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HIGH POWER SWITCHING APPLICATIONS.
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MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Emitter Voltage VCES 1000 v
Gate-Emitter Voltage VGES 120 v
I 300
Collector Current e ¢ A
Ims Icp 600
Forward Current be ¥ 300 A
lms IrM 600
Collector Power Dissipation (Ta=25°C) Pe 1400 W
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -40~125 °
Isolation Voltage Visol 2500 (AC 1 Minute) v
Screw Torque (Terminal/Mounting) - 30/30 kg-cm
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ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Gate Leakage Current 1IGES Ver=120V, Vep=0 - - %500 nA
Collector Cut-off Current Ices Vep=1000V, Vgp=0 - - 4.0 mA
Collector-Emitter
= = ( - -
Breakdown Voltage V(BR)CES | IC fmA, Vep=0 1000 v
Gate-Emitter Cut-off Voltage VGE(OFF) | I¢=300mA, Vgg=5V 3.0 - 6.0 %
Collector-Emitter
Ic= IGE=15V - .5 5.0 v
Saturation Voltage VCE(sat) | 123004, V=15V 3
Input Capacitance Cies Vep=10V, Vgp=0, f=1MHz - 38000 - pF
Rise Time ty - 1.0 1.5
e TS +15V, 40 o] - 1.2 | 2.0
Switching Time Turn-on Time ton . J_|_f Ot = s
1 Lf _15V - 0.5 | 1.0
Turn-off toff - 1.3 2.0
Forward Voltage N Ip=3004, Vgg=0 - 2.0 3.0 v
IF=300A, Vgp=-10V i
Reverse Recovery Time tyr - 0.25( 0.5 Hs
di/dt=300A/us
Transistor - - 0.089|
Thermal Resistance R (jmc) [ /W
Diode - - 0.20

531



MG300N1US1

Ig (&)

COLLECTOR CURRENT

COLLECTOR-EMITTER VOLTAGE Veg (V)

Ic (&)

COLLECTOR CURRENT

Ic - VcE
800
COMMON EMITTER
Te=25TC
640 T
@ Y 1 10
T o X 17
A 20 15 -
480 \¢Y‘ a, — - |r
/
N “’f : 8
a U
s J-~--
320 7) 2 1= - —I ﬂ
P 7
e =1
160 W T~F]
7 ==
=] VGE: 6V
0 i ! i
0 2 4 6 8 10 12
COLLECTOR-EMITTER VOLTAGE Vg (V)
Ver — VGE
12
COMMON EMITTER
10 Te=125¢C
| \ l
: N[
\ Ic=600A
|
6 \ _—
4 N e 300
] -—1__
2 150
0 l
6 8 10 12 14 16 18 20
GATE~EMITTER VOLTAGE Vgg (V)
Ic — YGE
640
II /’
7 P
y //
z -]
480 7 7 i
S oA tad
w2, - ]
7 P4 -1
Vi Ah LT
320 R
&/ / e
/]
4
160
y COMMON EMITTER
/ Veg=5V
0l > 1 L 1 1
0 4 8 12 16 20
GATE-EMITTER VOLTAGE Vgg (V)

532

COLLECTOR-EMITTER VOLTAGE Veg (V2

ver (V)

COLLECTOR-EMITTER VOLTAGE

COLLECTOR-EMITTER VOLTAGE Vep (V)

VcE — VGE
12 COMMON EMITTER
Tc=25C
10 \ T
8
6 \\ [c=600A
el
1 ey
4 St 1300
= -
2} 150
[ |
4 6 8 10 12 14 16 18 20
GATE-EMITTER VOLTAGE Vg (V)
Vee — VoE
12
COMMON EMITTER
Te=-407T
10 I
8 \\
6 \
\\ Ie=600A
4 —— |
o~ o]
[~ 300
~ ] 1
z 150
0 I
4 6 § 10 12 14 16 18 20
GATE-EMITTER VOLTAGE Vgp (V)
Vee, YGE — Qg
800 2
COMMON EMITTER
Ry,=28
Tc=25C p
600 7 15
Q 1//
v d
400 & > 10
200 600 5
400
200
0 0
0 400 800 1200 1600 2000

CHARGE Qg (nc)

Vop (V)

R VOLTAGE

TE~EMITTE



533

- - — MG300N1UST
SWITCHING TIME — I¢ SWITCHING TIME — Rg
5 5 —
T ]
I 7 T wore
3 T 3 e
" I i | " ek
Y R ‘ /,
~ 1. d |
off —= ton Lt~
o 1 t - N L 4
= it = tr 4 I— — -
= 1 aal = ]
=os e [ 2 & S — 1 T
g T = g 05 T
Z 03 COMMON EMITTER g tg l—t—pdliH coMMON EMITTER
5 Tt Vo= 6007 £ o3 ] Voe=600V
s 1 ' - , g lo= 300A
= VG(}—‘115'\’ 3 1
01 = Rg=40 @ ‘ ( [
B Te=25C o1 BRI AN
0.05 S — 05 1 3 5 10 30 50 100
‘ ; p o0 .
0 40 B0 120 160 200 240 280 320 GATE RESISTANCE Rg (@
COLLECTOR CURRENT Ic (A)
Ip - Vr 2
~ COMMON CATHODE l J I T o
= 640 SR . — = £
< VoR=0 ] =
- : ;w“*’ 2
= ‘ rs g :
480 :/‘ g 5 ;
z & ] e
= T i -
= i 2 4] o 2
o 320 4 o
o [ o <)
4 o (SR L
% H 2=t - . .
‘ x o COMMON CATHODE
£ 160 L_A | ‘ z
E N T% ﬁg — di/dt =300A us
E /‘/ e ﬁé -+~ vgg=-10V
Qe Tc=25%C
0 ] b
05 1.0 15 20 25 30 éé L
FORWARD VOLTAGE Vp (V) 52 0 a0 80 120 160 200 240 280 320
= FORWARD CURRENT Ip (&)
¢ — Veg
100000 ==y CER——T T =
i ———— Rin(1) = tw
50000 e Cies Y \
: e 3
30000 L man g 1
Yy i <
> ‘I 2
H v
' \ L ! Seb
o 10000 @~ 0 it
T g O
. - - > i =F g3 DIODE STAGE
% 5000 i R C,.. O wo S ; .
3000 HE T &~ STAGE
& | IR _J I 57 oafe L TRANS TSTOR
2 COMMON ! 2]
< | \ ; 0.05] - 1
A 1000 pMITTER HE= : 2= oo =adl i
'5 5005 Vae=0 _j_} 15 :T Li = A4 LT ,Ai% NRE ﬂ__,_
ool = Cree B 2 T *
300F (= IMHz il J T § 0.01 % S2z = " | :
Te=257C T = . — i T
‘ , ] B 0005 = T
100 e e | % o.ooz_Jr i
003 01 03 1 3 10 30 100 107 10? o ) 1
COLLECTOR-EMITTER VOLTAGE Vep (V) PULSE WIDTH 1, (s)



MG300N1UST

SAFE OPERATING AREA REVERS BIAS SOA
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