD05N060 

Publication Order Number: GTD05N060ÉBruckewell Technology Corporation Rev. A -2024

600-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 
Symbol! Parameter Value Units 
VCE C244')12-<59$11'-":241,%'E"G8I"JKLMC" N0O" :"

IC 
PC"C244')12-")7--'*1E"G)"Q"KLMC"  10"

S"
PC"C244')12-")7--'*1E"G)"Q"R00MC"  5"

IC pulse ;74/'.")244')12-")7--'*1E"13"U"R9/"  20" S"

IF 
P$2.'"(2-0,-.")7--'*1E"G)"Q"KLMC"  10"

S"
P$2.'"(2-0,-.")7--'*1E"G)"Q"ROOMC"   5"

IF pulse P$2.'"374/'.")7--'*1E"13"U"R9/"  20" S"

VGE B,1'<59$11'-"8241,%'"G-,*/$'*1"B,1'<59$11'-"8241,%'"

V13"UROW/E"P"X"OYOROZ"
[2O" :"

Ptot ;20'-"P$//$3,1$2*"VG!"QKLMCZ"  60" H"

TvJ ]3'-,1$*%"^7*)1$2*"G'93'-,17-'" <55`R75" MC"

TSTG >12-,%'"G'93'-,17-'" <LL`R75" MC"

Thermal Resistance Ratings 
Symbol! Parameter Maximum Units 
RɗJA @,a$979"^7*)1$2*<12<S96$'*1" 62.5" MCbH"

RɗJC ABcG"@,a$979"^7*)1$2*<12<C,/'"  2.1" MCbH"

RɗJC P$2.'"@,a$979"^7*)1$2*<12<C,/'"  4" MCbH"
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Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) B,1'<'9$11'-"1&-'/&24."8241,%'" :!#"Q:$#E"A!"QKLOeS"  4.5" LY5"   6.5" :"

V(BR)CES C244')12-<'9$11'-"6-',f.20*"

8241,%'"
:$#"QO:E"A!"Q1mS" N0O" <" <" :"

VCE(on)      C244')12-<59$11'-"/,17-,1$2*"8241,%'"
:$#"QRL:E"A!"Q5S"G8IQKLMC" 1.2" RY7" 2.1"

:"
:$#"QRL:E"A!"Q5S"G8IQRLOMC" <" 1.8" <"

VF P$2.'"g2-0,-.":241,%'"
:$#"QO:E"A%"Q5S"G8IQKLMC" <" 1Y7" <"

:"
:$#"QO:E"A%"Q5S"G8IQ"RKLMC" <" 1Y5" <"

IGES B,1'<59$11'-"4',f,%'")7--'*1" :!#"QO:E":$#"QÑKO:" <" <"  Ñ200" nS"

ICES i'-2"%,1'"8241,%'")244')12-")7--'*1" :!#"QN0O:E":$#"QO:" <" <"  10" uS"

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
CIES A*371"C,3,)$1,*)'" :!#Q25":E" :$#QO":E"

(QR@#j"

<"  289" <"

3g"COES ]71371"C,3,)$1,*)'" <"  33" <"

CRES ='8'-/'"G-,*/('-"C,3,)$1,*)'" <" 7.5" <"

Qg G21,4"B,1'"C&,-%'" :!!Q400  :$#QRL:E"A!"Q5S" <"  12" <" *C"

td(on) G7-*<]*"P'4,+"G$9'"

:!#Q_OO":E":$#QRL:E"

A!"Q5S"="#$"Q"62k""

<" 22" <"

*/"
tr =$/'"G$9'" <" 13" <"

td(off) G7-*<](("P'4,+"G$9'" <"  91" <"

tf g,44"G$9'" <" 25" <"

Eon G7-*<]*">0$1)&$*%"5*'-%+" <" 123" <"
u^"

Eoff G7-*<]((">0$1)&$*%"5*'-%+" <"  53" <"

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
Irrm #$%&'()'*+(,'-',.'(,'/%-',0(/1,,'23(

VCE=400 V, VGE=0V,
45(6(5(9:(&4"!;&362889;<.(

=(  2.7( =( 9(

Qrr #$%&'(,'-',.'(,'/%-',0(!@*,A'( =(   145( =( 2!(

trr #$%&'(,'-',.'(,'/%-',0(3$C'( =(  35( =( 2.(

RCE(on) Collector-Emitter saturation resistor VGE =15V, IC =5A Tvj=25ÁC"   -" 340"  -" mÝ

9
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600-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 150ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 

        Qg(nC)

Fig.6- Gate-Charge Characteristics

V CE Collector-Emitter voltage (V)

V CE Collector-Emitter voltage (V) 
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FIG.4- Diode forward Characteristics 
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FIG.5- Capacitance 
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FIG.7-  Power Disspation as a Function of Case 
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!! Typical Electrical Characteristics
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      FIG.9-  Safe Operation Area 

 V CE Collector-Emitter voltage (V)
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          FIG.10- Transient Thermal Impedance for IGBT 
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650-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&

Publication Order Number: GTF20N065ÉBruckewell Technology Corporation Rev. A -2024

Features 
! #$%&"'(($)$'*)+"$*"&,-."/0$1)&$*%",*."-'/2*,*1"123242%$'/

! 5,/+"3,-,44'4$*%"),3,6$4$1+".7'"12"32/$1$8'"1'93'-,17-'

)2'(($)$'*1"$*":!"(on)"

! ;6<(-''"4',."34,1$*%

! =2#>")2934$,*1

Benefits 
! ?20"5@A

! ?20"B,1'"C&,-%'"DB

! :'-+"/2(1E"(,/1"-')28'-+"(744")7--'*1",*1$<3,-,44'4".$2.'

Typical  Applications 
! A*.7/1-$,4"F;>

! C&,-%'-

! 5*'-%+">12-,%'

!G&-''<4'8'4">24,-">1-$*%"A*8'-1'-

! H'4.$*%

! Inductive cooking

! Inverterized microwave ovens

! Resonant converters

! Soft switching applications

Graphic Symbol 

Package Dimension 

Marking 

RoHS Compliant 

Package typeϩTO-220F 

Packing & Order Information 

2,000/Box

GTF20N065 

! Higher Switching Frequency up to 150kHz

VCE(on) typ. = 1.6V & 
RCE(on) typ. = 80mÝ 
@ VGE = 15V, IC = 20A 
Equivalent MOSFET 
Parameters 
RDS(on) typ. = 80mÝ 
@ VGS = 15V, ID = 20A

12
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650-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 
Symbol! Parameter Value Units 
VCE C244')12-<59$11'-":241,%'E"G8I"JKLMC" N5O" :"

IC 
PC"C244')12-")7--'*1E"G)"Q"KLMC"  40"

S"
PC"C244')12-")7--'*1E"G)"Q"R00MC"  20"

IC pulse ;74/'.")244')12-")7--'*1E"13"U"R9/"  80" S"

IF 
P$2.'"(2-0,-.")7--'*1E"G)"Q"KLMC"  20"

S"
P$2.'"(2-0,-.")7--'*1E"G)"Q"ROOMC"  10"

IF pulse P$2.'"374/'.")7--'*1E"13"U"R9/"  50" S"

VGE B,1'<59$11'-"8241,%'"G-,*/$'*1"B,1'<59$11'-"8241,%'"

V13"UROW/E"P"X"OYOROZ"
[2O" :"

Ptot ;20'-"P$//$3,1$2*"VG!"QKLMCZ"  40" H"

TvJ ]3'-,1$*%"^7*)1$2*"G'93'-,17-'" <55`R50" MC"

TSTG >12-,%'"G'93'-,17-'" <LL`R50" MC"

