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The information containedhere is subject to change withoutnotice.

Theinformationcontainedhereinis presentedonly as guide for the applications of our products. No responsibilityis assumed by TOSHIBA for any infringements of patents or other rights of the third parties
which may result from its use. No license is granted by implication or otherwise under any patentor patentrights of TOSHIBA or others. These TOSHIBA productsare intended for usage in general electronic
equipments (office equipment, communicationequipment, measuring equipment, domestic electrification, etc.) Please make sure that you consult with us before you use these TOSHIBA productsin equip-

ments which require high quality and/or reliability, and in et
of safety devices, etc.). TOSHIBAcannot accept |

TOSHIBA CORPORATION

B 9097247 0020542 459 mm

quipmentswhich could have major impact to the wellare of humanlife (atomic energy control, spaceship, traffic signal, combustioncontrol, all types
iability to any damage which may occur in case these TOSHIBA products were used in the mentioned equipmentswithout prior consultationwith TOSHIBA.

PW02150796

1/8




MIG20J902H

Maximum Ratings (Ta = 25°C)

STAGE CHARACTERISTIC SYMBOL RATINGS UNIT
Collector-Emitter Voltage Vces 600 v
Gate-Emitter Voltage Vaes 120 \
DC le 20
Collector Current A
Inverter ims Icp 40
DC I 20
Forward Current A
ims IFM 40
Collector Power Dissipation (Tc = 25°C) Pc 80 w
Repetitive Peak Reverse Voltage VRrM 800 v
Converter Average Output Rectified Current ) 20 A
Peak One Cycle Surge Forward Current I 250 A
(50Hz, Non-Repetitive) FSM
Collector-Emitter Voltage Vees 600 \)
Gate-Emitter Voltage Vaes +20 A
IGBT DC [ 20
Collector Current A
ims lop 40
Brake ——
Collector Power Dissipation (Tc = 25°C) Pc 80 w
Repetitive Peak Reverse Voltage VRRM 600 \
FRD DC I 20
Forward Current A
1ms IFM 40
Junction Temperature T 150 °C
Storage Temperature Range Tstg -40 ~ 125 °C
Module -
Isolation Voltage Visol 2500 (AC 1 minute) \
Screw Torque — 3 Nem
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MIG20J902H

Electrical Characteristics (Ta = 25°C)
a. Inverter Stage

CHARACTERISTIC

SYMBOL TEST CONDITION MIN. TYP. MX. UNIT
Gate Leakage Current lges Vge =120V, Ve =0 - - 20 HA
Collector Cut-off Current lces Vee =600V, Vge =0 - - 1.0 mA
Gate-Emitter Cut-off Voltage VGE oty | VcE =5V, Ic=20mA 3.0 - 6.0 v
Collector-Emitter Saturation Voltage Veesay | lc = 20A, Vge = 15V - 3.0 4.0 \
. ' Vee =10V, Vge =0
Input Capacitance Cies f= 1MHz - 1300 - pF
Turn-on Delay Time taton) _ - 008 | 0.16
Rise Time 1 Inductive Load ~ | 012 | o024
Ve = 300V
L Turn-on Time ton I = 20A - 040 | o0.80
Switching Time - us
Turn-off Delay Time o | VYee=11 5;;/ - 0.30 | 0.60
Fall Time y F,fo; 112)0 - | 015 | 030
Turn-off Time tott - 0.60 1.00
Forward Voltage VE lF=20A,Vge=0 - 1.7 25 v
] Ir=20A, Vgg =-10V _
Reverse Recovery Time tye difdt = 50A/us 0.08 0.15 us
. Transistor - - 1.56
Thermal Resistance Rih -¢) - °CW
Diode - - 2.80
b. Converter Stage
CHARACTERISTIC SYMBOL TEST CONDITIOR MIN. TYP. MX. UNIT
Repetitive Peak Reverse Current lrRRM VRRM = 800V - - 50 pA
Peak Forward Voltage Vem lem = 20A - 1.05 1.20 "
Peak One Cycle Surge Forward Current Iegm 50Hz Sine-half-wave 250 - - A
Thermal Resistance Ring-c) - - - 250 | °Cw
B 9097247 0020544 231 WM
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MIG20J902H

