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Symmetrical GCT unit
GCT and gate driver are connected
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APPLICATION

Current source inverters, DC choppers, Induction heaters, DC to DC converters
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GCT PART
MAXIMUM RATINGS
Symbol Parameter Condition Voltage Unit

VRRM Repetitive peak reverse voltage - 6500 Vv
VRsm Non-repetitive peak reverse voltage - 6500 V
VbRrRM Repetitive peak off-state voltage Gate driver energized 6500 V
Vbsm Non-repetitive peak off-state voltage Gate driver energized 6500 V
V(LTDs) Long term DC stability voltage Gate driver energized 3600 \

A=100Fit
Symbol Parameter Condition Ratings Unit
IT(RMS) RMS on-state current Applied for all condition angles 800 A
IT(av) Average on-state current f=60Hz,sinewave 0=180°, Tf=62 °C 520 A
Itarm Repetitive controllable on state current Vom=3/4Vprm, Vb=3000V, Tj=25/125 °C 330 A

Lc=0.3uH (See Fig.1,3)
ITsm Surge on-state current One half cycle at 60Hz, Tj=125 °C start 4.8 kA
12t Current-squared, time integration 9.6x10* AZs
dir/dt Critical rate of rise of on state current IT=800A, Vb=3000V, Tj=25/125 °C 1000 Alus

Cs=0.1uF, Rs=10Q, f=60Hz

(See Fig.1,2)
dir/dt Critical rate of rise of reverse recovery | I[T=800A, Vr=3000V, Tj=25/125 °C 1000 Alus
current Cs=0.1uF, Rs=10Q
(See Fig.3,4)

Prem Peak forward gate power dissipation 5 kW
Prem Peak reverse gate power dissipation 17 kW
Prc(av) Average forward gate power dissipation 100 W
Praav) Average reverse gate power dissipation 120 W
VFrem Peak forward gate voltage 10 V
VRreM peak reverse gate voltage 21 Vv
IFGMm Peak forward gate current 500 A
IrRGM Peak reverse gate current 800 A
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ELECTRICAL CHARACTERISTICS

Symbol Parameter Condition Limits Unit
Min Typ Max
Vrm On-state voltage IT=400A, Tj=125°C — — 55 vV
IRRM Repetitive peak reverse current Vrm=6500V, Tj=125 °C — — 250 mA
IoRM Repetitive peak off state current Vom=6500V, Tj=125 °C — — 100 mA
Gate driver energized
lGRM Reverse gate current Vre=21V, Tj=125 °C - — 40 mA
dv/dt Critical rate of rise of off Vp=3000V, Tj=125°C 3000 _ _ Vius
state voltage Gate driver energized
tgt Turn-on time [t=800A, Vp=3000V, di/dt=1000A/us _ _ 5 us
. Cs=0.1uF, Rs=10Q, Tj=125°C
td Turn-on delay time (See Fig.1,2) — _ 1 us
Eon Turn-on switching energy I=400A, Vb=3000V, di/dt=1000A/us _ _ 0.6 Jp
Cs=0.1pF, Rs=10Q, Tj=125 °C
(See Fig.1,2)
ts Storage time IT=800A , Vom=3/4Vprm, Vp=3000V _ _ 3 us
Cs=0.1pF, Rs=10Q, Tj=125 °C
(See Fig.1,3)
Eoff Turn-off switching energy It=400A , Vbom=4000V, Vp=3000V _ _ 23 JIP
Cs=0.1pF, Rs=10Q, Tj=125 °C '
(See Fig.1,3)
Qrr Reverse recovery charge I7=400A, Vr=3000V, di/dt=1000A/us — — 1800 uC
Cs=0.1uF, Rs=10Q, Tj=125 °C
Erec Reverse recovery energy (See Fig.3,4) — — 4.4 JIP
Gate trigger current Vp=24V, R.=0.1Q, Tj=25 °C _ _
I . A
er DC method 05
Ver Gate trigger voltage - — 15 Vv
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GATE DRIVER PART

Symbol Parameter Condition Limits UNIT
Min Typ Max
Ve Power supply voltage DC power supply 19 20 21 Vv
Pain Gate power consumption g;t‘:/i%%‘gqs f=780Hz — — 35 w
tfd Delay time of on gate current Ta=25°C — — 3 us
trd Delay time of off gate current Ta=25°C — — 3 us

Optical fiber data link
Transmitter: HFBR-1521Z
(BROADCOM)
Receiver:HFBR-2521Z2
(BROADCOM)

