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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.
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- PANJIT AOSMD Diodes PANJIT  AOSMD Diodes
MFG. MS34P07 PJA3407E AO3407 DMG3407SSN | PJA3409E AO3409 DMP3165L
ID 4.1A 4A 4.1A 4A 3A 2.6A 3.3A
VDS -30V -30V -30V -30V -30V -30V -30V
RDS(on) 50~75mohm 53~80mohm 52~87mohm 50~72mohm  |95~115mohm | 110~180moh | 90~134mohm
m
Price(USD) 0.6X X X X 0.8X 0.7X 0.8X
Better

Performance

Best Price
No matter you need 2A~4A with the standard RDS(on) or ultra low RDS(on), MS34P07 offer the better RDS(on) with best Price
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Part Number Peak Current uvLO DT | DIS | Package

IGDB233AW +4.0A1-6.0A 6.5V/6.85V Y| Y| SOW6
IGD 8233BW +4.0A1-6.0A 8.5V/8.0V Y| Y| SOW6
IGD 8233CW +4.0A1-6.0A B2VM22v | Y| Y | SOWI6
IGD 8233AS +4.0A1-6.0A 6.5V/6.85V Y|Y SOP16
IGD 8233BS +4.0A1-6.0A 8.5V/8.0V Y| SOP16
IGD 8233CS +4.0A1-6.0A BNR2N | Y'Y SOP16
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GTDO5SNO60

600-V 10" )*8 , — - /) *0/ 142" (3UO5(R06%5 ) 4106 (" OO it

Features

1R ()37 *) 455G, - OSL)&F ", * =" /2% *1'123212%"/  Graphic Symbol
15, /4'3,- 470", 3, 6181+ . 7""12'32/5158 " "1* 93" -, 17-"

)27 ()87 =17 = 1 (on)"
1B, LB 150
1 =2#>")2934, *1

Benefits
1 220"5@4
1220'B,1""C&,-%""DB

Vot 2 (/-T) 28" A" (T ) 7 KK, - U 52T
! Higher Switching Frequency up to 150kHz

Typical Applications
VA 7/18,0'F ;>

! C&,-%"-

I 5*"-0+">12-,%"

1G&-" "8 4">2, -">1-§*%"h*8 " -1 -

PH"L§*%

! Inductive cooking

! Inverterized microwave ovens
! Resonant converters

! Soft switching applications

Package Type : TO-252

2#>"C2936,*1

C

G o

E

Package Dimension

L:

Vce(on) typ. = 1.7V &
Rce(on) typ. = 340mY
@ Ve =15V, Ic =5A
Equivalent MOSFET
Parameters

Rps(on) typ. = 340mY
@ Vgs =15V, Ip =5A

b2l »\‘Ph
gl

Millimeter Millimeter
REF. Min. | Mom. | Max. REF. Min. | Nom. | Masx.
A 220 | 230 |238 E1 4.40 - -
Ad 0 - 0.127 e 2.288 BSC
b 064 | 076 | 0.88 H 9.40 [10.00 [10.40
b2 [077 [D0B84 [114 L 140 [ 182 177
b3 [521 [534 [546 L1 2.743Ref.
C 045 [ 050 [060 L2 0.508 BSC
c2 [045 [050 [0.58 L3 [0.89 - 1.27
D 6.00 | 610 |6.223 L4 0.64 - 1.01
D1 | 521 B N [ B B B
E | 640 | 660 |6.731 8 0 B 10

Marking
=
—
GTDO5N060

Date Code+— [

e

I
=
€] E
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GTDO5N060
600-V 1'#UE™ ) %4 , — - 1/)*0/ 1#%42"(3U05 (10635 ) 4(106 (" OTONH") Yot
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol! Parameter Value Units

Vee C24™)12-<5O811"-" 2 211, %" E'G8I"IKLNC" NOO"

" PC"C247)12-")7--"*IF'G)"Q"KLNC" 10" I~
PC"C24%)12-")7--"*I'G)"Q"ROONC" 5"

Ic puise ST D)207)12-") 7--" >3 U'RO/" 20" s

e P§2.7"(2-0,-.")7--"*IE'G)"Q"KLNC" 10" 5
P§2.7"(2-0,-.")7--"*If"G)"Q"ROONC" 5"

IF pulse P§2.""374/" ") 7--"*IE"13"U'R9/" 20" S

Ver B,1"<5O1"-"821,%""G-, */$" *1"B , 1" <5981 " -"8241, %" [20"
VI3"UROW/E"P"X"OYOROZ"

Prot ;207-"P§//$3,182*"VG v QKLNCZ" 60" H"

Tva 137, % A7) 152*'G" 93" -, 17-"" <55~ R75" [[ox

Tste >12-,%""G"93"-,17-"" <LL~R75" ne

Thermal Resistance Ratings

Symbol! Parameter Maximum Units
Raia @, 979" T*)112*<2<SO68" *I' 62.5" NChH"
Raic ABcG'@,ai979"\7*)152*<12<C, /™" 2.1" NChH"
Raic P§2.7'@,a979" " 7*)§2*<12<C, /" 4" NChH"
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GTDO5SNO60

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
Vee@n) | B,17<"O8I1"-"1&-"/8&2!."8241,%"" 21#Q 2 s#E'hQKLOeS" 45" Ly5" 6.5"
C24™)12-<"9d1"-"6-" ,f.20*"
V(BRICES 2s#Q0 zE'hrrQ1ImS” NOO" < <
82i1,%""
- $#QRL - E'ArQ5S"G8IQKLNC" 1.2" RI7" | 2.1"
VCEEn) | C24™)12-<59811"-"/ ,17-, 182*"8241,%""
- s#QRL - E'ArQ5S"G8IQRLONC" < 1.8" <
Rce(on) | Collector-Emitter saturation resistor | vge =15V, Ic =5A Tvj=254C" 340" mY
- $#Q0 1 E'"hwQ5S"G8IQKLMC" < w7 <
Ve P12 "G00, "2l " QO:E%Q Q o
- $#Q0 = E'hwQ5S"G8IQ"RKLNC" < 1v5" <!
lces B,1"<5O81"-"1" , F,%"")7--"*1" 21#Q0 ' 1 g#QNKO " < < | N200" | ns'
Ices §7-2'%,17"8241, %) 24" )12-") 7--"*1" | Z1#QNOO:zE" Z$#Q0z" < < 10" us'

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
Cies A*371'C,3,)8,*)"" Z1#Q25" 2 t$#QO" ZE" < 289" <

Coes J71371'C,3,)8,*) ™" (QR@#j" < 33" < 3g"
Cres ="8"-/""G-,*/("-'C,3,)il,*)"" < 75| <

Qg G21,I'B,1""C&,-%"" 211Q400 :$#QRL zE'ArQ5S" < 12" < *C"
tdton) G7-*<]*'"P™,+'GI9™" < 22 <

tr =4/""G9"" < 13" < .
tacofn G7-*J(("P™,+'GI9™" 11#Q_00":E" 2e#QRL:E" < 91" <

t 9.UGO"" ArQ5S"=""#$"Q"62K" ¢ - o

Eon G7-*P*">081) &§*%"5* " -%+" < 123" < -~
Eoff G7-*] ((">O08L) &*%"5* " -%+" <" 53" <

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
I ()AL . . -

m A& () " *+(, 7", (" /%-",0(/1,, "2 Ver=400 V, Ver=0V, ( 2.7( ( 9

Qrr & (,"-",."(,"/%-",0(1@%,A"( 15(6(5(9:(84'" 1;8362889;<..( =( 145( = 21(
trr H0&"(,"=",. " (,"/%-",08C"( =( 35( & 2.(
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GTDO5SNO60

600-V 1"#8066™ ()it , — - 1/)*0/ 1#%42"(3U05(106%45 ) (106 (" OTOSHA"Y ks

1 Typical Electrical Characteristics

20

Vee=20,17V VeE=15V VBE=20.17Y,
r—‘-'_'_'_'_'_'- r—
< 5 < E=151
3 L] 3 aE=13V
- 10 _ 10
2 2
£ | ety ks Vae=11V
8 5 8 5 ‘_7—'_'_'_'_'_
L L
Vae=gv / Vag=0y
— P
0 L 0 el
0 1 2 3 4 5 0 1 2 3 4 5
V ce Collector-Emitter voltage (V) V ce Collector-Emitter voltage (V)!
FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1504C
20 20
V=20V =
'CE: s
< =
= 15 b 15
g 2500 §
S =
o 150 °C 3 5t
E 10 o 10
I 3
2 E 150 °C,
3 o
% 5 ‘; 5
- o
L
[a)
0 o
] 4 8 12 16 0 05 1 15 2 25
V ce Gate-Emitter voltage (V)! Diode forward Voltage VF (V)
FIG.3- Transfer Characteristics FIG.4- Diode forward Characteristics
1000 4 20
S
o % 15 /
) = e
3 : 7
] 3, /
S @
8 5
8
>
10 o
0.1 1 10 100 0 2 4 6 8 10