¢. Brake Stage

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MX. UNIT
Gate Leakage Current laes Vge =120V, Vge =0 - - 120 pA
Collector Cut-off Current lces Vee =600V, Vge =0 - - 1.0 mA
Repetitive Peak Reverse Current lRRM VRam = 600V - - 1.0 mA
Gate-Emitter Cut-off Voltage VaE(of) Vee =5V, Ig = 20mA 3.0 - 6.0 A
Collector-Emitter Saturation Voltage VeE(sat) lc = 20A, Vgg = 16V - 3.0 4.0 \
. Ve =10V, Vge =0
Input Capacitance Cies h S'ﬁ MHz GE - 1300 - pF
Turn-on Delay Time taon) Inductive Load - 0.08 0.16
Rise Time t, Vee = 300V - 0.12 | 0.24
N Turn-on Time ton g =20A - 0.40 0.80
Switching Time - us
Turn-off Delay Time Yoot Vge =115V - 0.30 0.60
Fall Time t Rg = 120Q - 0.30 | 055
Turn-off Time tott (Note 1) - 0.70 1.00
Forward Voltage Ve IF=20A,Vge=0 - 1.7 2.5 v
. Transistor - - 1.92
Thermal Resistance B <) - °C/W
Diode - - 2.80
Note. 1 Switching Time Test Circuit & Timing Chart
VGE !
T
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MIG20J902H

a. Inverter Stage/c. Brake Stage
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MIG20J902H

a. Inverter Stage/c. Brake Stage

ton, tr, td(on) ~ IC ton, tr, td (on) — RG
-~ 10 Yeo=300V i _- 30 Vee=300V
LS VGE=£15V, Rg=120{) ' ES VGE= 15V
: Tem25°C 71 ton = Ic=20A
E o3 - Tcm125°C =) 3 1.0 . Ten25C
F pe o b4 ——— Tem125C —
i_ - Pl
A S o3 T e
5 .j" 1 b+ ]
“ 0.1 “ tonNET
= —— ] -,
F ’d(on) }‘ F 0.1
[<] et © Y 1
Z z ‘r\
£ 003 te gt T T
2 g 003 7
E E _—"‘““‘)(,_)
0.01 0.01
1 3 10 30 10 30 100 300 1000
COLLECTOR CURRENT ic (A) GATE RESISTANCE Rg (D
toff, i, td(of) — IC ’ toff, tf td (ofh — RG
2.0 o= — l l
R % (300
5 S VGE= 15V
1c=20A Noft
% & : Te=25°C Nz
3 10 ol 7 I MO e Temi2sC P i
3:. Sy— 'Z —— 04
.\ -l
5 o da 7 A — 5 i >
— -
§ o —yen(Prtals g o3 = L=
E i N e )
g Voo=300V ~ 2 </
= voe=215V = |+ 4
8 o1 Rgm1200 B ot r\/
5 : Tem25°C H el
& e o o 3 Tom 126°C @ i
0.05 0.05 Ll
1 3 10 30 10 30 100 300 1000
COLLECTOR CURRENT Ic (A) GATE RESISTANCE Rg (1)
Ip - VF z tee, Irr = IF
40 S a0
/ / o E COMMON CATHODE
-5 di/dt=50A1 us : Tem25°C
2 / / / £X VGE=-10V — — = Tem125°C
S 30 ( 'nﬂ;_,t ] o o o o b - —— -i-\
[ Su ¥ ‘
g on g
i Tc=125‘C/ 25f /-‘o =& 7 ber —
= | B
€ 20 e Z
= E%4 <
3 / =
2 23 _ o=
; / aybd et Y R
@ 10 @: ler -]
2 / COMMON CATIIODE 57
A voreo 8 - <
° - =
0 0.8 1.6 2.4 3.2 4.0 w 0 5 10 15 20 25
FORWARD VOLTAGE Vg (V) FORWARD CURRENT 1p (A)

B 5097247 0020547 Tuo EE

6/8 PW02150796 TOSHIBA CORPORATION




MIG20J902H

a. Inverter Stage/c. Brake Stage
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MIG20J902H

b. Converter Stage
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