Phoenix contact _

- P I f - - -
OWEr sUpply connector Type name :MSTB25/2-G-508AU

— Control signal

— Status signal - (Note 1) — — — -
MECHANICAL DATA
Symbol Parameter Condition Limits UNIT
Min Typ Max
Fwm Mounting force — 1.1 13 15.8 kN
_ Weight _ — 1060 — g
— Pole piece diameter(GCT device) +0.2mm B 47 B mm
— Housing thickness(GCT device) +0.5mm o 26 o mm
THERMAL DATA
Symbol Parameter Condition Limits UNIT
Min Typ Max
Tj Junction operating temperature — -20 — 125 °C
Tstg Storage temperature — -40 — 60 oC
Ta Ambient operation temperature Recommend:<40 °C -10 — 60 °C
Rt(j-f) Thermal resistance Junction to Fin — — 0.025 K /W
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| td; OVre~0.9Vp
tgt; OVre~0.1Vp
ts; OVre~0.9I7

dic/dt; 0.1lem~0.9lem
tw; OVrRc~0.9lem
dica/dt; 0.1lIrc~0.9Irc

td |
tgt t(Eoff)=100us
ts
tfd TlGM trd
¢ le
Vre dica/dt
Control signal

? ?

tfd; 50%on signal~0Vre
trd; 50%off signal~0Vras

Fig.1 Turn on and turn off waveform
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Fig.2 Turn-on test circuit
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Fig.3 Turn off and Reverse recovery test circuit
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Fig.4 Reverse recovery waveform
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(Note 1): Status signal

1.Status signal from LED

(1)Status signal
Status of GCT LED 1 (Red) LED 2 (Yellow)
On state OFF ON
Off state ON OFF
(2)Fault signal
Status G-K Power Supply G-K LED (LED 3) PS LED (LED 4)
(Green) (Green)
Normal Normal 20+1V On On
Fault Normal Voltage down Off Off
Fault G-K short 2041V Off On
Fault G-K short Voltage down Off Off
2.Status signal from Transmitter (L: Light NL: No light)
(1)Normal operation (2)Fault signal(O/V or U/V)
L . L
Control signal Control signal
(Control board) NL (Control board) NL
L .
Control signal Control signal L
(GDU input) NL (GDU input) NL
L
Status signal B " Status signal L | NL
(GDU output) (GDU output) I
_—
Normal Fault
(3)Fault signal(G-K short) (4)Fault signal(fiber optic)
L L
Control signal Control signal
(Control board) NL (Control board) NL
Control signal L Control signal
(GDU input) NL (GDU input) NL (Always No light)
Status signal L Status signal L (Always light)
NL (GDU output)

(GDU output)

—_— %
Normal Fault
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MAXIMUM ON STATE CHARACTERISTIC
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Keep safety first in your circuit designs!

Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more
reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may
lead to personal injury, fire or property damage. Remember to give due consideration to safety when making
your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use
of non-flammable material or (iii) prevention against any malfunction or mishap.

Notes reqarding these materials

*These materials are intended as a reference to assist our customers in the selection of the Mitsubishi
semiconductor product best suited to the customer’s application; they do not convey any license under any
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

*Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application
examples contained in these materials.

*All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are subject
to change by Mitsubishi Electric Corporation without notice due to product improvements or other reasons.
It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized
Mitsubishi Semiconductor product distributor for the latest product information before purchasing a product
listed herein.

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi
Electric Corporation assumes no responsibility for any damage, liability, or other loss rising from these
inaccuracies or errors.

Please also pay attention to information published by Mitsubishi Electric Corporation by various means,
including the Mitsubishi Semiconductor home page (http://www.MitsubishiElectric.com/).

*When using any or all of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate all information as a total system before making
a final decision on the applicability of the information and products. Mitsubishi Electric Corporation assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

*Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi
Electric Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use
of a product contained herein for any specific purposes, such as apparatus or systems for transportation,
vehicular, medical, aerospace, nuclear, or undersea repeater use.

*The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or
in part these materials.

*If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under a license from the Japanese government and cannot be imported into a country other than
the approved destination.

Any diversion or re-export contrary to the export control laws and regulations of Japan and/or the country of
destination is prohibited.

*Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor
for further details on these materials or the products contained therein.

© 2018 MITSUBISHI ELECTRIC CORPORATION. ALL RIGHTS RESERVED.
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