MITSUBISHI GCT (Gate Commutated Turn-off) THYRISTOR UNIT

GCU40BC-90
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e Asymmetrical GCT unit
e GCT and gate driver are connected
e ITQRM: Repetitive controllable

ON-state CUrrent ........cccevvveeeeviveeeennn 4000A
e IT(AV): Average on-state current.................... 1200A
e VVDRM: Repetitive peak off-state voltage ........ 4500V
o VRRM: Repetitive peak reverse voltage ............. 21V

APPLICATION
Inverters, DC choppers, Induction heaters, DC to DC converter
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MITSUBISHI GCT (Gate Commutated Turn-off) THYRISTOR UNIT

GCU40BC-90
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GCT PART
MAXIMUM RATINGS
Symbol Parameter Conditions Voltage class Unit
VRRM Repetitive peak reverse voltage — 21 \%
VRSM Non-repetitive peak reverse voltage — 21 \%
VDRM Repetitive peak off-state voltage | Gate driver energized 4500 \
VDSM Non-repetitive peak off-state voltage | Gate driver energized 4500 \%
V(LTDS) Long term DC stability voltage | Gate driver energized, A = 100 Fit 3000 \%
Symbol Parameter Conditions Ratings Unit
IT(RMS) RMS on-state current Applied for all condition angles 1800 A
IT(AV) Average on-state current f = 60Hz, sinewave 0 = 180°, Tf = 70°C 1200 A
ITQRM Repetitive controllable VDM = 4500V, VD = 2800V, Cc = 6uF, Lc = 0.3pH 4000 A
on-state current Tj = 25/125°C (See Fig. 1, 3)
ITSM Surge on-state current ) o 25 kA
12t Current-squared, time integration One half cycle at 60Hz, T = 125°C start 2.6 x 106 AZs
dit/dt Critical rate of rise of VD = 2800V, IT = 4000A, Tj = 25/125°C, f = 60Hz 1000 Als
on-state current (See Fig. 1, 2)
PFGM Peak forward gate power dissipation 10 kw
PRGM Peak reverse gate power dissipation 120 kW
PFG(AV) Average forward gate power dissipation 200 w
PRG(AV) Average reverse gate power dissipation 6300 Y
VFGM Peak forward gate voltage 10 \
VRGM Peak reverse gate voltage 21 \
IFGM Peak forward gate current 1000 A
IRGM Peak reverse gate current 4000 A
ELECTRICAL CHARACTERISTICS
. Limits .
Symbol Parameter Conditions Min Typ Max Unit
V™M On-state voltage IT = 4000A, Tj = 125°C — — 4.0 V
IRRM Repetitive peak reverse current | VRM = 21V, Tj = 125°C — — 100 mA
IDRM Repetitive peak off-state current | VDM = 4500V, Tj = 125°C, Gata driver energized — — 150 mA
IGRM Reverse gate current VRG = 21V, Tj = 125°C — — 100 mA
dvidt Critical rate of rise of VD = 2800V, Tj = 125°C 3000 _ _ Vigs
off-state voltage Gate driver energized (Expo. wave)
tot Turn-on time — — 3.0 us
td Turn-on delay time VD = 2800V, IT = 4000A, di/dt = 1000A/ps, Tj = 125°C — — 1.0 us
Eon Turn-on switching energy (See Fig. 1, 2) — 15 — JIP
ts Storage time VDM = 4500V, VD = 2800V, IT = 4000A, Tj = 125°C — — 3.0 us
Eoff Turn-off switching energy Cc = 6uF, Lc=0.3pH (See Fig. 1, 5) — 16 — JIP
leT Gate trigger current VD =24V, RL =0.1Q, Tj = 25°C — — 25 A
VGT Gate trigger voltage DC method — — 15 Y,
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GATE DRIVER PART