V ce Collector-Emitter voltage (V)

Qg(nC)

FIG.5- Capacitance

Fig.6- Gate-Charge Characteristics

-10 -
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GTDO5N060
650-V 1'#UE" )8 , — - /) *0/ 1H%2"(3U05(R06%5 ) 4106 ("* OTOSH") Yotk

1l

Typical Electrical Characteristics

60

50

V ce Collector-Emitter voltage (V)

S 8
< < N
c <
§ T, ™.
] o ~N
2 £
o B
[a) = 4 N
g 5]
2 £
o a 2
o g (]
0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
TCASE(AC) TCASE(AC)
FIG.7- Power Disspation as a Function of Case FIG.8- Current De-rating
100 1 . — - . —
@ T
Tt 150G e | I
< = = ! 1
< Te25C VetV 8 ]
et 1us R
c 0
I O
g , &
5 0 =
3 T
. g
] E
E 100y t
5 ! S o
o ims 3 0.01
g 1oms 5 SingoPuse
0 =
N
01 001l 1 1 N z
1 10 100 1000 0.00001 0.0001 0.001 0.01 0.1 1 10

Pulse Width (s))

FIG.9- Safe Operation Area

FIG.10- Transient Thermal Impedance for IGBT

-11 -
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GTF20NO65
650-V 10" >t , — . &/ ) <0/ 1# 2" (3405 (106%15 ) 4106 (" OTOSHMA") it

Features
VA" ()8 *)+'5*"&, - . "/ OS) &F*%" , * .- /2* , *1"123212%§" /  Graphic Symbol

15,/+'3,-, 4" 5%%") , 3, 6861+". 7""12"32/5$8""1" 93" -, 17-" C Vce(on) typ. = 1.6V &

. ([ AR = g oe{ Y Rce(on) typ. = 80mY
)27 (s *1'$*" - 1**(on) CE
TR @ Vee =15V, Ic = 20A
364 T G o Equivalent MOSFET
| =2#>")2934,*1 Parameters

Rps(on) typ. = 80mY

Benefits E @ Ves=15V, Ip = 20A
1 220"5@h Package Dimension

1720'B,1""C&,-%""DB
Vo218 (, /-7 )28 -+ (TU) 7--" %1, *IKk3, - U 52" f
1 Higher Switching Frequency up to 150kHz

A
==

[
P

Typical Applications

VA 7/18,0'F 5>

' C&,-%"-

I 5% -0+">12-,%"

1G&-" """ I">24, -">1-§* 0"k *8 " -1 " -
PH"L§*%

-

! Inductive cooking

.
! Inverterized microwave ovens (E| ““1 J) (Botton View
ap View

! Resonant converters

! Soft switching applications ST Sor nBoL
5 :
Package type2 TO-220F “ :
Packing & Order Information 5 =
2,000/Box : S

Marking

Date Code

RoHS Compliant

-12 -
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GTF20NO065
650-V 1™ ()% , — . &/)*0/ 142" (305 (106%5 ) 4106 ("~ 0TORH%"Y ks
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol! Parameter Value Units

Vce C24™)12-<59811"-" 2 211, %" E'G8I"IKLNC" N50"

e PC'C247)12-")7--"*It"G)"Q"KLMC" 40" 5
PC"C24%)12-")7--"*If'G)"Q"ROONC" 20"

Ic pulse TTYT 24 12-") 7" *IE13"U'RD /" 80" s

e P§2.""(2-0,-.")7--"*IE'G)"Q"KLNC" 20" <
P$2.""(2-0,-.") 7--"*1F'G)"Q"ROONC" 10"

IF pulse P52 ""374/" ") 7--"*IF"13"U'RD/" 50" s

Ver B,1"<5O1"-"821,%""G-, */$" *1"B , 1" <5981 " -"8241, %" [20"
V13"UROW/E"P"X"0YOROZ"

Ptot ;20"-"P§//§3, 152*"VG v QKLNMCZ" 40" H"

Tvs 137-, %" A7) 2*"G* 93" -,17-"" <565~ R50" NC"

Tste >12-,%""G"93"-,17-"" <LL ™ R50" NC"

Thermal Resistance Ratings

Symbol! Parameter Maximum Units
Raia @, 979" T*)112*<2<SO68" *I' 65" NChH"
Raic ABCG'@,ai979"\7*)152*<12<C, /" 3.3 NChH"
Raic FRD'@,a$Q79""7*)152*<12<C, /™" 6.7" NChH"

-13-
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GTF20N065

34405(806%E5) 4(806("*O708#5806") Yo#d

e ———

650-V 1"#8%8" ) *& , — -&/)*0/ 1#%2"

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) B,17<"Ofl1"-"1&-"/&2¢."8241,%"" 21#QsuEhrQImS” 5.0" 5.8" 6.5"
C247)12-<"os11"-"6-" , £.20*"
V(BRICES -s#Q0 zE"M1-Q500uS" N50" <" <
82i1,%""
v y - s#QRL - E'A-Q20S'G8IQKLNC" K RY6" 2.0"
CE| 217 )12< 1=-"/,17-,162*"8241,%""
o | C24T -G, 17, K282 %™ . o2l - £41.020S'GBIQRLONIC! ¢ | 1757 -
Rce(en) | C24™)12<5941"-"/,17-,12*"resistor" | = s#QRL zE'41-Q20S'GBIQKLIC" K 75" - mq"
- $#Q0 ZE"AQ20S'G8IQKLNC" <! 1.5" 1.7"
Ve Pi2."'g2-0,-." 24, %" 50 Q0=ERQ Q -
- $#Q0 = E'hwQ20S'G8IQ"RKLNC" < 114 <"
lces B,17<59811"-"1"  F,%"")7--"*1" 2 1#Q0 ' - $#QNKO - " <! <! 200" ns"
Ices 17-2"%,17"8241, %" ") 24" )12-") 7--"*1" 2 1#QN50 - E' 1 $#Q0: Tvj=25AC" <" < 10" us"

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
Cees *371'C,3,)8,%)"" 21#Q25"2F' z94QO" 1 E' ¢ | 15000 ¢

Coes 171371'C, 3,)8,*)™" (QR@#j" < 128" < 39"
Cres ="8"-/""G-,*/(*-"C,3,)iL,*)"™" < 28.7" <

Qg G21,4'B,1""C&,-%"" - 110400 :-$#QRL zE"1-Q20S" < 43.9" < *C"
taon) G7T-*]*'P,+'GO™" < 16 | <

tr =GO ¢ | 86 | < .
tom | GT (P +GI0 " 214Q_00":E' 2 54QRL:E" e | sr | « | 7
. P 41-Q20S"="#$'Q"10K" ¢ | & | <

Eon G7-*<1*">08) &5*'5* " -+ < |o79| <

Eoft G7-*] ((">08L) &§*%"5* " -%+" < 0.3" < m

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
| )R- . E =

m HN&" ()" *+(, -7, " (" /%-",0(/1,, " 2 Vee=400 V, Vee=0V, ( 2.7( ( 9

Qrr HN& ("=, (" /%", 0( 1@, A ( 15(6(209:(&4"" 1,8361889;<.( = 347( =( 21(
trr HI&(,"-",."(,"/%-",03C " ( =( 254( = 2.(
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GTF20N065

650-V 1'#U66™ ()1 , — . /) *0/ 142" (3U05(106%I5 ) 4(106 ("> OTOSHIA"Y Utk

1 Typical Electrical Characteristics
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FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1754C
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FIG.5- Capacitance

Fig.6- Gate-Charge Characteristics
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GTF20NO065
650-V 106" )8 , — - /) *0/ 1H%42"(3U05(R06%5 ) 4106 ("* OTOSH%") Yotk

Typical Electrical Characteristics

Tj junction temperature(iC)
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FIG.7- Power Disspation vs Junction Temperature FIG.8- Vge Normalized vs Junction temperature
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001
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FIG.9- Safe Operation Area FIG.10- Transient Thermal Impedance for IGBT
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FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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&ﬁckewell

GTP20N065

e ——

650-V 10" >t , — . &/ ) <0/ 1# 2" (3405 (106%15 ) 4106 (" OTOSHMA") it

Features

VAR ()37 *)+5E, - O &S ", * =" /2% *1"123212%5"/  Graphic Symbol

15,/+'3,-,4"*%") , 3,681+ . 77"12"32/51§8""1" 93" -, 17-°
)27 (85 1+ (on)”

