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HIGH POWER SWITCHING APPLICATIONS.
MOTOR CONTROL APPLICATIONS.
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MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Emitter Voltage VCES 1200 v
Gate-Emitter Voltage VGES +20 v

DC Ig 200
Collector Current
1ms Icp 400
DC I 200
Forward Current F A
1ms Irm 400
Collector Power Dissipation (Tc=25°C) Pc 1300 \
Junction Temperature T; 150 °C
Storage Temperature Range Tste —40~125 °C
Isolation Voltage Visol 2500 (AC 1 minute) \
Screw Torque (Terminal / Mounting) — 3/3 N-m
961001EAA2
@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
) of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
g { operating, ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
“ o TOSHIBA Semiconductor Reliability Handbook.

o /'@ _The informetion contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
i CORPORATION. for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
554 by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [MAX.|UNIT
Gate Leakage Current IGES VGE=Z20V, VeE=0 — — | £20| rA
Collector Cut-off Current ICcES VcE=1200V, Vgg=0 — — 2.0 | mA
Gate-Emitter Cut-off Voltage VoEOFD | Ic=200mA, Vo =5V 3.0 — 60| V
B urtiurrj .9 > Y un
Collector-Emitter
Saturation Voltage VCE(sat) | Ic=200A, VGE=15V — 3.0 40 V
Input Capacitance Cies Vcg=10V, Vgg=0, f=1MHz | — (24000 — | pF
Rise Time ty K—%—O 0.3 0.6
- i 4.7Q G
Switching Time Turn-on Time ton 1"?\/;” o—va » . 0.4 0.8 s
Fall Time tf LI 5y #49 02| 05
Turn-off Time | toff 600V 08| 15
Forward Voltage Vr Ip=200A, VGeg=0 — 2.0 30| V
IFp=200A =-1
Reverse Recovery Time ter F=2004, VGE ov — | 0.25 05| us

di/dt=300A/ us

°C/'W

Thermal Resistance Rth(j-c)




TOSHIBA MG200Q2YS40

Ic — VCE VCE - VGE
400 Y S 12
M| .. | COMMON EMITTER - COMMON
—~ A AU ) =
2 /\\ Te=25°C ° EMITTER
L 300 N ; " Te=—40°C
10 e
& N, 10 L 2 8
' -
N pae
/ // {Pc=1300W S
200 BN o
3] / <2 & Ic=400A
2 = : gm0
& 11/ =~ = 4 \ - 200 —
g [/ B U ~—
2 100 8 &
w3
) /4 ' 5 100
VGE="7 =
[ 3
0 &3 0
0 2 4 6 8 10 0 4 8 12 16 20
COLLECTOR-EMITTER VOLTAGE Vog (V) GATE-EMITTER VOLTAGE Vgg (V)
VCE — VGE VCE - VGE
E 12 2 12
COMMON COMMON
= =
O &}
kS EMITTER S EMITTER
= Te=25°C = Te=125°C
2 s 2 s
:
> > \
o o _ N
> Ig=400A 2 \\ 1c=4004
2 4 \ —] = 4 .y
2 Nl 200 9 T 200
S ' =} |
5 100 5
Q =] 100
3 | 3
g o g o '
0 4 8 12 16 20 0 4 8 12 16 20
GATE-EMITTER VOLTAGE Vgg (V) GATE-EMITTER VOLTAGE Vgg (V)
Ic - VGE VCE, VGE - QG
400 7 S 1000 7 20
| ! ,"| commoN < / s
~ 1y EMITTER = =~
< 1/ / S =)
It/ VCE=5V 800 VCE=0V/ 16 3
2 80 7 8 /
& y g / 8
= 600 12 <
E ! = \ // / 2
g 20 Te=125°C /i = \ / g
P £ 400RA— = 8 EJ
e / = y, x \ =)
5 =] 600
2 100 A 25 o &
3 / 7 8 a0 400 | COMMON EMITTER =
= =
3 / 200 - &
[+ / / _40 %’ { . RL=3Q é
= Tc=25°C
0 // | 8 o | - 0
0 4 8 12 16 20 0 400 800 1200 1600 2000 2400

GATE-EMITTER VOLTAGE Vgg V) CHARGE Qg ()




TOSHIBA MG200Q2YS40

SWITCHING TIME — I¢ SWITCHING TIME — Rg
5 1 TTT
T
COMMON EMITTER COMMON EMITTER‘ il 7
3 5| Vee=600V, Ig=200A toff
Veo=600V, VgE= £ 15V VGE=+15V, Tc=25°C 117
o~ o~ 3
¥ Rg=470, Te=25°C g A ps
t,
1 b
2 toff 2
= = Al
&= = y
] 0.5 O] Ll " ty 7
% 0.3 é o0 ALt
. 1 tf
m———— —Z
: - : L
% L1 ] % L
///
0.1 _ton _ et
= i 0.1
tr
0.05 0.05
0 40 80 120 160 200 05 1 3 5 10 30 50 100 300
COLLECTOR CURRENT Ig (A) GATE RESISTANCE Rg (@)
I — VF 2 trr, Irr — IF
400 o ~_ 100 1
11 _:::g‘ I
] S 1
2 11 gx 80 i
< 360 Z
- /111 g:“ 30
B Tc=125°C—II—‘l}’—25 5
[&] 1,
B 240 7 Y= — T
33
/i 5
/ / / £ 10
<5l
[&] 160 11" a0 E% 5
a o
: // &
3
g s 7 47 COMMON CATHODE
g / COMMON CATHODE Fél L; di/dt=300A/us
. /// VGE=0V % 2 . VGE=-10V, Tc=25°C
0 1.0 2.0 3.0 4.0 o 0 50 100 150 200
FORWARD VOLTAGE Vg (V) FORWARD CURRENT Ip (A)
C - VcE Rth(t) — tw
100000| ) T T T - 5
soo00e — H . . Te=95°C
30000 Lies 111 ]
h.\ E
—~ 1
& 10000 ‘k\ @
- ‘\ wn O 5 N I I B W
5000 N g >
© 3000 A nE 03
&) \Coes <0 PRy
£ 1000 2% o1 _

g . an
£ 500 3 = TRANSISTER STAGE }]
O 300 o B & 0.05 i
> N o -

- 5 003 >
< Cres=H 3] 1
o 100 CoE:: = >

50| COMMON EMITTER Z ool

30| VggE=0V, f=1MHz é ’

Te=25°C & 0.005
10 0.003
003 01 03 1 3 10 30 100 1073 1072 1071 1 10

COLLECTOR-EMITTER VOLTAGE Vgg (V) PULSE WIDTH ty (s)




TOSHIBA MG200Q2YS40

SAFE OPERATING AREA REVERSE BIAS SOA
1000 ——F—— T 500
I Tt T 300 AN

sgpHe MAX. (PULSED) % T
2 - — ~C C 50us X T 2
S 300 15 MAX. (CONTI- ms XN, 00 T = 100 \
° \wous)x N T 2 50
e 100 \‘ = AN B 30|
] \ AN g
5 50 \ \\ N \ g 10
5 30 =)
© % SINGLE ) 5
& NONREPETITIVE g 3

N\
§ 10| PULSE \DC OPERATIONN 3
2 Te=25°C \ % 2 1
3 5| CURVES MUST BE 2 o5 T=125C
8 3| DERATED LINEARLY N 8 03| VeE=%15v
WITH INCREASE IN “| rg=470
TEMPERATURE. \ )
1 0.1
1 3 10 30 100 300 1000 3000 0 200 400 00 800 1000 1200 1400

COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vg (V)