Thermal Resistance Ratings 
Symbol! Parameter Maximum Units 
RɗJA @,a$979"^7*)1$2*<12<S96$'*1" MCbH"

RɗJC ABcG"@,a$979"^7*)1$2*<12<C,/'" MCbH"

RɗJC FRD"@,a$979"^7*)1$2*<12<C,/'" MCbH"

65"

 3.3"

 6.7"

13
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Publication Order Number: GTF20N065 ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) B,1'<'9$11'-"1&-'/&24."8241,%'" :!#"Q:$#E"A!"Q1mS"  5.0"  5.8"   6.5" :"

V(BR)CES C244')12-<'9$11'-"6-',f.20*"

8241,%'"
:$#"QO:E"A!"Q500uS" N5O" <" <" :"

VCE(on) C244')12-<59$11'-"/,17-,1$2*"8241,%'"
:$#"QRL:E"A!"Q20S"G8IQKLMC"   -" RY6" 2.0"

:"
:$#"QRL:E"A!"Q20S"G8IQRLOMC" <"   1.75"   -"

VF P$2.'"g2-0,-.":241,%'"
:$#"QO:E"A%"Q20S"G8IQKLMC" <" 1.5" 1.7"

:"
:$#"QO:E"A%"Q20S"G8IQ"RKLMC" <" 1Y4" <"

IGES B,1'<59$11'-"4',f,%'")7--'*1" :!#"QO:E":$#"QÑKO:" <" <"  Ñ200" nS"

ICES i'-2"%,1'"8241,%'")244')12-")7--'*1" :!#"QN5O:E":$#"QO: Tvj=25ÁC" <" <"  10" uS"

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
CIES A*371"C,3,)$1,*)'" :!#Q25":E" :$#QO":E"

(QR@#j"

<"  1500" <"

3g"COES ]71371"C,3,)$1,*)'" <"  128" <"

CRES ='8'-/'"G-,*/('-"C,3,)$1,*)'" <" 28.7" <"

Qg G21,4"B,1'"C&,-%'" :!!Q400  :$#QRL:E"A!"Q20S" <"  43.9" <" *C"

td(on) G7-*<]*"P'4,+"G$9'"

:!#Q_OO":E":$#QRL:E"

A!"Q20S"="#$"Q"10k""

<" 16" <"

*/"
tr =$/'"G$9'" <" 56" <"

td(off) G7-*<](("P'4,+"G$9'" <"  52" <"

tf g,44"G$9'" <" 82" <"

Eon G7-*<]*">0$1)&$*%"5*'-%+" <" 0.79" <"
m^"Eoff G7-*<]((">0$1)&$*%"5*'-%+" <"  0.3" <"

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
Irrm #$%&'()'*+(,'-',.'(,'/%-',0(/1,,'23(

VCE=400 V, VGE=0V,
45(6(209:(&4"!;&361889;<.(

=(  2.7( =( 9(

Qrr #$%&'(,'-',.'(,'/%-',0(!@*,A'( =(     347( =( 2!(

trr #$%&'(,'-',.'(,'/%-',0(3$C'( =(  254( =( 2.(

RCE(on) C244')12-<59$11'-"/,17-,1$2*"resistor" :$#"QRL:E"A!"Q20S"G8IQKLMC"   -"  75"   -" mɋ"

14
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650-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 

        Qg(nC)

Fig.6- Gate-Charge Characteristics

V CE Collector-Emitter voltage (V)

V CE Collector-Emitter voltage (V) 
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FIG.4- Diode forward Characteristics 
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FIG.5- Capacitance 
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

!! Typical Electrical Characteristics
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      FIG.9-  Safe Operation Area 

 V CE Collector-Emitter voltage (V)
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          FIG.10- Transient Thermal Impedance for IGBT 

Z 
 T

ra
ns

ie
nt

 T
he

rm
al

 R
es

is
ta

nc
e

   1

  0.1

0 .01

 0.1

 150

 125

              Tj  junction temperature(ÁC)

    0 100 125    50-50 175  25 150     75-25

FIG.8-  VGE Normalized vs Junction temperature 
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FIG.11-  Switching Time vs Junction Temperature 
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FIG.12-  Switching Loss vs Junction Temperature 

      (VGE=15V,VCE=400V,IC=20A Rg=10ɋ )
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Features 
! #$%&"'(($)$'*)+"$*"&,-."/0$1)&$*%",*."-'/2*,*1"123242%$'/

! 5,/+"3,-,44'4$*%"),3,6$4$1+".7'"12"32/$1$8'"1'93'-,17-'

)2'(($)$'*1"$*":!"(on)"

! ;6<(-''"4',."34,1$*%

! =2#>")2934$,*1

Benefits 
! ?20"5@A

! ?20"B,1'"C&,-%'"DB

! :'-+"/2(1E"(,/1"-')28'-+"(744")7--'*1",*1$<3,-,44'4".$2.'

Typical  Applications 
! A*.7/1-$,4"F;>

! C&,-%'-

! 5*'-%+">12-,%'

!G&-''<4'8'4">24,-">1-$*%"A*8'-1'-

! H'4.$*%

! Inductive cooking

! Inverterized microwave ovens

! Resonant converters

! Soft switching applications

Graphic Symbol 

Package Dimension 

Marking 

Package typeϩTO-220 

Packing & Order Information 

2,000/Box

RoHS Compliant 

Millimeter Millimeter 
REF. 

Min. Max. 
REF. 

Min. Max. 
A 4.30 4.70 D2 15.70 17.00 

A1 1.20 1.40 E 9.70 10.36 
A2 2.30 2.79 e 2.54 BSC 
b 0.70 0.90 H1 6.10 6.70 

b1 1.20 1.75 L 12.80 13.90 
c 0.34 0.60 L1 - 4.00 

D 14.70 16.10 Q 2.60 3.00 
D1 8.60 9.30 Ø 3.55 3.95 

! Higher Switching Frequency up to 150kHz

VCE(on) typ. = 1.6V & 
RCE(on) typ. = 80mÝ 
@ VGE = 15V, IC = 20A
Equivalent MOSFET 
Parameters 
RDS(on) typ. = 80mÝ
@ VGS = 15V, ID = 20A

17
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650-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 
Symbol! Parameter Value Units 
VCE C244')12-<59$11'-":241,%'E"G8I"JKLMC" N5O" :"

IC 
PC"C244')12-")7--'*1E"G)"Q"KLMC"  40"

S"
PC"C244')12-")7--'*1E"G)"Q"R00MC"  20"

IC pulse ;74/'.")244')12-")7--'*1E"13"U"R9/"  80" S"

IF 
P$2.'"(2-0,-.")7--'*1E"G)"Q"KLMC"  40"

S"
P$2.'"(2-0,-.")7--'*1E"G)"Q"ROOMC"   20"

IF pulse P$2.'"374/'.")7--'*1E"13"U"R9/"  80" S"

VGE B,1'<59$11'-"8241,%'"G-,*/$'*1"B,1'<59$11'-"8241,%'"

V13"UROW/E"P"X"OYOROZ"
[2O" :"

Ptot ;20'-"P$//$3,1$2*"VG!"QKLMCZ"  187" H"

TvJ ]3'-,1$*%"^7*)1$2*"G'93'-,17-'" <55`R75" MC"

TSTG >12-,%'"G'93'-,17-'" <LL`R75" MC"

Thermal Resistance Ratings 
Symbol! Parameter Maximum Units 
RɗJA @,a$979"^7*)1$2*<12<S96$'*1" 62.5" MCbH"

RɗJC ABcG"@,a$979"^7*)1$2*<12<C,/'"  0.8" MCbH"