TS 6<(-""", "3, 18%%

| =2#>")2934,*1

Benefits

1 220"5@4

1220'B,1""C&,-%""DB

o= 2(18(, /1-7) 28 -+ (U 7--"*1" %13, - 47 52"
1 Higher Switching Frequency up to 150kHz

Typical Applications

VA 7/18,0'F ;>

1 C&,-%"-

1 5% " 00+">12- 06"

1G&-" "<" 8™ I">24, -">1-§* %"k *8 " -1 -
PH™L %%

! Inductive cooking

! Inverterized microwave ovens

! Resonant converters

! Soft switching applications

Package type2 TO-220
Packing & Order Information
2,000/Box

-

RoHS Compliant

-17 -

G o

C

E

Package Dimension

— A

Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mY
@ Vee =15V, Ic = 20A
Equivalent MOSFET
Parameters

Rps(on) typ. = 80mY
@ Ves=15V, Ipb=20A

Millimeter Millimeter
RER Min. Max. REF. Min. Max.
A 4.30 4.70 D2 15.70 17.00
Al 1.20 1.40 E 9.70 10.36
A2 2.30 2.79 e 2.54BSC
b 0.70 0.90 H1 6.10 6.70
bl 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 %] 3.55 3.95
Marking
Date Code




e
<Bﬁickewell /

GTP20NO065
650-V 1™ ()% , — . &/)*0/ 142" (305 (106%5 ) 4106 ("~ 0TORH%"Y ks
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol! Parameter Value Units

Vee C24™)12-<59811"-" 2 211, %" E'G8I"IKLNC" N50"

" PC'C247)12-")7--"*IE'G)"Q"KLMC" 40" s
PC'C247)12-")7--"*1E'G)"Q"ROONC" 20"

Ic puise ST D 247)12-") 7--" >3 U'RO/" 80" s

e P§2.7"(2-0,-.")7--"*IE'G)"Q"KLNC" 40" 5
P§2.7"(2-0,-.")7--"*If"G)"Q"ROONC" 20"

IF pulse P§2.7"374/" ") 7--"*IE"13"U'R9/" 80" S

Ver B,1"<5O1"-"821,%""G-, */$" *1"B , 1" <5981 " -"8241, %" [20"
VI3"UROW/E"P"X"0OYOROZ"

Ptot ;20"-"P§//§3, 152*"VG v QKLNMCZ" 187" H"

Tva 137, % A7) 152*'G" 93" -, 17-™" <55~ R75" [[ox

Tste >12-,%""G"93"-,17-"" <LL ™ R75" ne

Thermal Resistance Ratings

Symbol! Parameter Maximum Units
Raia @, 979" T*)112*<2<SO68" *I' 62.5" NChH"
Raic ABCG'@,ai979"\7*)152*<12<C, /" 0.8" NChH"
Raic FRD'@,a$Q79"\7*)1§2*<12<C, /™" 2.1" NChH"

-18 -
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GTP20N065

34405(806%E5) 4(806("*O708#5806") Yo#d

e ———

650-V 1"#8%8" ) *& , — -&/)*0/ 1#%2"

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) B,17<"Ofl1"-"1&-"/&2¢."8241,%"" 2 Qe hrQKLOeS" 5.5" 6.0" 6.5"
V(eRricEs | C24%)12-<"Ol1"-"6-" , F.20*"8241,%""| :$#Q0:E""1-Q500uS" N50" <" <"
VCE@n) | C2U4")12-<598l1"-"/ ,17-,162*"82!1 ,%"" At A - il 20

7 ’ - s#QRL - E'41-Q20S",G8IQRLONC" <" 1.75"| 2.2
Rceon) | Collector-Emitter saturation resistor | =s#QRLZE'4-Q20S G8IQKLIC" i 80" " mQ
Ve PI2. 120, -.* 20" 2 $#Q0 = E'hsQ20S ! GBIQKLNC" ¢ | 16 | 20 .

- $#Q0 2 "M Q20S",G8IQRKLMC" < 114" <

lees B,1°<5081" 4", f,0"")7--"*1" 21#Q0 ' - $#QNKO: " < ¢ | N200" | nS"
Ices 17-2"%,17"8201, %" ") 24" )12-") 7--"*1" 2 1#QN50 - E" 2 $#Q0: Tvj=25AC" <" < 10" us"

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
Cees *371'C,3,)8,%)"" 21#Q25"2F' z94QO" 1 E' ¢ | 15000 ¢

Coes 171371'C, 3,)8,*)™" (QR@#j" < 128" < 39"
Cres ="8"-/""G-,*/("-"C,3,)iL,*)"" < 28.7"| <

Qg G21,4'B,1""C&,-%"" - 110400 :-$#QRL zE"1-Q20S" < 43.9" < *C"
taon) G7T-*]*'P,+'GO™" < 16 | <

tr =GO ¢ | 86 | < .
tom | GT (P +GI0 " 214Q_00":E' 2 54QRL:E" e | sr | « | 7
. P 41-Q20S"="#$'Q"10K" ¢ | & | <

Eon G7-*<1*">08) &5*'5* " -+ ¢ lore| <

Eoft G7-*] ((">08L) &§*%"5* " -%+" < 0.3" < m

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
| )R- . E =

m HN&" ()" *+(, -7, " (" /%-",0(/1,, " 2 Vee=400 V, Vee=0V, ( 2.7( ( 9

Qrr HN&"(, "=, (" /%-",0(1@*,A"( 15(6(209:(&4"" 1,8361889;<.( = 347( = 21(
trr HI&(,"-",."(,"/%-",03C " ( =( 254( = 2.(
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,.Bﬁfiickewell

GTP20N065

650-V 1'#U66™ ()1 , — . /) *0/ 142" (3U05(106%I5 ) 4(106 ("> OTOSHIA"Y Utk

1 Typical Electrical Characteristics
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v
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V ce Collector-Emitter voltage (V) V ce Collector-Emitter voltage (V)!
FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1754C
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FIG.5- Capacitance

Fig.6- Gate-Charge Characteristics
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GTP20NO065
650-V 106" )8 , — - /) *0/ 1H%42"(3U05(R06%5 ) 4106 ("* OTOSH%") Yotk

Typical Electrical Characteristics

Tj junction temperature(iC)
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FIG.7- Power Disspation vs Junction Temperature FIG.8- Vge Normalized vs Junction temperature
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FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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GTSB20N065

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

Features

VAR ()37 *)+5E, - O &S ", * =" /2% *1"123212%5"/  Graphic Symbol
15, /4'3,- 470", 3, 6181+ . 7""12'32/5158 " "1* 93" -, 17-"

)27 (581" = 1+ (on)"
1Bt B 1%
1 =2#>")2938,*1

Benefits
1 220"5@4
1220"B,1""C&,-%""DB

G o—

! Low Switching Loss & Soft Switching

! Built in No Recovery Silicon Carbide SBD

! Higher Switching Frequency up to 150kHz

Typical Applications
VA 7/18,0'F ;>

' C&,-%"-

1 5*"-0+">12-,%"

1G&-" "™ 8" 4">24, -">1-§*%"h*8 " -1 -

PH"L§*%

! Inductive cooking

! Inverterized microwave ovens
! Resonant converters

! Soft switching applications

Package type TO-263

Packing & Order Information
800/Reel

C

E

Package Dimension

m

e ——

Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mY
@ Vge =15V, Ic= 20A
Equivalent MOSFET
Parameters

Rps(on) typ. = 80mY
@ Vgs =15V, Ip = 20A

Mtéu %
I
1, |
bQH Ay
Millimeter Millimeter
REF. Min. Max. REF. Min. Max.
A 4.37 4.77 E 9.80 10.36
Al 0.00 0.25 El 7.06 -
A2 2.20 2.80 e 2.54BSC
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 122 142 L2 1.40 175
D 8.50 9.30 L3 0.25 BSC
D1 6.60 - y oW bt}
Marking
GTSB20NOES
Date Code<1— 1]
Hed
al ~ Le

RoHS Compliant

-22 -
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Absolute Maximum Ratings

Symbol! Parameter Value Units

Vce C24™)12-<59811"-" 2 211, %" E'G8I"IKLNC" N50"

e PC'C247)12-")7--"*It"G)"Q"KLMC" 40" I~
PC"C24%)12-")7--"*If'G)"Q"ROONC" 20"

Ic pulse ST N2U67)12-")7--"*E"13"U"RD/" 80" s

e P§2.""(2-0,-.")7--"*IE'G)"Q"KLNC" 20" 5
P§2_""(2-0,-.")7--"*I'G)"Q"ROONC" 10"

IF puise P§2.7"374/" ") 7" *E'13'U'RD/" 40' s'

