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SymEoO THVt CoQGLtLoQV 0D[LmXm 5DtLQJV 8QLt

Continuous
Transient

±20
±3±30

VVGES

VGEM

VGE=15V;TVJ=125�C;RG=5Ω
Clamped inductive load

ICM=120
@ 0.8 VCES ASSOA

(RBSOA)

TJ

TJM

Tstg

-55...+175
175

-55...+150
oC

Weight 6
M d Mountingtorque(M3) 1.13/10 Nm/Ib.in.

g

VCES

VCGR
TJ=25�Cto150�C
TJ=25�Cto150�C;  RGE=1MΩ;

1200
1200 V

TC=25�C;limited by leads
TC=100�C
TC=25�C,1ms

80
40
160

A
IC25

IC100

ICM

PC TC=25�C

Maximum lead temperature for soldering
1.6mm(0.062in.)fromcasefor10s
Maxium Tab temperature for soldering SMD devicesfor10s

300 oC

280 W

SymEoO THVt CoQGLtLoQV 8QLt
CKDUDFtHULVtLF VDOXHV

mLQ. typ. mD[.
BVCES IC=1mA;V GE=0V 1200 V
VGE(th) IC=250uA;V CE=VGE 4.5 7.0 V
ICES VCE=VCES; TJ=25oC 250

VGE=0V; TJ=125oC 4
IGES VCE=0V;V GE=±20V ±200nA

VCE(sat) IC=IC100; VGE=15V V

uA

(TJ=25oC,unlessotherwisespecified)

mA

260 oC

Typical

5.8

1.90 2.40

I*%T

Dimensions TO-247AD

L

D

NK
JG

A
B

H
FE

C

M

0.098

0.031

0.055

0.177

0.086

0.216

0.144

0.640

0.845

0.800

0.059

0.016

0.425

0.039

0.150

0.065

0.213

0.170

0.124

0.620

0.819

0.780

2.49

0.80

1.40

4.50

2.18

6.30

5.49

3.65

16.26

21.46

20.32

1.50

0.40

10.80

1.00

3.80

1.65

5.40

4.32

3.15

15.75

20.80

19.81

N

M

K

J

H

G

F

E

ØD

C

B

A

Min. Max.Max.Min.

InchesMillimeter
Dim.

L 4.70 5.30 0.185 0.209

11.10 0.437

0.248

VCES = 1200V
IC100 = 40A
VCESAT = 1.90V 
Eoff(typ)  = 1.4mJ

G= Gate
C= Collector
E= Emitter
TAB= Collector

G
C

E

G
C

E
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Symbol Test Conditions Unit
min. typ. max.

gts 33 S
IC=IC90; VCE=10V
Pulse test, t ≤ 300us, duty cycle ≤ 2%

Cies 3823
Coes VCE=25V; VGE=0V; f=1MHz 170 pF
Cres  94
Qg 230
Qge IC=IC90; VGE=15V; VCE=0.5VCES 30 nC
Qgc 147
td(on) 62 ns

tri 54 ns
td(off) 260 ns

tfi 30 ns
Eoff

Inductive load, TJ=25°C
IC=IC90; VGE=15V;
VCE=0.5VCES';RG=Roff=10Ω 
Remarks:Switching times may 
increase for VCE(Clamp) >0 .8VCES' 
higher TJ or increased RG 1.4 mJ

td(on) 55 ns
tri 54 ns

Eon 3.5 mJ
td(off) 300 ns

tfi  38 ns
Eoff

Inductive load, TJ=25°C
IC=IC100; VGE=15V;
VCE=0.5VCES';RG=Roff=10Ω 
Remarks:Switching times may 
increase for VCE(Clamp) >0 .8VCES' 
higher TJ or increased RG

1.85 mJ
RthJC(IGBT) 0.45 oC/W
RthJA(IGBT)  40 oC/W

(TJ=25oC, unless otherwise specified)
Characteristic Values

IC(ON) VGE=10V; VCE=10V 140 A

Reverse Diode (FRED)

Symbol Test Conditions UnitCharacteristic Values
min. typ. max.

VF
1.58 V2.15

IRM
VR=100V; IF=20A; 
-diF/dt=100A/us L ≤ 0.05uH; TVJ=100oC

5.4 A

trr IF=1A; -di/dt=50A/us; VR=30V; TJ=25oC 70 ns
RthJC Diode 0.80 K/W

(TJ=25oC, unless otherwise specified)

IF=15A; TVJ=25oC 
IF= 60A; TVJ=25oC

1.70

SirectifierR

Features
• Low switching losses
• Switching frequency up to 30KHz
• High short circuit capability
• Positive temperature coefficient for
easy parallelling
• MOS input, voltage controlled
• Ultra fast free wheeling diodes

Application Advantages
• space and weight savings
• reduced protection circuits

• AC and DC motor control
• AC servo and robot drives
• power supplies
• welding inverter
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SirectifierR