RɗJC FRD"@,a$979"^7*)1$2*<12<C,/'"  2.1" MCbH"

18
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Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) B,1'<'9$11'-"1&-'/&24."8241,%'" :!#"Q:$#E"A!"QKLOeS"  5.5"   6.0"   6.5" :"

V(BR)CES C244')12-<'9$11'-"6-',f.20*"8241,%'" :$#"QO:E"A!"Q500uS" N5O" <" <" :"

VCE(on)      C244')12-<59$11'-"/,17-,1$2*"8241,%'"
:$#"QRL:E"A!"Q20S,"G8IQKLMC"   -" RY6" 2.0"

:"
:$#"QRL:E"A!"Q20S",G8IQRLOMC" <"   1.75" 2.2"

VF P$2.'"g2-0,-.":241,%'"
:$#"QO:E"A%"Q20S",G8IQKLMC" <" 1.6" 2.0"

:"
:$#"QO:E"A%"Q20S",G8IQRKLMC" <" 1Y4" <"

IGES B,1'<59$11'-"4',f,%'")7--'*1" :!#"QO:E":$#"QÑKO:" <" <"  Ñ200" nS"

ICES i'-2"%,1'"8241,%'")244')12-")7--'*1" :!#"QN5O:E":$#"QO: Tvj=25ÁC" <" <"  10" uS"

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
CIES A*371"C,3,)$1,*)'" :!#Q25":E" :$#QO":E"

(QR@#j"

<"  1500" <"

3g"COES ]71371"C,3,)$1,*)'" <"  128" <"

CRES ='8'-/'"G-,*/('-"C,3,)$1,*)'" <" 28.7" <"

Qg G21,4"B,1'"C&,-%'" :!!Q400  :$#QRL:E"A!"Q20S" <"  43.9" <" *C"

td(on) G7-*<]*"P'4,+"G$9'"

:!#Q_OO":E":$#QRL:E"

A!"Q20S"="#$"Q"10k""

<" 16" <"

*/"
tr =$/'"G$9'" <" 56" <"

td(off) G7-*<](("P'4,+"G$9'" <"  52" <"

tf g,44"G$9'" <" 82" <"

Eon G7-*<]*">0$1)&$*%"5*'-%+" <" 0.79" <"
m^"Eoff G7-*<]((">0$1)&$*%"5*'-%+" <"  0.3" <"

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
Irrm #$%&'()'*+(,'-',.'(,'/%-',0(/1,,'23(

VCE=400 V, VGE=0V,
45(6(209:(&4"!;&361889;<.(

=(  2.7( =( 9(

Qrr #$%&'(,'-',.'(,'/%-',0(!@*,A'( =(      347( =( 2!(

trr #$%&'(,'-',.'(,'/%-',0(3$C'( =(  254( =( 2.(

   -"RCE(on) Collector-Emitter saturation resistor :$#"QRL:E"A!"Q20S,"G8IQKLMC" <"  80" m
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650-V !"#$%&'()*&+,-.&/)*0/1#%&2"(3&405(&06%&5)4(&06("*070$$#$&%")%#&
!      Typical Electrical Characteristics

I  C
 C

ol
le

ct
or

 C
ur

re
nt

 (A
)  

!

V GE Gate-Emitter voltage (V)!
 !

V CE Collector-Emitter voltage (V)!

I  C
 C

ol
le

ct
or

 C
ur

re
nt

 (A
)

FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 
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Fig.6- Gate-Charge Characteristics
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FIG.5- Capacitance 
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

!! Typical Electrical Characteristics
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FIG.11-  Switching Time vs Junction Temperature 

              Tj  junction temperature(ÁC)
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FIG.12-  Switching Loss vs Junction Temperature 

      (VGE=15V,VCE=400V,IC=20A Rg=10ɋ )
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650-V Hybrid IGBT with Built-In SiC-SBD&

Publication Order Number: GTSB20N065 ÉBruckewell Technology Corporation Rev. A -2024

Features 
! #$%&"'(($)$'*)+"$*"&,-."/0$1)&$*%",*."-'/2*,*1"123242%$'/

! 5,/+"3,-,44'4$*%"),3,6$4$1+".7'"12"32/$1$8'"1'93'-,17-'

)2'(($)$'*1"$*":!"(on)"

! ;6<(-''"4',."34,1$*%

! =2#>")2934$,*1

Benefits 
! ?20"5@A

! ?20"B,1'"C&,-%'"DB

! Low Switching Loss & Soft Switching

Typical  Applications 
! A*.7/1-$,4"F;>

! C&,-%'-

! 5*'-%+">12-,%'

!G&-''<4'8'4">24,-">1-$*%"A*8'-1'-

! H'4.$*%

! Inductive cooking

! Inverterized microwave ovens

! Resonant converters

! Soft switching applications

Graphic Symbol 

RoHS Compliant 

Package type TO-263 

Packing & Order Information 
800/Reel 

Package Dimension 

REF. Millimeter REF. Millimeter 
Min. Max. Min. Max. 

A 4.37 4.77 E 9.80 10.36 
A1 0.00 0.25 E1 7.06 - 
A2 2.20 2.80 e 2.54 BSC 
b 0.70 0.96 H 14.70 15.70 
b2 1.17 1.47 L 2.00 2.60 
c 0.30 0.60 L1 1.07 1.47 

c2 1.22 1.42 L2 1.40 1.75 
D 8.50 9.30 L3 0.25 BSC 
D1 6.60 - ɥ  0ʬ  9ʬ 

Marking 

! Built in No Recovery Silicon Carbide SBD
! Higher Switching Frequency up to 150kHz

VCE(on) typ. = 1.6V & 
RCE(on) typ. = 80mÝ 
@ VGE = 15V, IC = 20A 
Equivalent MOSFET 
Parameters 
RDS(on) typ. = 80mÝ 
@ VGS = 15V, ID = 20A
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650-V Hybrid IGBT with Built-In SiC-SBD

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings 
Symbol! Parameter Value Units 
VCE C244')12-<59$11'-":241,%'E"G8I"JKLMC" N5O" :"

IC 
PC"C244')12-")7--'*1E"G)"Q"KLMC"  40"

S"
PC"C244')12-")7--'*1E"G)"Q"R00MC"  20"

IC pulse ;74/'.")244')12-")7--'*1E"13"U"R9/"  80" S"

IF 
P$2.'"(2-0,-.")7--'*1E"G)"Q"KLMC"  20"

S"
P$2.'"(2-0,-.")7--'*1E"G)"Q"ROOMC"   10"

IF pulse P$2.'"374/'.")7--'*1E"13"U"R9/"  40" S"

VGE B,1'<59$11'-"8241,%'"G-,*/$'*1"B,1'<59$11'-"8241,%'"

V13"UROW/E"P"X"OYOROZ"
[2O" :"

Ptot ;20'-"P$//$3,1$2*"VG!"QKLMCZ"  137" H"

TvJ ]3'-,1$*%"^7*)1$2*"G'93'-,17-'" <55`R75" MC"

TSTG >12-,%'"G'93'-,17-'" <LL`R75" MC"

Thermal Resistance Ratings 
Symbol! Parameter Maximum Units 
RɗJA @,a$979"^7*)1$2*<12<S96$'*1" 62.5" MCbH"

RɗJC ABcG"@,a$979"^7*)1$2*<12<C,/'"  0.8" MCbH"

RɗJC SBD"@,a$979"^7*)1$2*<12<C,/'"  1.5" MCbH"

23
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650-V Hybrid IGBT with Built-In SiC-SBD

Publication Order Number:GTSB20N065 ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) B,1'<'9$11'-"1&-'/&24."8241,%'" :!#"Q:$#E"A!"QKLOeS"  5.0"   5.8"   6.5" :"