Vee B,1"<5O1"-"821,%""G-, */$" *1"B , 1" <5981 " -"8241, %" [20"
V13"UROW/E"P"X"0YOROZ"

Ptot 520"-"P$/ /53, 182*"IG - QKLNCZ" 137" H"

Tvs 137-, %" A7) 2*"G* 93" -,17-"" <65~ R75" NC"

Tste >12-,%""G"93"-,17-"" <LL ™ R75" NC"

Thermal Resistance Ratings

Symbol! Parameter Maximum Units
Raia @, 979" T*)112*<2<SO68" *I' 62.5" NChH"
Raic ABCG'@,ai979"\7*)152*<12<C, /" 0.8" NChH"
Raic SBD'@,a$979"\7*)1i2*<12<C, /™" 1.5" NChH"
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

e ———

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) B,17<"Ofl1"-"1&-"/&2¢."8241,%"" 2 1#Q - s#E"h1-QKLOeS" 5.0" 5.8" 6.5"
C24™)12-<"9d1"-"6-" ,f.20*"
V(BRICES -s#Q0 ZE""1-Q500uS" N50" <" <
82i1,%""
v y - s#QRL ZE'A1-Q20S'G8IQKLNC" - RY6" 2.0"
CE| 20")12-<59011°-"/ ,17-,152*"8241 , %"
o | C24T)2-SOM™Y, 17-, K282, %™ [ ORL #4020 GBIQRLONIC! o | 175" 22
Rcen) | C247)12-<5981"-"/ ,17-,152*"resistor" | :s#QRL -F"41-Q20S'G8IQKLNC" - 80" - mq”
- $#Q0 2 E"AwQ1OS'G8IQKLNC" <" 1.6" 2.0"
Ve P§2."'g2-0,-." 2241, %"" Q0:Fhe) : . "
= $#Q0 2 E'%Q10SGBIQ"RKLIC" <& 114 <
lees B,1°<5981" 4", f,%"") 7--"*1" 21#Q0zF ze#QNKO:" < ¢ | N200" | nS"
lees 2%, 17820 06 ) 20 Y12 T AT 2 1#QNS0 ZE" Z54Q0: TVJ=25AF: <" < 25" us'
Z1#QNBOZE - $#Q0: Tvj=175AC" <" <" 250"

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
Cees *371'C,3,)8,%)"" 21#Q25"2F' z94QO" 1 E' ¢ | 15000 ¢

Coes 171371'C, 3,)8,*)™" (QR@#j" < 128" < 39"
Cres ="8"-/""G-,*/("-"C,3,)iL,*)"" < 28.7"| <

Qg G21,4'B,1""C&,-%"" - 110400 :-$#QRL zE"1-Q20S" < 43.9" < *C"
taon) G7T-*]*'P,+'GO™" < 16 | <

tr =GO ¢ | 86 | < .
tom | GT (P +GI0 " 214Q_00":E' 2 54QRL:E" e | sr | « | 7
. P 41-Q20S"="#$'Q"10K" ¢ | & | <

Eon G7-*<1*">08) &5*'5* " -+ ¢ lore| <

Eoft G7-*] ((">08L) &§*%"5* " -%+" < 0.3" < m

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
lrrm HI& () "*+(,"-", .7 (,"/%-",0(/1,, " 2% Vee=400 V, Vee=0V, = 2.7( = 9
Qrr HN& ("=, (" /%", 0( 1@, A ( 15(6(109:(&4** 1,8361889;<.( = 33( = 21(
Gor HWE"(,"-",. (" /%-",08C™( = 26( = 2.(
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GTSB20N065

650-V Hybrid IGBT with Built-In SiC-SBD
1 Typical Electrical Characteristics
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FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1754C
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GTSB20N065
650-V Hybrid IGBT with Built-In SiC-SBDX

Typical Electrical Characteristics

Tj junction temperature(iC)
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FIG.7- Power Disspation vs Junction Temperature FIG.8- Vge Normalized vs Junction temperature
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FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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GTSF20NO065

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

Features

A High efficiency in hard switching and resonant topologies

A Easy paralleling capability due to positive temperature

coefficient in VCE(on)
A Pb-free lead plating
A RoHS compliant

Benefits

ALow EMI

A Low Gate Charge QG

A Low Switching Loss & Soft Switching

A Built in No Recovery Silicon Carbide SBD
A Higher Switching Frequency up to 150kHz
Typical Applications

A Industrial UPS

A Charger

A Energy Storage

kThree-level Solar String Inverter

A Welding

A Inductive cooking

A Inverterized microwave ovens

A Resonant converters

A Soft switching applications

Package type2 TO-220F

Packing & Order Information
2,000/Box

RoHS Compliant
Code

Graphic Symbol

C

G o

E

Package Dimension

o

Vce(on) typ. = 1.6V &
Rce(on) typ. = 80mY
@ VGE = 15V, IC =20A
Equivalent MOSFET
Parameters

Rps(on) typ. = 80mY
@ VGS =15V, ID =20A

el J (Bottom View)
(Top View)
MILLINETER WILLNETER
SYHBOL STBCL

WIN o win [T [ omax
A 4.500 | 4.7 [ 5950 | a | ln3a0
Al 2. 340 <
a2 | 2960 ol
[ 0.700 L 12, 580 13. 280
[ 1180 | 1.280 11 2,780 3,080
2 1250 | 1350 " 1150 1450
c 0400 0, 500 3 3030 3. 180 3,450
n 15,570 15870 16170 &3 4150 3. 150 3,850

" 6. 700 REF
Marking
—
I O
GTSF20N065
Date 4— 11
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Symbol Parameter Value Units

Vce Collector-Emitter Voltage, Tvj 0254C 650 \Y

n DC Collector current, Tc = 25A(? 40 A
DC Collector current, Tc = 100AC 20

Ic puise Pulsed collector current, tp 0 1ms 60 A

e Diode forward current, Tc = 254C 20 A
Diode forward current, Tc = 100AC 10

IF pulse Diode pulsed current, tp 0 1ms 30 A

Ver Gatfe—Er_nitter voltage Transient Gate-Emitter voltage 20 v
(tp 0100s, D < 0.010)

Ptot Power Dissipation (Tc =25AC) 47 w

Tvas Operating Junction Temperature -55€150 AC

Tste Storage Temperature -55€150 AC

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raia Maximum Junction-to-Ambient 65 ACIwW
Raic IGBT Maximum Junction-to-Case 2.8 AC/w
Rasc SBD Maximum Junction-to-Case 3.7 ACIW
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vce=VaE, Ic =250€A 5.0 5.8 6.5 \
Collector-emitter breakdown
V(BR)CES Vee =0V, Ic =500uA 650 - - \%
voltage
) ) Vee =15V, lc =20A Tvj=25AC - 1.6 2.0
Vceen) | Collector-Emitter saturation voltage A . \
Ve =15V, Ic =20A Tvj=150AC - 1.75 2.2
Rcen) | C247)12-<5981"-"/ ,17-,52*"resistor" | :#QRL -E"41-Q20S'G8IQKLNC" ! 80" mq”
. Vee =0V, Ir=10ATvj=25AC - 1.6 2.0
Vr Diode Forward Voltage A . \%
Ve =0V, [r=10ATvj= 125AC - 14 -
Ices Gate-Emitter leakage current Vce =0V, Vee =N20V - - K200 nA
Ices Zero gate voltage collector current | YCE =690V, Vee =0V TVJ:ZSAF: ) ) 25 UA
Vce =650V, Ve =0V Tvj=175AC - - 250

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Cies Input Capacitance Vce=25V, Vee=0V, - 1500 -

Coes Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -

Qg Total Gate Charge Vcc=400 Vee=15V, Ic=20A - 43.9 - nC
td(on) Turn-On Delay Time - 16 -

te Rise Time - 56 -

ta(oft) Turn-Off Delay Time Vee=400 V, Vee=15V, - 52 - "
t Fall Time =20 Roon = 10¥ - | 82 | -

Eon Turn-On Switching Energy - 0.79 -

Eoft Turn-Off Switching Energy - 0.3 - mJ

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
| i - -

rrm Diode peak reverse recovery current Vee=400 V, Ve=0V, 2.7 A
Qrr Diode reverse recovery Charge Ir = 10A, dIEC/dt=100A/es - 33 - nC
ter . 26 - ns

Diode reverse recovery time
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GTSF20NO065