Fig.1 Collector current as a function of switching 
frequency
(Tj≤175°C,D=0.5,VCE=600V,VGE=15/0V,rG=12Ω)
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Fig.2 Forward bias safe operating area 
(D=0,TC=25°C,Tj≤175°C;VGE=15V)
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Fig.3 Power dissipation as a function of case
temperature (Tj≤175°C)
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Fig.4 Collector current as a function of case temperature
(VGE≥15V,Tj≤175°C)
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SirectifierR

Fig.5 Typical output characteristic (Tj=25°C)

IC
,�C

O
LL
E
C
TO

R
�C
U
R
R
E
N
T�
[A
]

0 1 2 3 4 5
VCE,�COLLECTOR-EMITTER�VOLTAGE�[V]

6
0

20

40

60

80

100

120

140

VGE=20V

17V

15V

13V

11V

9V

7V

5V

Fig.6 Typical output characteristic (Tj=175°C)
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Fig.7 Typical transfer characteristic (VCE=20V)
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Fig.8 Typical collector-emitter saturation voltage as
a function of junction temperature 
(VGE=15V) 
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SirectifierR

Fig.9 Typical switching times as a function of collector 
current (ind.load,Tj=175°C,VCE=600V,VGE=15/0V
 rG=12Ω,test circuit in Fig.E)
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Fig.11 Typical switching times as a function of junction 
temperature (ind.load,VCE=600V,VGE=15/0V,IC=40A, 
rG=12Ω,test circuit in Fig.E)
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Fig.12 Gate-emitter threshold voltage as a function
of junction temperature (IC=1mA)
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Fig.10 Typical switching times as a function of gate 
resistor (ind.load,Tj=175°C,VCE=600V,VGE=15/0V, 
IC=40A,test circuit in Fig.E)
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Fig.14 Typical switching energy losses as a
function of gate resistor
(ind.load,Tj=175°C,VCE=600V,VGE=15/0V, IC=40A,
test circuit in Fig.E)
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Fig.15 Typical switching energy losses as a
function of junction temperature
(ind load,VCE=600V,VGE=15/0V,IC=40A, 
rG=12Ω, test circuit in Fig.E)
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Fig.13 Typical switching energy losses as a 
function of collector current
(ind.load,Tj=175°C,VCE=600V,VGE=15/0V, 
rG=12Ω,test circuit in Fig.E)
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Fig.16 Typical switching energy losses as a
function of collector emitter voltage 
(ind load,Tj=175°C,VGE=15/0V,IC=40A, 
rG=12Ω,test circuit in Fig.E)
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Fig.17 Typical gate charge (IC=40A)
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Fig.19 Typical short circuit collector current as a 
function of gate-emitter voltage 
(VCE≤600V,start at Tj=25°C)
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Fig.20 Short circuit with stand time as a function of
gate-emitter voltage
(VCE≤600V,start at Tj≤150°C)
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Fig.18 Typical capacitance as a function of 
collector-emitter voltage 
(VGE=0V,f=1MHz)
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Fig.21 IGBT transient thermal impedance 
(D=tp/T)
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Fig.22 Diode transient thermal impedance as a
function of pulse width (D=tp/T)

Zt
hJ
C
,�T
R
A
N
S
IE
N
T�
TH

E
R
M
A
L�
IM
P
E
D
A
N
C
E
�[K

/W
]

1E-6 1E-5 1E-4 0.001 0.01 
tp,�PULSE�WIDTH�[s]

0.1 1
0.001

0.01

0.1

1

D=0.5

0.2

0.1

0.05

0.02

0.01

single pulse

i:
ri[K/W]:
τi[s]:

1
0.290775
2.7E-4

2
0.43377
2.6E-3

3
0.363015
0.01477471

4
0.02781
0.1784607

Fig.23 Typical reverse recovery time as a function
of diode current slope (VR=600V)
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Fig.24 Typical reverse recovery charge as a
function of diode current slope (VR=600V)
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Fig.25 Typical reverse recovery current as a
function of diode current slope (VR=600V)
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Fig.26 Typical diode peak rate of fall of reverse 
recovery current as a function of diode current 
slope(VR=600V)
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Fig.27 Typical diode forward current as a function
of forward voltage
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Fig.28 Typical diode forward voltage as a function
of junction temperature
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t

off = VCE x IC x dt
1
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E
t

t

on = VCE x IC x dt
3

4

CC

dI/dt

dI

I,V

Fig.A Definition of switching times

Fig.B Definition of switching losses 

Fig.C Definition of diodes switching characteristics

Fig.E Dynamic test circuit
Parasitic inductance Lσ
Parasitic capacitor Cσ
Relief capacitor Cr
(only for ZVT switching)

Fig.D Thermal equivalent circuit 

IC(t)
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