V(BR)CES C244')12-<'9$11'-"6-',f.20*"

8241,%'"
:$#"QO:E"A!"Q500uS" N5O" <" <" :"

VCE(on)       C244')12-<59$11'-"/,17-,1$2*"8241,%'"
:$#"QRL:E"A!"Q20S"G8IQKLMC"   -" RY6" 2.0"

:"
:$#"QRL:E"A!"Q20S"G8IQRLOMC" <"   1.75" 2.2"

VF P$2.'"g2-0,-.":241,%'"
:$#"QO:E"A%"Q10S"G8IQKLMC" <" 1.6" 2.0"

:"
:$#"QO:E"A%"Q10S"G8IQ"RKLMC" <" 1Y4" <"

IGES B,1'<59$11'-"4',f,%'")7--'*1" :!#"QO:E":$#"QÑKO:" <" <"  Ñ200" nS"

<" <"  25" uS"

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
CIES A*371"C,3,)$1,*)'" :!#Q25":E" :$#QO":E"

(QR@#j"

<"  1500" <"

3g"COES ]71371"C,3,)$1,*)'" <"  128" <"

CRES ='8'-/'"G-,*/('-"C,3,)$1,*)'" <" 28.7" <"

Qg G21,4"B,1'"C&,-%'" :!!Q400  :$#QRL:E"A!"Q20S" <"  43.9" <" *C"

td(on) G7-*<]*"P'4,+"G$9'"

:!#Q_OO":E":$#QRL:E"

A!"Q20S"="#$"Q"10k""

<" 16" <"

*/"
tr =$/'"G$9'" <" 56" <"

td(off) G7-*<](("P'4,+"G$9'" <"  52" <"

tf g,44"G$9'" <" 82" <"

Eon G7-*<]*">0$1)&$*%"5*'-%+" <" 0.79" <"
m^"Eoff G7-*<]((">0$1)&$*%"5*'-%+" <"  0.3" <"

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
Irrm #$%&'()'*+(,'-',.'(,'/%-',0(/1,,'23( VCE=400 V, VGE=0V,

45(6(109:(&4"!;&361889;<.(

=(  2.7( =( 9(

Qrr #$%&'(,'-',.'(,'/%-',0(!@*,A'( =(

     
33( =( 2!(

trr #$%&'(,'-',.'(,'/%-',0(3$C'( =(  26( =( 2.(

:!#"QN5O:E":$#"QO: Tvj=25ÁC"
:!#"QN5O:E":$#"QO: Tvj=175ÁC" <" <"  250"

ICES i'-2"%,1'"8241,%'")244')12-")7--'*1"

RCE(on) C244')12-<59$11'-"/,17-,1$2*"resistor" :$#"QRL:E"A!"Q20S"G8IQKLMC"   -"  80"   -" mɋ"
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650-V Hybrid IGBT with Built-In SiC-SBD
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 
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Fig.6- Gate-Charge Characteristics
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

!! Typical Electrical Characteristics
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FIG.11-  Switching Time vs Junction Temperature 

              Tj  junction temperature(ÁC)

  100

 10 
 60 100 1208040 160

Sw
itc

hi
ng

 L
os

s(
J)

  1E-3

1E-4

              Tj  junction temperature(ÁC)

100 125    50 175  25 150     75140

FIG.12-  Switching Loss vs Junction Temperature 

      (VGE=15V,VCE=400V,IC=20A Rg=10ɋ )
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650-V Hybrid IGBT with Built-In SiC-SBD 

Publication Order Number: GTSF20N065 ÉBruckewell Technology Corporation Rev. A -2024

Features 
Å High efficiency in hard switching and resonant topologies

Å Easy paralleling capability due to positive temperature

coefficient in VCE(on) 

Å Pb-free lead plating

Å RoHS compliant

Benefits 
Å Low EMI

Å Low Gate Charge QG

Å Low Switching Loss & Soft Switching

Typical  Applications 
Å Industrial UPS

Å Charger

Å Energy Storage

ÅThree-level Solar String Inverter

Å Welding

Å Inductive cooking

Å Inverterized microwave ovens

Å Resonant converters

Å Soft switching applications

Graphic Symbol 

RoHS Compliant 

Package Dimension 

Marking 

Å Built in No Recovery Silicon Carbide SBD

Package typeϩTO-220F 

Packing & Order Information 

2,000/Reel 

GTSF20N065

Higher Switching Frequency up to 150kHzÅ

VCE(on) typ. = 1.6V & 
RCE(on) typ. = 80mÝ 
@ VGE = 15V, IC = 20A
Equivalent MOSFET 
Parameters 
RDS(on) typ. = 80mÝ
@ VGS = 15V, ID = 20A

2,000/Box
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650-V Hybrid IGBT with Built-In SiC-SBD

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings 
Symbol Parameter Value Units 
VCE Collector-Emitter Voltage, Tvj Ó25ÁC 650 V 

IC 
DC Collector current, Tc = 25ÁC  40 

A 
DC Collector current, Tc = 100ÁC  20 

IC pulse Pulsed collector current, tp Ò 1ms  60 A 

IF 
Diode forward current, Tc = 25ÁC  20 

A 
Diode forward current, Tc = 100ÁC   10 

IF pulse Diode pulsed current, tp Ò 1ms  30 A 

VGE Gate-Emitter voltage Transient Gate-Emitter voltage 
(tp Ò10Õs, D < 0.010) 

Ñ20 V 

Ptot Power Dissipation (TC =25ÁC)   47 W 

TvJ Operating Junction Temperature -55é150 ÁC 

TSTG Storage Temperature -55é150 ÁC 

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient 65 ÁC/W 

RɗJC IGBT Maximum Junction-to-Case  2.8 ÁC/W 

RɗJC SBD Maximum Junction-to-Case  3.7 ÁC/W 

28
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Publication Order Number:GTSF20N065 ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) Gate-emitter threshold voltage VCE =VGE, IC =250ɛA  5.0   5.8   6.5 V 

V(BR)CES Collector-emitter breakdown 
voltage 

VGE =0V, IC =500uA 650 - - V 

VCE(on)      Collector-Emitter saturation voltage 
VGE =15V, IC =20A Tvj=25ÁC   - 1.6 2.0 

V 
VGE =15V, IC =20A Tvj=150ÁC -   1.75 2.2 

VF Diode Forward Voltage 
VGE =0V, IF =10A Tvj=25ÁC - 1.6 2.0 

V 
VGE =0V, IF =10A Tvj= 125ÁC - 1.4 - 

IGES Gate-Emitter leakage current VCE =0V, VGE =Ñ20V - -  Ñ200 nA 

VCE =650V, VGE =0V Tvj=25ÁC - -  25 uA 

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
CIES Input Capacitance VCE=25 V, VGE=0 V, 

f=1MHz 

-  1500 - 

pF COES Output Capacitance -  128 - 

CRES Reverse Transfer Capacitance - 28.7 - 

Qg Total Gate Charge VCC=400  VGE=15V, IC =20A -  43.9 - nC 

td(on) Turn-On Delay Time 

VCE=400 V, VGE=15V, 
IC =20A RGon = 10Ý  

- 16 - 

ns 
tr Rise Time - 56 - 

td(off) Turn-Off Delay Time -  52 - 

tf Fall Time - 82 - 

Eon Turn-On Switching Energy - 0.79 - 
mJ Eoff Turn-Off Switching Energy -  0.3 - 

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
Irrm Diode peak reverse recovery current VCE=400 V, VGE=0V,