650-V Hybrid IGBT with Built-In SiC-SBD
1 Typical Electrical Characteristics

60 60
Vge=20V =
13v Vge=20V
—~ 50 —~
2 \ 2 50 \
2 = 15v
@ 40 15 G_EJ 40
3 ” 11V 3
g g 7
1% o
g 20 g 20
S 3
2 10 N 2 10
v
0 0
0 1 2 3 4 5 0 1 2 3 4 5
V ce Collector-Emitter voltage (V) V ce Collector-Emitter voltage (V)!
FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1754C
80 40
—~ ! ?g 35 + 3
< 25T =
= 60 = 30
7
S = 25 :
o 175C 3
E 40 E 20
E g 15
3 : 5
o 20 + A / “G'J 10
- H °
: L s * 3
—1 a
o 0
6 7 8 9 10 11 12 0 25
V ce Gate-Emitter voltage (V)! Diode forward Voltage VF (V)
FIG.3- Transfer Characteristics FIG.4- Diode forward Characteristics
10000 16
= {Cles s u V=400V
[}
E 1000 |- T 5 g 12
@ [ 10
(%] -
g 100 o .
Z k=
g 5o
S @
10 8 4
N 2
1 o
0.1 1 10 100 0 10 20 30 40 50
V ce Collector-Emitter voltage (V) Qg(nC)
FIG.5- Capacitance Fig.6- Gate-Charge Characteristics
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GTSF20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Typical Electrical Characteristics

Tj junction temperature(iC)

200 12
175 | 1C=500uA |
S 10 1 ti
< 1.0 +
c ! {
o 125 8 | | |
g i ! RN
7] 100 [} { . | I
5 2 i 10 e e
P 8 Losed Lok i \ i
8 > i | | | IR L : \
25 06 -+~ + I h
0 } ! |
-50 0 50 100 150 200 -50 -25 o 25 50 75 100 125 150 175
Tj junction temperature(AC) Tj junction temperature(iC)
FIG.7- Power Disspation vs Junction Temperature FIG.8- Vge Normalized vs Junction temperature
1
(]
g
< 8
ey [%)
c 0
£ 2
3 —
© E 0.1 Tt *Notes: - -
§ 5] 1.Tj-Te=Pos"Zoje(t)
S = 2 Duty Factor D=T1/T2
o o
° S |
O o1 “Notes % ~ =
° 1 T.u28 g Singe Pusle Pou
2T=175 £ o0 1
I qingle Puse N =
001
1 10 100 1000 0.00001 0.0001 0.001 0.01 0.1 1 10
V ce Collector-Emitter voltage (V) Pulse Width (s))
FIG.9- Safe Operation Area FIG.10- Transient Thermal Impedance for IGBT
- (Voe=15V,Vee=400V,1c=20A Rg=10c{)
100 |
—~ Taon
2 = Erotal
= e 2 a1 T ]
2 t B 1 Rl ] I
= a ¥ 1
18,
2 2 -
= = T
] £ { !
H H
[ Tdon @
| — ! |
10 1E-4
40 60 80 100 120 140 160 25 50 75 100 125 150 175

Tj junction temperature(AC)

FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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GTSM20NO065
650-V Hybrid IGBT with Built-In SiC-SBD  Graphic Symbol

Features
A High efficiency in hard switching and resonant topologies 4(Q) 3 (E) 4 (C)

A Easy paralleling capability due to positive temperature

coefficient in VCE(on) . I '
A Pb-free lead plating 16) | (9] V
A RoHS compliant

Benefits

A Low EMI 2,3(B) 2(E) I(G)

A Low Gate Charge QG

A Low Switching Loss & Soft Switching Vce(on) typ. = 1.6V & Rce(on) typ. = 80mY
A Built in No Recovery Silicon Carbide SBD @ YGE =15V, Ic=20A
A Higher Switching Frequency up to 150kHz Equivalent MOSFET Parameters
Rps(on) typ. = 80mY
Typical Applications @ Ves =15V, Ip=20A

A Industrial UPS
A Charger Package Dimension

A Energy Storage

" i 3830 (1.508)
AThree-level Solar String Inverter o e "]
H M4 Chamiar
A Welding Lo 23‘&23—— i e Z00 (0.079) x 45
A Inductive cooking i
) . b
A Inverterized microwave ovens 7] B0
_|250:G 492) 5.20 )
A High power converters ;
A Soft switching applications !
[7-50 0-235)] - R full
_ 15.00 {0.590)
Package type SOT-227 e S
gebp ke EhECOTCrOED)]
Packin rder Information 810 (0.319)
acking & Orde ormatio - f__,,m(om; :
100/Box 2100089 1] 2,10 {0.082)
1.90 (0.075) d b g b [lsu:oo?s; 12.30 (0.484)
] " u = 11.80 {0.484)
All dimensions in millimeters (inches)
Marking

F_JJ Bw GTsM20N06S
ET' WWYY L:\n
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Symbol Parameter Value Units

Vce Collector-Emitter Voltage, Tvj 0254C 650 \Y

n DC Collector current, Tc = 25A(? 40 A
DC Collector current, Tc = 100AC 20

Ic pulse Pulsed collector current, tp 0 1ms 80 A

e Diode forward current, Tc = 254C 20 A
Diode forward current, Tc = 100AC 10

IF pulse Diode pulsed current, tp 0 1ms 40 A

Ver Gatfe—Er_nitter voltage Transient Gate-Emitter voltage 20 v
(tp 0100s, D < 0.010)

Ptot Power Dissipation (Tc =25AC) 137 w

Tvas Operating Junction Temperature -55&175 AC

Tste Storage Temperature -55€175 AC

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raia Maximum Junction-to-Ambient 0.32 ACIwW
Rasc IGBT Maximum Junction-to-Case 0.8 Aciw
Rasc SBD Maximum Junction-to-Case 1.3 ACIW
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GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) Gate-emitter threshold voltage Vce=VaE, Ic =250€A 5.0 5.8 6.5 \
Collector-emitter breakdown
V(BRICES Vee =0V, Ic =500uA 650 - - \
voltage
. . Vee =15V, Ic =20A , Tvj=25AC - 1.6 2.0
Vce(on) Collector-Emitter saturation voltage . . \
Vee =15V, Ic =20A , Tvj=150AC - 175 | 2.2
Vee =15V, Ic =20A , Tvj=25AC - -
RcE(on) Collector-Emitter saturation resistor SE c ) - 80 mq
Vee =15V, Ic =20A , Tvj=150AC - 88 -
. Vee =0V, lr =10ATvj=25AC - 1.6 | 20
VF Diode Forward Voltage - - \Y,
Vee =0V, Ir=10ATvj= 125AC - 1.4 -
lces Gate-Emitter leakage current Vce =0V, Vee =N20V - - K200 nA
Ices Zero gate voltage collector current Vee =650V, Vee =0V TVJ:ZSAF - B 25 UA
Vce =650V, Vee =0V Tvj=175AC - - 250

W Parameter Test Conditions Min Typ. | Max. | Units
Cies Input Capacitance Vce=25V, Vee=0V, - 1500 -
Coes Output Capacitance f=1MHz - 128 - pF
Cres Reverse Transfer Capacitance - 28.7 -
Qg Total Gate Charge Vce=400 Vee=15V, Ic=20A - 43.9 - nC
taton) Turn-On Delay Time - 16 -
tr Rise Time - 56 -
taotn Turmn-Off Delay Time Vee=400V, VGE:lS,V’ - 52 - "
t Fall Time e =20A Reen = 10¥ - 82 | -
Eon Turn-On Switching Energy - 0.79 -
Eort Turn-Off Switching Energy - 0.3 - mJ

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
| i R R

rrm Diode peak reverse recovery current Vee=400 V, Vae=0V, 2.7 A
Qrr Diode reverse recovery Charge Ie = 10A, dIEC/dt=100A/es - 33 - nC
trr Diode reverse recovery time - 26 - ns
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GTSM20N065

650-V Hybrid IGBT with Built-In SiC-SBD
1 Typical Electrical Characteristics
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FIG.1-Output Characteristics Tvj = 25AC FIG.2- Output Characteristics!Tvj = 1754C
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FIG.5- Capacitance Fig.6- Gate-Charge Characteristics

-35-




=
,.Bfiickewell

GTSM20N065
650-V Hybrid IGBT with Built-In SiC-SBD

Typical Electrical Characteristics

Tj junction temperature(iC)

200 12
175 | 1C=500uA |
S 10 1 ti
< 1.0 +
c ! {
o 125 8 | | |
g i ! RN
7] 100 [} { . | I
5 2 i 10 e e
P 8 Losed Lok i \ i
8 > i | | | IR L : \
25 06 -+~ + I h
0 } ! |
-50 0 50 100 150 200 -50 -25 o 25 50 75 100 125 150 175
Tj junction temperature(AC) Tj junction temperature(iC)
FIG.7- Power Disspation vs Junction Temperature FIG.8- Vge Normalized vs Junction temperature
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FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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GTSM40N065D

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

Features

Graphic Symbol

3(G2) 4(C1/C2)