IF = 10A, dIEC/dt=100A/ɛs 

-  2.7 - A 

Qrr Diode reverse recovery Charge - 
     

33 - nC 

trr Diode reverse recovery time -  26 - ns 

VCE =650V, VGE =0V Tvj=175ÁC - -  250 
ICES Zero gate voltage collector current 

RCE(on) C244')12-<59$11'-"/,17-,1$2*"resistor" :$#"QRL:E"A!"Q20S"G8IQKLMC"   -"  80"   -" mɋ"
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650-V Hybrid IGBT with Built-In SiC-SBD
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 
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Fig.6- Gate-Charge Characteristics
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

! Typical Electrical Characteristics
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FIG.11-  Switching Time vs Junction Temperature 
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Features 
Å High efficiency in hard switching and resonant topologies

Å Easy paralleling capability due to positive temperature

coefficient in VCE(on) 

Å Pb-free lead plating

Å RoHS compliant

Benefits 
Å Low EMI

Å Low Gate Charge QG

Å Low Switching Loss & Soft Switching

Typical  Applications 
Å Industrial UPS

Å Charger

Å Energy Storage

ÅThree-level Solar String Inverter

Å Welding

Å Inductive cooking

Å Inverterized microwave ovens

Å High power converters

Å Soft switching applications

Graphic Symbol 

RoHS Compliant 

Package type SOT-227 

Packing & Order Information 
100/Box

Package Dimension 

Å Built in No Recovery Silicon Carbide SBD

Marking

  GTSM20N065
WWYY

Å Higher Switching Frequency up to 150kHz

VCE(on) typ. = 1.6V  &   RCE(on) typ. = 80mÝ 
@ VGE = 15V,  IC = 20A 
Equivalent  MOSFET  Parameters 
RDS(on) typ. = 80mÝ 
@ VGS = 15V,  ID = 20A
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Publication Order Number: GTSM20N065 ÉBruckewell Technology Corporation Rev. A -2024

650-V Hybrid IGBT with Built-In SiC-SBD

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings 
Symbol Parameter Value Units 
VCE Collector-Emitter Voltage, Tvj Ó25ÁC 650 V 

IC 
DC Collector current, Tc = 25ÁC  40 

A 
DC Collector current, Tc = 100ÁC  20 

IC pulse Pulsed collector current, tp Ò 1ms  80 A 

IF 
Diode forward current, Tc = 25ÁC  20 

A 
Diode forward current, Tc = 100ÁC   10 

IF pulse Diode pulsed current, tp Ò 1ms  40 A 

VGE Gate-Emitter voltage Transient Gate-Emitter voltage 
(tp Ò10Õs, D < 0.010) 

Ñ20 V 

Ptot Power Dissipation (TC =25ÁC)  137 W 

TvJ Operating Junction Temperature -55é175 ÁC 

TSTG Storage Temperature -55é175 ÁC 

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient  0.32 ÁC/W 

RɗJC IGBT Maximum Junction-to-Case  0.8 ÁC/W 

RɗJC SBD Maximum Junction-to-Case  1.3 ÁC/W 
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650-V Hybrid IGBT with Built-In SiC-SBD

Publication Order Number:GTSM20N065 ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) Gate-emitter threshold voltage VCE =VGE, IC =250ɛA  5.0   5.8   6.5 V 

V(BR)CES Collector-emitter breakdown 
voltage 

VGE =0V, IC =500uA 650 - - V 

VCE(on) Collector-Emitter saturation voltage 
VGE =15V, IC =20A ,Tvj=25ÁC   - 1.6 2.0 

V 
VGE =15V, IC =20A ,Tvj=150ÁC -   1.75 2.2 

VF Diode Forward Voltage 
VGE =0V, IF =10A Tvj=25ÁC - 1.6 2.0 

V 
VGE =0V, IF =10A Tvj= 125ÁC - 1.4 - 

IGES Gate-Emitter leakage current VCE =0V, VGE =Ñ20V - -  Ñ200 nA 

VCE =650V, VGE =0V Tvj=25ÁC - -  25 uA 

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
CIES Input Capacitance VCE=25 V, VGE=0 V, 

f=1MHz 

-  1500 - 

pF COES Output Capacitance -  128 - 

CRES Reverse Transfer Capacitance - 28.7 - 

Qg Total Gate Charge VCC=400  VGE=15V, IC =20A -  43.9 - nC 

td(on) Turn-On Delay Time 

VCE=400 V, VGE=15V, 
IC =20A RGon = 10Ý  

- 16 - 

ns 
tr Rise Time - 56 - 

td(off) Turn-Off Delay Time -  52 - 

tf Fall Time - 82 - 

Eon Turn-On Switching Energy - 0.79 - 
mJ Eoff Turn-Off Switching Energy -  0.3 - 

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units 
Irrm Diode peak reverse recovery current VCE=400 V, VGE=0V,

IF = 10A, dIEC/dt=100A/ɛs 

-  2.7 - A 

Qrr Diode reverse recovery Charge - 
     

33 - nC 

trr Diode reverse recovery time -  26 - ns 

VCE =650V, VGE =0V Tvj=175ÁC - -  250 
ICES Zero gate voltage collector current 

RCE(on) Collector-Emitter saturation resistor   -  80    - mɋ 
VGE =15V, IC =20A ,Tvj=150ÁC -  88   - 
VGE =15V, IC =20A ,Tvj=25ÁC 
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Publication Order Number: GTSM20N065 ÉBruckewell Technology Corporation Rev. A -2024

650-V Hybrid IGBT with Built-In SiC-SBD
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 
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Fig.6- Gate-Charge Characteristics
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650-V Hybrid IGBT with Built-In SiC-SBD 

Publication Order Number: GTSM20N065 ÉBruckewell Technology Corporation Rev. A -2024
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

! Typical Electrical Characteristics
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          FIG.10- Transient Thermal Impedance for IGBT 
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FIG.11-  Switching Time vs Junction Temperature 

              Tj  junction temperature(ÁC)

  100

 10 
 60 100 1208040 160

Sw
itc

hi
ng

 L
os

s(
J)

  1E-3

1E-4

              Tj  junction temperature(ÁC)

100 125    50 175  25 150     75140

FIG.12-  Switching Loss vs Junction Temperature 
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650-V Hybrid IGBT with Built-In SiC-SBD&

Publication Order Number: GTSM40N065DÉBruckewell Technology Corporation Rev. A -2024

Features 
! #$%&"'(($)$'*)+"$*"&,-."/0$1)&$*%",*."-'/2*,*1"123242%$'/

! 5,/+"3,-,44'4$*%"),3,6$4$1+".7'"12"32/$1$8'"1'93'-,17-'

)2'(($)$'*1"$*":!"(on)"

! ;6<(-''"4',."34,1$*%

! =2#>")2934$,*1

Benefits 
! ?20"5@A

! ?20"B,1'"C&,-%'"DB

! Low Switching Loss & Soft Switching

Typical  Applications 
! A*.7/1-$,4"F;>

! C&,-%'-

! 5*'-%+">12-,%'

!G&-''<4'8'4">24,-">1-$*%"A*8'-1'-

! H'4.$*%

! Inductive cooking

! Inverterized microwave ovens

! High power  converters

! Soft switching applications

Graphic Symbol 

RoHS Compliant 

Package type SOT-227 

Packing & Order Information 
100/Box 

Package Dimension 

! Built in No Recovery Silicon Carbide SBD

Marking

GTSM40N065D
WWYY

VCE(on) typ. = 1.6V & RCE(on) typ. = 40mÝ 
@ VGE = 15V,  IC = 40A
Equivalent  MOSFET  Parameters 
RDS(on) typ. = 40mÝ  
@ VGS = 15V,  ID = 40A