VAR ()37 *) 455G, - " OSLY &S, * =" /2% <1'123202%" /

15,/+'3,- 4T) 3, 6814”7
)27 (85 1+ (on)”

TS 6<(-""", "3, 18%%

| =2#>")2934,*1

Benefits

1 220"5@h4

1220'B,1""C&,-%""DB

! Low Switching Loss & Soft Switching

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

Typical
i 7/18,0F 5>

1 C&,-%"-

1 B5*".04+">12- %"

1G&-" "™ 8™ 1">2, -">1-§*%"h*8" -1 -
PH"L$%%

! Inductive cooking

Applications

! Inverterized microwave ovens
! High power converters
! Soft switching applications

Package type SOT-227

Packing & Order Information
100/Box

RoHS Compliant

-37-

"'12"32/3188""1" 93" -,17-"

O

2 (E1/E2) 1(Gl)

Vce(on) typ. = 1.6V & Ree(on) typ. = 40mY
@ Ve = 15V, Ic = 40A

Equivalent MOSFET Parameters
Rps(on) typ. = 40mY

@ Vgs = 15V, Ip = 40A

Package Dimension

38,30 (1.508)

3780 (1488)
24400173)_| Chamisr
©4.20(0.165) Z00 (0.079) x 45
oy 625 (0.248)] 25.70{1.012)
12.50 (D492 = 25.20 (0.092)
f BB l
750 (0.255]| Rl
[F500 0590
|.__3020(1189)
2980 (1.173) DT A
L 810(0319)
= 770(0.303
2.10 {0.082) r_ e i }
e s e o A 10 (0.082)
U R T nhe
1 — =
' L 1] NPT T —t

All dimensions in millimeters (inches)

Marking
I
Bw GTSM40N065D

g wwyy
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBD
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol! Parameter Value Units

Vee C24™)12-<59811"-" 2 211, %" E'G8I"IKLNC" N50"

e PC'C247)12-")7--"*It"G)"Q"KLMC" 60" ~
PC"C24%)12-")7--"*If'G)"Q"ROONC" 40"

Ic pulse ST N2U67)12-")7--"*E"13"U"RD/" 140" s

e P§2.""(2-0,-.")7--"*IE'G)"Q"KLNC" 40" I~
P§2_""(2-0,-.")7--"*I'G)"Q"ROONC" 20"

IF puise Pi2. 7374/ ") 7 "*F13'UR9/" 80" s

Vee B,1"<5O1"-"821,%""G-, */$" *1"B , 1" <5981 " -"8241, %" [20"
V13"UROW/E"P"X"0YOROZ"

Prot ;20"-"P$//$3, 152G v-QKLNCZ" 260" H"

Tvs 137-, %" A7) 2*"G* 93" -,17-"" <65~ R75" NC"

Tste >12-,%""G"93"-,17-"" <LL ™ R75" NC"

Thermal Resistance Ratings

Symbol! Parameter Maximum Units
Raia @, 979" T*)112*<2<SO68" *I' 0.32" NChH"
Raic ABCG'@,ai979"\7*)152*<12<C, /" 0.8" NChH"
Raic SBD'@,a$979"\7*)1i2*<12<C, /™" 1.3" NChH"
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBD

Static Electrical Characteristics, (Tvs=25AC unless otherwise specified)

e ——

Symbol! | Parameter Test Conditions Min. | Typ. | Max. | Units
VGE (th) B,17<"Ofl1"-"1&-"/&2¢."8241,%"" 2 Qe hrQKLOeS" 5.0" 5.8" 6.5"
C247)12-<"os11"-"6-" , £.20*"
V(BRICES -s#Q0 zE"M1-Q500uS” N50" <" <
82i1,%""
v y - s#QRL 2E"Ar-Q40S , G8IQKLNC" - RY6" 2.0"
CE| 217 )12< 1=-"/,17-,162*"8241,%""
on | CHYI2- SO, 17, B8 %™ . ol - 41040 GBIORLONC" ¢ | 175 | 2.2
) ) ) Vee =15V, Ic =40A, Tvj=25AC - 40 -
Rce(on) | Collector-Emitter saturation resistor . . mq
- $#QRL 2 E"A+-Q40S,G8IQRLONC" < a4 -
- $#Q0 :E'hQ20S",G8IQKLMC" <! 1.6" 2.0"
Ve P$2.7'g2-0,-." 220, %" =+Q0-Fheq 0
= $#Q0 2 F'%:Q20S,"G8IQ"RKLNC” < 114" <
lces B,17<59811"-"1"  F,%"")7--"*1" 2 1#QOzE z$#QNKO: " < < |N200" ns"
2 1#QN50zE" - $#Q0:, Tvj=25AC" " d "
lees § 2%, 17821, 062U Y 2-") 7 AT 1#Q $#Q V_l ' < < 50 us"
QNS0 ZE" Q0 :, Tvj=150AC" < 80" i

W Parameter Test Conditions Min Typ. | Max. | Units
Cees £*371'C, 3, )8, %)"" 2 1#Q25":F' 19#QO" I E' < 3000"| <
Coes J71371'C,3,)8,%) " (QR@#j" <& 250" | < 3g"
Cres | =787-/7'G-,*/("-'C,3,)1,)™" ¢ | s | <
Qo G21,¢'B,1""C&, %" 211Q400 :$#QRL:E4rQ40S" ¢ || e | oxc
tagon) G7-*J*'P™1,+GO™ ¢ 1| o«
tr =/"G9 " ¢ | os6 | ¢
tacon G7-* (P!, +'GIO"" 21#Q_00":F"- 5#QRL - @ 5o p 7
o 0. 4G A1-Q40S"="#$"Q"10K™ o 82" o
Eon G7-*<]*">08) 805> " -Uh+" < Jore| <
Eoff G7-*<] (">ON)&S*%'5* " %o+" < 0.3" < m

Symbol! | Parameter Test Conditions Min Typ. | Max. | Units
Irrm HN&" ) "+, (" /%-",0(/1,, " 2( Vee=400 V, Vee=0V. =( 5.4( = 9
Qrr HNE"(,"-", . (" %-",0(1@*,A( 15(6(209:(84"" 1;8361889;<..( =( 73( =( 21(
ter HN&"(," =", "(,"/%-",0(3C"( = 26( = 2.(
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GTSM40N065D

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

Typical Electrical Characteristics
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FIG.5- Capacitance

Fig.6- Gate-Charge Characteristics
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GTSM40N065D
650-V Hybrid IGBT with Built-In SiC-SBDX

Typical Electrical Characteristics
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FIG.7- Power Disspation vs Junction Temperature

FIG.8- Vge Normalized vs Junction temperature
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FIG.11- Switching Time vs Junction Temperature

FIG.12- Switching Loss vs Junction Temperature
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CMS120N037W
SiC N-Channel 1200-V (D-S) MOSFET

!u#$%&n-( 4#05#6"(<,="*.,3*(

"8 () *I " +5,-&8 %

" #0%&1/01-25.%!310,4%) 5 L9247 m
" 54" 16)3)6")16)-13)67 = [<A TR
= ey "l | [CB B | 485 | 515
. C | 203 | 2175
DI ‘i“m O*ﬁ*—J D | 1960 | 201
N & E | 22 | 26
"81+1-4(4-44.) b K g 105?5 1%7265
" HW&I"TT )98- . -7 n T 1793 218
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HMPO65N180C
650-V Cascode GaN HEMT

Description

These GaN HEMT utilize a GaN transistor technologys
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

} Gate drive voltage compatibility (-20V to 20V)
A High operating frequency

ALow Q.

Typical Applications
A Switch Mode Power Supplies (SMPS)
A AC-DC/ DC-DC Converters

A Motor Drives

Package type T0220

-

Graphic Symbol

—]

5

D

| ]

S

Package Dimension

~ie *LF ¢
b1 —||[l— —
bi—l|fs— A2
el
SYMBOL DIMENSION (mm ) SYMBOL DIMENSION (mm )
MIN. MAX. MIN. MAX.
A 4.20 480 E 9.70 ‘ 10.40
Al 1.10 1.50 e 2.54(ref.)
A2 220 3.00 el 5.08(ref.)
b 0.60 1.00 L 12.70 14.50
b1 1.20 1.80 L1 2.60 4.10
C 0.30 0.65 > 340 4.00
D 14.30 16.00 Q 250 3.00
D1 8.30 9.40
Marking
—
( ‘]
\ /
065N180C
Date Code <«— 0000
|
ARARA
G D S

RoHS Compliant
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HMPO65N180C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbs Drain-Source Voltage 650 \
Vaes Gate-Source Voltage -20/+20 \
Puot Total Power dissipation @T¢ =25AC 83 W
o Continuous Drain Current at Tc =25AC 16.1 A

Continuous Drain Current at Tc =100AC 113 A
b puise Pulse Drain Current (Pulse width =10 0s)? 60.4 A
TulTste Operating Junction and Storage Temperature -55&150 Ac
Tsowp Soldering peak temperature 260 AC
Notes

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

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raa Maximum Junction-to-Ambient 50 Aciw
Raic Maximum Junction-to-Case 15 Aiciw
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HMPO65N180C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (T:=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vps =10V, Io =1mA - 1.7 3.0 \%
BVbss Drain-Source Breakdown Voltage Ves =0V 650 - - \%
. Vbs =650V, Ves =0V, Ty =254C - 2.5 30
Ipss Drain-Source Leakage Current - €A
Vpbs =650V, Ves =0V, Ty =150AC - 10 -
) ) ) Ves =10V, Ip =5A, T;=25AC - 146 | 180
Ros@en) | Static Drain-Source On-Resistance . mq
Ves =10V, Ip =5A, T;=150AC - 296 -
less Gate-Source Leakage Current Ves =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Ciss Input Capacitance Ves=0 V, Vbs=400 V, - 846 -

Coss Output Capacitance f=100kHz - 23.2 - pF
Crss Reverse Transfer Capacitance - 4.2 -

Qo Total Gate Charge Vps =400V, Vgs =0 to - 8.3 -

Qos Gate-Source Charge 10V, Ips=5A - 27 - e
Qoss Output Charge Ves=0V, Vps=0~400V - 33 -

Qrr Reverse Recovery Charge 1s=5V, Vps=0V - 48 -

tdon) Turn-On Delay Time Vpp = 400 V, Vgs = 0 to 10V, - 10 - ns
td(ofn) Turn-Off Delay Time Ips = 2A, Rg(on) =25 Y, R 20 -

Po Maximum power dissipation Tc =25AC - 83 - w
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HMPO65N180C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

Vgs=6V, 5V
—~ Vgs=4v
<
g1 /
o / Vgs=3V
=3
o /
€ 10
i}
i
a
o
0
0 1 2 3 4

V ps Drain-to-Source Voltage (V)

s-6V |5V, a2
c /
o
£
S
6]
£ @
o
o
o
3 /l
o
o s 1 15 2 25 3 35 a4

V ps Drain-to-source Voltage (V)

FIG.1-Output Characteristics T;=25AC

FIG.2- Output Characteristics T;=150AC

210

V ps Drain-to-Source Voltage (V)

3
\ Ip=10A
200
=
190 S
g \ g
= w0 x
15 \ 8 15
S N
2 170 %
& \ g,
160 5
z
150 os
R p—
140 0
0 2 4 6 8 10 =0 [} El 100 150
V gs Gate-to-source Voltage (V) Temperature T, (AC)
FIG.3- Resistance vs Vgs FIG.4- Normalized RDS(on) vs. Temperature
100 1000
0.2us i
10 \
2 T 100 ===
= =) S~a
o = -
g 10us g T = -
1
(8} £ 10
£ g
g &
a bc o
£ o1 1
--=-Ciss
= =Coss
0.01 A Crss
i b 100 1000 ) 100 200 300 400 500 600

V ps Drain-to-Source Voltage (V)

FIG.5- Safe Operating Area

FIG.6- Capacitance vs Drain-Source Voltage
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HMPO65N180C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

50% Outy Cycle

TN

60 AN

a1

Single pulse

Maximum Dissipated Power (W)

. AN

N

Normalized Junction to Case impedance (AC /W)

0
e 1eos Teos oo e Tear 0 5 50 5 100 125 150
Time tys(S) Temperature Tc (AC)
FIG.7- Transient Thermal impedance (Junction to Case) FIG.8- Maximum Power Dissipation Derating vs Case Temperature
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HMHCO065N185C
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

A High operating frequency

ALow Q.

Typical Applications

A Switch Mode Power Supplies (SMPS)
A AC-DC/ DC-DC Converters

A Motor Drives

Package type DFN 8X8

Graphic Symbol
D

—
| ]

5s

Package Dimension

TOP VIEW o
s
} Gate drive voltage compatibility (-20V to 20V)
Dimension {(mm}
€ SYMBOL —
Min Max
A 120 130
Al & 0.05
1 2 3 4 =
IX] 0.06~ 0.25 REF
SIDE VIEW
D 790 8.10
LL-,L-;‘ K P 19 810
M TIETEEE)
——— o 3] 425 445
| b 090 110
) K2
I 040 080
M e K1 165 185
E1 5 EXPOSED PAD
/_ K2 030 0.50
e 200 B3¢
K1
P s O O o [ o
4 3 2 1
‘h- 2 e
Marking
2
Gate: 1
Driver Source: 2 . HMHCO065N185C
Power Source: 3,4
Drain: 5 .
Bw wwyy Date Code

RoHS Compliant
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HMHCO065N185C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbs Drain-Source Voltage 650 \
V(tr)DSS Transient drain to source voltage® 800 \Y
Ves Gate-Source Voltage -20/+20 \
N Continuous Drain Current at Tc=254C 15 A

Continuous Drain Current at Tc =1004C 10 A
ID puise Pulse Drain Current (Pulse width =10 0s)? 45 A
TilTste Operating Junction and Storage Temperature -55&150 ic
TsoLp Soldering peak temperature 260 ic
Notes

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

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raa Maximum Junction-to-Ambient 54 Aciw
Raic Maximum Junction-to-Case 15 Aciw
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HMHCO065N185C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (T:=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vps =10V, Io =1mA - 18 3.0 \%
BVbss Drain-Source Breakdown Voltage Ves =0V 650 - - \%
. Vbs =650V, Ves =0V, Ty =254C - 2.5 30
Ipss Drain-Source Leakage Current - €A
Vpbs =650V, Ves =0V, Ty =150AC - 10 -
) ) ) Ves =10V, Ip=5A, T;=25AC - 150 | 185
Ros (on) Static Drain-Source On-Resistance " mq
Ves =10V, Ip =5A, T;=150AC - 302 -
less Gate-Source Leakage Current Ves =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Ciss Input Capacitance Ves=0V, Vps=400 V, - 830 -

Coss Output Capacitance f=100kHz - 22 - pF
Chrss Reverse Transfer Capacitance - 3.9 -

Qo Total Gate Charge Vps =400V, Vgs =0 to - 8.6 -

Qos Gate-Source Charge 10V, Ips=5A - 27 - e
Qoss Output Charge Ves=0V, Vps=0~400V - 33 -

Qrr Reverse Recovery Charge 1s=5V, Vps=0V - 48 -

tdon) Turn-On Delay Time Vpp = 400 V, Vgs = 0 to 10V, - 10 - ns
td(ofn) Turn-Off Delay Time Ips = 2A, Rg(on) =25 Y, R 20 -

Po Maximum power dissipation Tc =25AC - 83 - w
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HMHCO065N185C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

V ps Drain-to-Source Voltage (V)

n
Vgs=6V , 5V gs=6V | 5V, 4 /
2 Vgs=4v 2 /
< T S g:2v
S / —Vgs=3v s v
e { 2
5 T s
o / i 6]
cn = A
g 8 /
a / a /
= L
A g
L] o
0 1 2 3 4 o 0.5 1 15 2 25 3 as 4
V s Drain-to-Source Voltage (V) Vps Drain-to-source Voltage (V)
FIG.1-Output Characteristics T=25AC FIG.2- Output Characteristics T;=150AC
210 3
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T m 8 2
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§ 130 @1
: ] z
© o g 1
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FIG.3- Resistance vs Vgs FIG.4- Normalized RDS(on) vs. Temperature
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FIG.5- Safe Operating Area

FIG.6- Capacitance vs Drain-Source Voltage
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HMHCO065N185C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

50% Outy Cycle

a1

Single pulse

Maximum Dissipated Power (W)
3

001

Normalized Junction to Case impedance (AC /W)

1e08 1eo0s 1604 1e02 1e02 101 0 5 50 75 100 125 150
Time tys(S) Temperature Tc (AC)
FIG.7- Transient Thermal impedance (Junction to Case) FIG.8- Maximum Power Dissipation Derating vs Case Temperature
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HMHCO065N185C

650-V Cascode GaN HEMT
DFN-8X8 Recommended PCB Soldering Footprint
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HMHLO65N185C
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

} Gate drive voltage compatibility (-20V to 20V)
A High operating frequency

ALow Q.