Higher Switching Frequency up to 150kHz!
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GTSM40N065D 

Publication Order Number: GTSM40N065D ÉBruckewell Technology Corporation Rev. A -2024

650-V Hybrid IGBT with Built-In SiC-SBD
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 
Symbol! Parameter Value Units 
VCE C244')12-<59$11'-":241,%'E"G8I"JKLMC" N5O" :"

IC 
PC"C244')12-")7--'*1E"G)"Q"KLMC"  60"

S"
PC"C244')12-")7--'*1E"G)"Q"R00MC"  40"

IC pulse ;74/'.")244')12-")7--'*1E"13"U"R9/"  140" S"

IF 
P$2.'"(2-0,-.")7--'*1E"G)"Q"KLMC"  40"

S"
P$2.'"(2-0,-.")7--'*1E"G)"Q"ROOMC"  20"

IF pulse P$2.'"374/'.")7--'*1E"13"U"R9/"  80" S"

VGE B,1'<59$11'-"8241,%'"G-,*/$'*1"B,1'<59$11'-"8241,%'"

V13"UROW/E"P"X"OYOROZ"
[2O" :"

Ptot ;20'-"P$//$3,1$2*"VG!"QKLMCZ"  260" H"

TvJ ]3'-,1$*%"^7*)1$2*"G'93'-,17-'" <55`R75" MC"

TSTG >12-,%'"G'93'-,17-'" <LL`R75" MC"

Thermal Resistance Ratings 
Symbol! Parameter Maximum Units 
RɗJA @,a$979"^7*)1$2*<12<S96$'*1"  0.32" MCbH"

RɗJC ABcG"@,a$979"^7*)1$2*<12<C,/'"  0.8" MCbH"

RɗJC SBD"@,a$979"^7*)1$2*<12<C,/'"  1.3" MCbH"
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650-V Hybrid IGBT with Built-In SiC-SBD

Publication Order Number:GTSM40N065D ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
VGE (th) B,1'<'9$11'-"1&-'/&24."8241,%'" :!#"Q:$#E"A!"QKLOeS"  5.0"   5.8"   6.5" :"

V(BR)CES C244')12-<'9$11'-"6-',f.20*"

8241,%'"
:$#"QO:E"A!"Q500uS" N5O" <" <" :"

VCE(on) C244')12-<59$11'-"/,17-,1$2*"8241,%'"
:$#"QRL:E" A!"Q40S ,  "G8IQKLMC"   -" RY6" 2.0"

:"
:$#"QRL:E"A!"Q40S",G8IQRLOMC" <"   1.75" 2.2"

VF P$2.'"g2-0,-.":241,%'"
:$#"QO:E"A%"Q20S",G8IQKLMC" <" 1.6" 2.0"

:"
:$#"QO:E"A%"Q20S,"G8IQ"RKLMC" <" 1Y4" <"

IGES B,1'<59$11'-"4',f,%'")7--'*1" :!#"QO:E":$#"QÑKO:" <" <"  Ñ200" nS"

<" <"  50" uS"

IGBT AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
CIES A*371"C,3,)$1,*)'" :!#Q25":E" :$#QO":E"

(QR@#j"

<"   3000" <"

3g"COES ]71371"C,3,)$1,*)'" <"   250" <"

CRES ='8'-/'"G-,*/('-"C,3,)$1,*)'" <"  55" <"

Qg G21,4"B,1'"C&,-%'" :!!Q400  :$#QRL:E"A!"Q40S" <"  110" <" *C"

td(on) G7-*<]*"P'4,+"G$9'"

:!#Q_OO":E":$#QRL:E"

A!"Q40S"="#$"Q"10k""

<" 16" <"

*/"
tr =$/'"G$9'" <" 56" <"

td(off) G7-*<](("P'4,+"G$9'" <"  52" <"

tf g,44"G$9'" <" 82" <"

Eon G7-*<]*">0$1)&$*%"5*'-%+" <" 0.79" <"
m^"Eoff G7-*<]((">0$1)&$*%"5*'-%+" <"  0.3" <"

Diode AC Electrical Characteristics, (TVJ=25ÁC unless otherwise specified) 
Symbol! Parameter Test Conditions Min. Typ. Max. Units 
Irrm #$%&'()'*+(,'-',.'(,'/%-',0(/1,,'23( VCE=400 V, VGE=0V,

45(6(209:(&4"!;&361889;<.(

=( =( 9(

Qrr #$%&'(,'-',.'(,'/%-',0(!@*,A'( =(

 5.4(

73( =( 2!(

trr #$%&'(,'-',.'(,'/%-',0(3$C'( =(  26( =( 2.(

:!#"QN5O:E":$#"QO:, Tvj=25ÁC"
:!#"QN5O:E" :$#"QO:, Tvj=150ÁC" <"  80"

ICES i'-2"%,1'"8241,%'")244')12-")7--'*1"
<"

RCE(on) Collector-Emitter saturation resistor 
VGE =15V, IC =40A, Tvj=25ÁC   -  40    - mɋ   -"
:$#"QRL:E"A!"Q40S,"G8IQRLOMC" <"  44"   -"
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GTSM40N065D 

Publication Order Number: GTSM40N065DÉBruckewell Technology Corporation Rev. A -2024

650-V Hybrid IGBT with Built-In SiC-SBD
!      Typical Electrical Characteristics
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FIG.2- Output Characteristics!Tvj = 175ÁC FIG.1-Output Characteristics Tvj = 25ÁC

FIG.3- Transfer Characteristics 
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Fig.6- Gate-Charge Characteristics
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650-V Hybrid IGBT with Built-In SiC-SBD&

Publication Order Number: GTSM40N065D ÉBruckewell Technology Corporation Rev. A -2024
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FIG.7-  Power Disspation vs Junction Temperature 

              Tj  junction temperature(ÁC)

!! Typical Electrical Characteristics
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      FIG.9-  Safe Operation Area 
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FIG.11-  Switching Time vs Junction Temperature 
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      (VGE=15V,VCE=400V,IC=20A Rg=10ɋ )
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SiC N-Channel 1200-V (D-S) MOSFET 

Publication Order Number: CMS120N037W ©Bruckewell Technology Corporation Rev. A -2024
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SiC N-Channel 1200-V (D-S) MOSFET 

Publication Order Number: CMS120N037W ©Bruckewell Technology Corporation Rev. A -2024
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<!&'()*+% E2)=4F%/0+*,%&2004,-% 168% D%

E,-,% E"H40%/*==*(+-*",%>?%$@7:A&B% 322% I%
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SiC N-Channel 1200-V (D-S) MOSFET 
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HMP065N180C 

Publication Order Number: HMP065N180C ÉBruckewell Technology Corporation Rev. A -2024

650-V Cascode GaN HEMT 
Description 

to provide low RDS(on) and using the Cascode in the 
TO220 pacakge to realize the normal-off high electron 
mobility transistor.
Also provides high breakdown voltage, high current and 
high operating speed which is suitable for high power 
applications. 