Typical Applications
A Switch Mode Power Supplies (SMPS)
A AC-DC/ DC-DC Converters

A Motor Drives

Package type DFN 8X8

8 7 6 s
Drain: 1,2,3,4

Source: 5,6,7,9

Gate: 8

RoHS Compliant

Graphic Symbol
D

—
| ]

5s

Package Dimension

Top View > Soriomview] - o " Soeview
12 3 4 o
L Mo o o o=
I
5 |- 0
o
i |
ason | T .
= &
T TR d—hmre ., P
‘,_L 7 GL_S__ =
T N T— e C i
DIMENSION (unit : mm) DIMENSION (unit : mm)
svgoL svmgoL
N v X wn [ | wax
A 1.20 125 130 e 2.00B5C
AL - 0.02 0.05 E 7.90 8.00 8.10
A 0.203REF £l 200 210 2.20
b 0.95 1.00 105 £ 290 3.00 310
) 7.90 8.00 8.10 B 160 170 180
D1 690 .00 7.0 u 038 0.48 058
D2 740 750 760 1) 050 0.60 0.70
03 0.90 1.00 110
D4 0.40 050 0.60
Marking
4 3 2 1
[ ]
HMHLO065N185C

5 6 7 8
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Eﬁckewell

HMHLO65N185C
650-V Cascode GaN HEMT

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbs Drain-Source Voltage 650 \
V(tr)DSS Transient drain to source voltage® 800 \
Ves Gate-Source Voltage -20/+20 \
N Continuous Drain Current at Tc=254C 12 A

Continuous Drain Current at Tc =1004C 8 A
Ip puise Pulse Drain Current (Pulse width =10 0s)? 21 A
TilTste Operating Junction and Storage Temperature -55&150 ic
TsoLp Soldering peak temperature 260 ic
Notes

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

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raa Maximum Junction-to-Ambient 54 Aciw
Raic Maximum Junction-to-Case 2.8 Aiciw
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HMHLO65N185C
650-V Cascode GaN HEMT

Static Electrical Characteristics, (T:=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vps =10V, Io =1mA - 1.7 2.2 \%
BVbss Drain-Source Breakdown Voltage Ves =0V 650 - - \%
. Vbs =650V, Ves =0V, Ty =254C - 2.5 30
Ipss Drain-Source Leakage Current - €A
Vpbs =650V, Ves =0V, Ty =150AC - 10 -
) ) ) Ves =6V, Ip=5A, Ty =25AC - 150 | 185
Ros@en) | Static Drain-Source On-Resistance . mq
Ves =6V, Ip =5A, T;=150AC - 302 -
less Gate-Source Leakage Current Ves =+/- 20V - - +/-100| nA

AC Electrical Characteristics, (T;=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Ciss Input Capacitance Ves=0V, Vps=400 V, - 505 -

Coss Output Capacitance f=100kHz - 29 - pF
Crss Reverse Transfer Capacitance - 1 -

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

Qas Gate-Source Charge 10V, IDS=5A - 43 - ne
Qoss Output Charge VGS=0V, VDS=0~400V - 36 -

Qrr Reverse Recovery Charge IS=5V, VDS=0V - 46 -

td(on) Turn-On Delay Time VDD =400 V, VGS = 0 to 10V, - 9 - ns
td(off) Turn-Off Delay Time IDS = 2A, RG(on) = 25 Y, - 20 -
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HMHLO65N185C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

20 20
=10V, 8Y/}6V I/ Ves= ly
Ves=5V 11
z / 2 Y Ves=5
g5 i gL
5 / 5 Ves=4V
3 /4 3 o et SR
do c 10 ]
3 o /
a a
L L
5 - 5
Ves=3V
Vos=3V
0 0
0 1 2 3 4 0 2 4 6 8
V os Drain-to-Source Voltage (V) V ps Drain-to-source Voltage (V)
FIG.1-Output Characteristics T;=25AC FIG.2- Output Characteristics Ts=150AC
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|
25 1 Ciss
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S e @
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15 =
g g 10
= o | 1 T T 1 1 —]
T 1 S | I I I I I —
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FIG.3- Normalized RDS(on) vs. Temperature FIG.4- Capacitance vs Drain-Source Voltage
100 80
g
= 02us g \
]
S 8w
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= ©
= 10us 2
g £
r g
o
- e =)
=
001 0
: ® o o 0 b1 50 7 w115
V ps Drain-to-Source Voltage (V) Temperature Tc (AC)
FIG.5- Safe Operating Area FIG.6- Maximum Power Dissipation Derating vs Case Temperature
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HMHLO65N185C
650-V Cascode GaN HEMT

Typical Electrical Characteristics

50% Dluty Cycie

a1

Single pulse

001
1e08 1eo0s 1608 1e02 1e02 101

Time tys(s)

Normalized Junction to Case impedance (AC /W)

FIG.7- Transient Thermal impedance (Junction to Case)

FIG.8- Switching Time Waveforms

-107 -




;B?iickewell /_

HMHLO65N185C

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

8
12 2 08, 04
0.8
| 1 217193 4
038 %, 7
‘ 5. 1.L4
324 |
9 a9 /
1
Sk 1,6 0.8 1,44
; | | I
08 A
! 8| |7 6| 5
12 | 3.2 04
T2
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HMHLO65N210E

650-V GaN E-mode Power Transistor

Description

GaN based power transistor which possesses not only
enhancement mode (e-mode) GaNis 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
A Gate drive voltage compatibility (-10V to 18V)
A High operating frequency

A Zero reverse recovery loss

Typical Applications
A Switch Mode Power Supplies (SMPS)
A AC-DC/ DC-DC Converters

A Motor Drives

Package type DFN 8X8

1 2 3 a

8 7 6 s
Drain: 1,2,3,4

Source: 5,6,7,9

Gate: 8

Graphic Symbol

s
RoHS Compliant

R1 D1
| Rg
| PWM Ay G

Package Dimension

Top View

Typical Application Circuit

Botiom View| o1

1 3
B e It i

Side View

DIMENSION(unit : mm) DIMENSION(unit : mm)
SYMBOL SYMBOL
oo | e |
A 1.30 e 2.00BSC
Al 0.05 E 7.90 8.00 8.10
A2 E1 2.00 2.10 2.20
b 1.05 E2 2.90 3.00 3.10
D 8.10 E3 1.60 1.70 1.80
D1 7.10 11 0.38 0.48 0.58
D2 7.60 12 0.50 0.60 0.70
D3 1.10
D4 0.60
Marking
1
[ ]
HMHLOB5N210E
BwW wwyy 4 Date Code
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Eﬁckewell

HMHLO65N210E
650-V GaN E -mode Power Transistor

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbs Drain-Source Voltage 650 \
V(tr)DSS Transient drain to source voltage® 800 \
Ves Gate-Source Voltage -10/+18 \
N Continuous Drain Current at Tc=254C 10 A

Continuous Drain Current at Tc =1004C 6 A
I puise Pulse Drain Current (Pulse width =10 0s)? 20 A
Po Power Dissipation (Tc =25AC) 70 w
TulTste Operating Junction and Storage Temperature -55€150 ic
TsoLp Soldering peak temperature 260 ic
Notes

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

Thermal Resistance Ratings

Symbol Parameter Maximum Units
Raa Maximum Junction-to-Ambient 50 Aciw
Raic Maximum Junction-to-Case 25 Aciw
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HMHLO65N210E
650-V GaN E -mode Power Transistor

Static Electrical Characteristics, (T:=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min. | Typ. | Max. | Units
Vas (th) Gate Threshold Voltage Vps =10V, Io =1mA 1.2 1.6 2.0 \%
BVbss Drain-Source Breakdown Voltage Ves =0V 650 - - \%
. Vbs =650V, Ves =0V, Ty =254C - 0.5 12
Ipss Drain-Source Leakage Current - €A
Vpbs =650V, Ves =0V, Ty =150AC - 100 -
) ) ) Ves =10V, Ip =5A, T;=25AC - 150 | 210
Ros@en) | Static Drain-Source On-Resistance . mq
Ves =10V, Ip =5A, T;=150AC - 320 -

AC Electrical Characteristics, (T;=25AC unless otherwise specified)

Symbol | Parameter Test Conditions Min Typ. | Max. | Units
Ciss Input Capacitance Ves=0V, Vps=400 V, - 80 -

Coss Output Capacitance f=100kHz - 50 - pF
Crss Reverse Transfer Capacitance - 1 -

Qo Total Gate Charge VDS =400V, VGS =0 to 10V, - 2.6 -

Qas Gate-Source Charge IDS=10A - 1 - ne
Qoss Output Charge VGS=0V, VDS=0~400V - 20 -

Qrr Reverse Recovery Charge VGS=-10V, VDS=0V - -

td(on) Turn-On Delay Time VDD =400V, VGS=0t0 12V, - - ns
t(off) Turn-Off Delay Time IDS=7A,RG(on)=25Y, - 7 -
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