Features 

Å Gate drive voltage compatibility (-20V to 20V)

Å High operating frequency

Å Low Qrr

Typical Applications 

Å Switch Mode Power Supplies (SMPS)

Å AC-DC/ DC-DC Converters

Å Motor Drives

Package type TO220 

Package Dimension 

Marking 

RoHS Compliant 

Graphic Symbol 

065N180C

These  GaN HEMT utilize a GaN transistor technologys
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HMP065N180C 
650-V Cascode GaN HEMT 

Publication Order Number: HMP065N180C ÉBruckewell Technology Corporation Rev. A -2024

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 
Symbol Parameter Value Units 
VDS Drain-Source Voltage 650 V 

VGS Gate-Source Voltage -20 / +20 V 

ID 
Continuous Drain Current  at TC =25ÁC 16.1 A 

Continuous Drain Current at TC =100ÁC  11.3 A 

ID pulse Pulse Drain Current (Pulse width =10 Õs) 2 A 

TJ/TSTG Operating Junction and Storage Temperature -55é150 ÁC 

Notes 

1. In off-state, spike duty cycle D<0.01, spike duration <1 Õs
2. Value is not tested to full current in production.

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient  ÁC/W

RɗJC Maximum Junction-to-Case 1.5 ÁC/W 

TSOLD Soldering peak temperature     260 ÁC 

50 

 60.4

Ptot Total Power dissipation @TC =25ÁC      83 W 
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HMP065N180C 
650-V Cascode GaN HEMT 

Publication Order Number: HMP065N180CÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
VGS (th) Gate Threshold Voltage VDS =10V, ID =1mA   - 3.0 V 

BVDSS Drain-Source Breakdown Voltage VGS =0V 650 - - V 

IDSS Drain-Source Leakage Current 
VDS =650V, VGS =0V, TJ =25ÁC - 2.5 30 

ɛA 
VDS =650V, VGS =0V, TJ =150ÁC -  10 - 

RDS (on) Static Drain-Source On-Resistance 
VGS =10V, ID =5A, TJ =25ÁC - 146 180 

mɋ 
VGS =10V, ID =5A, TJ =150ÁC - 296 - 

AC Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
CISS Input Capacitance VGS=0 V, VDS=400 V, 

f=100kHz 

- 846 - 

pF COSS Output Capacitance - 23.2 - 

CRSS Reverse Transfer Capacitance -  - 

Qg Total Gate Charge VDS = 400V, VGS = 0 to 
10V, IDS=5A 

- 8.3 - 

nC 
QGS Gate-Source Charge - 2.7 - 

QOSS Output Charge -  33 - 

QRR Reverse Recovery Charge 

VGS=0V, VDS=0~400V 

- 48 - 

td(on) Turn-On Delay Time VDD = 400 V, VGS = 0 to 10V, 
IDS = 2A, RG(on) = 25 Ý,   

- 10 - 
ns 

- 20 - td(off) Turn-Off Delay Time 

IS=5V, VDS=0V 

IGSS Gate-Source Leakage Current VGS =+/- 20V -   - +/-100 nA 

PD Maximum power dissipation Tc =25ÁC -  83     -       W 

4.2

 1.7
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HMP065N180C 
650-V Cascode GaN HEMT 

Publication Order Number: HMP065N180C ÉBruckewell Technology Corporation Rev. A -2024

¸ Typical Electrical Characteristics
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FIG.2- Output Characteristics TJ=150ÁC FIG.1-Output Characteristics TJ=25ÁC 
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FIG.4- Normalized RDS(on) vs. Temperature 
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FIG.6- Capacitance vs Drain-Source Voltage
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FIG.5- Safe Operating Area 
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HMP065N180C 
650-V Cascode GaN HEMT 

Publication Order Number: HMP065N180C ÉBruckewell Technology Corporation Rev. A -2024

¸ Typical Electrical Characteristics
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FIG.8- Maximum Power Dissipation Derating vs Case Temperature 
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HMHC065N185C 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

650-V Cascode GaN HEMT 
Description 
These miniature surface mount GaN HEMT utilize a GaN 
transistor technologys to provide low RDS(on) and using 
the Cascode in the DFN pacakge to realize the normal-off 
high electron mobility transistor.
Also provides high breakdown voltage, high current and 
high operating speed which is suitable for high power 
applications. 

Features 

Å Gate drive voltage compatibility (-20V to 20V)

Å High operating frequency

Å Low Qrr

Typical Applications 

Å Switch Mode Power Supplies (SMPS)

Å AC-DC/ DC-DC Converters

Å Motor Drives

Package type DFN 8X8 

Package Dimension 

Marking 

RoHS Compliant 

Graphic Symbol 

HMHC065N185C

WWYY

1     2     3     4

88
- 88 -



HMHC065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 
Symbol Parameter Value Units 
VDS Drain-Source Voltage 650 V 

VGS Gate-Source Voltage -20 / +20 V 

V(TR)DSS  Transient drain to source voltage1     800 V 

ID 
Continuous Drain Current  at TC =25ÁC 15 A 

Continuous Drain Current at TC =100ÁC  10 A 

ID pulse Pulse Drain Current (Pulse width =10 Õs) 2 45 A 

TJ/TSTG Operating Junction and Storage Temperature -55é150 ÁC 

Notes 

1. In off-state, spike duty cycle D<0.01, spike duration <1 Õs
2. Value is not tested to full current in production.

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient  ÁC/W

RɗJC Maximum Junction-to-Case 1.5 ÁC/W 

TSOLD Soldering peak temperature     260 ÁC 

54 
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HMHC065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

Static Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
VGS (th) Gate Threshold Voltage VDS =10V, ID =1mA   - 1.8 3.0 V 

BVDSS Drain-Source Breakdown Voltage VGS =0V 650 - - V 

IDSS Drain-Source Leakage Current 
VDS =650V, VGS =0V, TJ =25ÁC - 2.5 30 

ɛA 
VDS =650V, VGS =0V, TJ =150ÁC -  10 - 

RDS (on) Static Drain-Source On-Resistance 
VGS =10V, ID =5A, TJ =25ÁC - 150 185 

mɋ 
VGS =10V, ID =5A, TJ =150ÁC - 302 - 

AC Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
CISS Input Capacitance VGS=0 V, VDS=400 V, 

f=100kHz 

- 830 - 

pF COSS Output Capacitance - 22 - 

CRSS Reverse Transfer Capacitance - 3.9 - 

Qg Total Gate Charge VDS = 400V, VGS = 0 to 
10V, IDS=5A 

- 8.6 - 

nC 
QGS Gate-Source Charge - 2.7 - 

QOSS Output Charge -  33 - 

QRR Reverse Recovery Charge 

VGS=0V, VDS=0~400V 

- 48 - 

td(on) Turn-On Delay Time VDD = 400 V, VGS = 0 to 10V, 
IDS = 2A, RG(on) = 25 Ý,   

- 10 - 
ns 

- 20 - td(off) Turn-Off Delay Time 

IS=5V, VDS=0V 

IGSS Gate-Source Leakage Current VGS =+/- 20V -   - +/-100 nA 

PD Maximum power dissipation Tc =25ÁC -  83     -       W 
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HMHC065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

¸ Typical Electrical Characteristics
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FIG.2- Output Characteristics TJ=150ÁC FIG.1-Output Characteristics TJ=25ÁC 

V DS Drain-to-Source Voltage (V) 
N

or
m

al
iz

ed
 R

D
S(

on
)

Temperature TJ (ÁC)
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FIG.6- Capacitance vs Drain-Source Voltage
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FIG.5- Safe Operating Area 
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HMHC065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

¸ Typical Electrical Characteristics
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FIG.7- Transient Thermal impedance (Junction to Case) 
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FIG.8- Maximum Power Dissipation Derating vs Case Temperature 
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HMHC065N185C 

Publication Order Number: HMHC065N185C ÉBruckewell Technology Corporation Rev. A -2024

650-V Cascode GaN HEMT 
 DFN-8X8 Recommended PCB Soldering Footprint 
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HMHL065N185C 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

650-V Cascode GaN HEMT 
Description 
These miniature surface mount GaN HEMT utilize a GaN 
transistor technologys to provide low RDS(on) and using 
the Cascode in the DFN pacakge to realize the normal-off 
high electron mobility transistor.
Also provides high breakdown voltage, high current and 
high operating speed which is suitable for high power 
applications. 

Features 

Å Gate drive voltage compatibility (-20V to 20V)

Å High operating frequency

Å Low Qrr

Typical Applications 

Å Switch Mode Power Supplies (SMPS)

Å AC-DC/ DC-DC Converters

Å Motor Drives

Package type DFN 8X8 

Package Dimension 

Marking 

RoHS Compliant 

HMHL065N185C

Graphic Symbol 
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HMHL065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 
Symbol Parameter Value Units 
VDS Drain-Source Voltage 650 V 

VGS Gate-Source Voltage -20 / +20 V 

V(TR)DSS  Transient drain to source voltage1     800 V 

ID 
Continuous Drain Current  at TC =25ÁC 12 A 

Continuous Drain Current at TC =100ÁC 8 A 

ID pulse Pulse Drain Current (Pulse width =10 Õs) 2 21 A 

TJ/TSTG Operating Junction and Storage Temperature -55é150 ÁC 

Notes 

1. In off-state, spike duty cycle D<0.01, spike duration <1 Õs
2. Value is not tested to full current in production.

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient  ÁC/W

RɗJC Maximum Junction-to-Case 2.8 ÁC/W 

TSOLD Soldering peak temperature     260 ÁC 

54 
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HMHL065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

Static Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
VGS (th) Gate Threshold Voltage VDS =10V, ID =1mA   - 1.7 2.2 V 

BVDSS Drain-Source Breakdown Voltage VGS =0V 650 - - V 

IDSS Drain-Source Leakage Current 
VDS =650V, VGS =0V, TJ =25ÁC - 2.5 30 

ɛA 
VDS =650V, VGS =0V, TJ =150ÁC -  10 - 

RDS (on) Static Drain-Source On-Resistance 
VGS =6V, ID =5A, TJ =25ÁC - 150 185 

mɋ 
VGS =6V, ID =5A, TJ =150ÁC - 302 - 

AC Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
CISS Input Capacitance VGS=0 V, VDS=400 V, 

f=100kHz 

- 505 - 

pF COSS Output Capacitance - 29 - 

CRSS Reverse Transfer Capacitance - 1 - 

Qg Total Gate Charge VDS = 400V, VGS = 0 to 
10V, IDS=5A 

- 10 - 

nC 
QGS Gate-Source Charge - 4.3 - 

QOSS Output Charge -  36 - 

QRR Reverse Recovery Charge 

VGS=0V, VDS=0~400V 

- 46 - 

td(on) Turn-On Delay Time VDD = 400 V, VGS = 0 to 10V, 
IDS = 2A, RG(on) = 25 Ý,   

- 9 - 
ns 

- 20 - td(off) Turn-Off Delay Time 

IS=5V, VDS=0V 

IGSS Gate-Source Leakage Current VGS =+/- 20V -   - +/-100 nA 
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HMHL065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

¸ Typical Electrical Characteristics
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FIG.2- Output Characteristics TJ=150ÁC FIG.1-Output Characteristics TJ=25ÁC 
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FIG.3- Normalized RDS(on) vs. Temperature 
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FIG.4- Capacitance vs Drain-Source Voltage
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FIG.6- Maximum Power Dissipation Derating vs Case Temperature 

V DS Drain-to-Source Voltage (V) 

FIG.5- Safe Operating Area 
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HMHL065N185C 
650-V Cascode GaN HEMT 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

¸ Typical Electrical Characteristics
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FIG.8- Switching Time Waveforms FIG.7- Transient Thermal impedance (Junction to Case) 
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HMHL065N185C 

Publication Order Number: HMHL065N185C ÉBruckewell Technology Corporation Rev. A -2023

650-V Cascode GaN HEMT 
 DFN-8X8 Recommended PCB Soldering Footprint 
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HMHL065N210E 
650-V GaN E-mode Power Transistor 

Publication Order Number: HMHL065N210E ÉBruckewell Technology Corporation Rev. A -2023

Description 
GaN based power transistor which possesses not only 
enhancement mode (e-mode) GaNôs benefits but also 
compatibility. 
This GaN provides low RDS(on) in the DFN package to 
realize the normal-off high electron mobility transistor.  
Also provides high breakdown voltage, high current and 
high operating speed which is suitable for high power 
applications. 

Features 

Å Gate drive voltage compatibility (-10V to 18V)

Å High operating frequency

Å Zero reverse recovery loss

Typical Applications 

Å Switch Mode Power Supplies (SMPS)

Å AC-DC/ DC-DC Converters

Å Motor Drives

Package type DFN 8X8 

Package Dimension 

Marking 

RoHS Compliant 

HMHL065N210E
Graphic Symbol 
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HMHL065N210E 
650-V GaN E -mode Power Transistor 

Publication Order Number: HMHL065N210E ÉBruckewell Technology Corporation Rev. A -2023

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

Absolute Maximum Ratings 
Symbol Parameter Value Units 
VDS Drain-Source Voltage 650 V 

VGS Gate-Source Voltage -10 / +18 V 

V(TR)DSS  Transient drain to source voltage1     800 V 

ID 
Continuous Drain Current  at TC =25ÁC 10 A 

Continuous Drain Current at TC =100ÁC 6 A 

ID pulse Pulse Drain Current (Pulse width =10 Õs) 2 20 A 

PD Power Dissipation (TC =25ÁC) 70 W 

TJ/TSTG Operating Junction and Storage Temperature -55é150 ÁC 

Notes 

1. In off-state, spike duty cycle D<0.01, spike duration <1 Õs
2. Value is not tested to full current in production.

Thermal Resistance Ratings 
Symbol Parameter Maximum Units 
RɗJA Maximum Junction-to-Ambient 50 ÁC/W

RɗJC Maximum Junction-to-Case 2.5 ÁC/W 

TSOLD Soldering peak temperature     260 ÁC 
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HMHL065N210E 
650-V GaN E -mode Power Transistor 

Publication Order Number: HMHL065N210E ÉBruckewell Technology Corporation Rev. A -2023

Static Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
VGS (th) Gate Threshold Voltage VDS =10V, ID =1mA 1.2 1.6 2.0 V 

BVDSS Drain-Source Breakdown Voltage VGS =0V 650 - - V 

IDSS Drain-Source Leakage Current 
VDS =650V, VGS =0V, TJ =25ÁC - 0.5 12 

ɛA 
VDS =650V, VGS =0V, TJ =150ÁC - 100 - 

RDS (on) Static Drain-Source On-Resistance 
VGS =10V, ID =5A, TJ =25ÁC - 150 210 

mɋ 
VGS =10V, ID =5A, TJ =150ÁC - 320 - 

AC Electrical Characteristics, (TJ=25ÁC unless otherwise specified) 
Symbol Parameter Test Conditions Min. Typ. Max. Units
CISS Input Capacitance VGS=0 V, VDS=400 V, 

f=100kHz 

- 80 - 

pF COSS Output Capacitance - 50 - 

CRSS Reverse Transfer Capacitance - 1 - 

Qg Total Gate Charge VDS = 400V, VGS = 0 to 10V, 
IDS=10A 

- 2.6 - 

nC 
QGS Gate-Source Charge - 1 - 

QOSS Output Charge -  20 - 

QRR Reverse Recovery Charge 

VGS=0V, VDS=0~400V 

- 0 - 

td(on) Turn-On Delay Time VDD = 400 V, VGS = 0 to 12 V, 
IDS = 7 A, RG(on) = 25 Ý,   

- 3 - 
ns 

- 7 - td(off) Turn-Off Delay Time 

VGS=-10V, VDS=0V 
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