Symbol Parameter Conditions - Limits Unit
Min Typ Max
VGIN Power supply voltage AC square wave (f = 15kHz ~ 100kHz) or DC power 24 . 40 v
supply
PGIN Gate power consumption IT = 1000Arms, f = 1000Hz, duty = 0.5 — — 100
tfd Delay time of on gate current | Ta = 25°C — — 2.0 us
trd Delay time of off gate current | Ta = 25°C — 2.0 us
ton(min) | Turn-on minimum Ta =25°C (Note 1) — 15 — us
toff(min) | Turn-off minimum Ta = 25°C (Note 2) — 15 — us
Optical fiber data link
— Control signal Transmitter : HFBR-1528 : Agilent — — — —
Receiver : HFBR-2528 : Agilent
AMP: MTA-156
B Power supply connector Part number : 641210-5 B B B -
— Status signal — (Note 3) —_ — — —
Note 1. If input turn-on signal is shorter than ton(min), protection operates.
Note 2. If turn-on signal is input during toff(min), protection opetrates.
MECHANICAL DATA
- Limits .
Symbol Parameter Conditions Vin Tvo Max Unit
Fm Mounting force — 32 40 48 kN
— Weight — — 3500 — [¢]
— Pole piece diameter (GTC device)| +0.2mm — 85 — mm
— Housing thickness (GTC device) | +0.5mm — 26 — mm
THERMAL DATA
- Limits .
Symbol Parameter Conditions Vin Tvo Max Unit
T Junction operating temperature — 0 — 125 °C
Tstg Storage temperature — -10 — 60 °C
Ta Ambient operation temperature | Recommend : < 40°C 0 — 60 °C
Rt(j-f) Thermal resistance Junction to Fin — — 0.0115 | KW
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MITSUBISHI GCT (Gate Commutated Turn-off) THYRISTOR UNIT

GCU40BC-90
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td ; OVRG ~ 0.9VD
tgt; OVRG ~ 0.1VD
ts; OVRG ~ 0.9IT

ttd trd
< dic/dt Im e
I 1
tw
VRG dicQ/dt
Control signal

+

dic/dt; 0.1Iem ~ 0.9IGm
tw; OVRG ~ 0.9IGM
dicQ/dt ; 0.1IRG ~ 0.9IRG
tid ; 50%o0n signal ~ OVRG
trd ; 50%0ff signal ~ OVRG

Fig. 1 Turn-on and Turn-off waveform

Fig. 2 Turn-on test circuit

DUT

—_—\VD

ANL

L(load)
Rc

T Cc

Fig. 3 Turn-off test circuit
(With clamp circuit)
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MITSUBISHI GCT (Gate Commutated Turn-off) THYRISTOR UNIT

GCU40BC-90
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Note 3. Status signal

1. Status signal from LED

(1) Status signal

LED 1 LED 2
Status of GCT (Red) (Yellow)
On state OFF ON
Off state ON OFF
(2) Fault signal
G-K LED (LED 3) | PS LED (LED 4)
Status G-K Power Supply (Green) (Green)
Normal Normal 32+8V On On
Fault Normal Voltage down Off Off
Fault G-K short 32+8V Off On
Fault G-K short Voltage down Off Off

2. Status signal from Transmitter

(L : Light NL : No light)

Control signal
(Control board)

Control signal
(GDU input)

Status signal
(GDU output)

Control signal
(Control board)

Control signal
(GDU input)

Status signal
(GDU output)

(1) Normal operation

(3) Fault signal (G-K short)

NL
L
NL
L
NL
L
NL
L
NL
L
NL
Normal Fault

(2) Fault signal (O/V or U/V)

Control signal
(Control board)

Control signal
(GDU input)

Status signal
(GDU output)

NL

NL

I~

(4) Fault signal (fiber optic)

Control signal
(Control board)

Control signal
(GDU input)

NL
Normal Fault
L
NL
NE (Always No light)
L

Status signal
(GDU output)

(Always light)
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PERFORMANCE CURVES
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MAXIMUM ON-STATE CHARACTERISTIC . (TYPICAL)
104 & 25 T T
7 2 Condition ‘
- 5 5 VD=2800V, Tj=125°C
RS 3 > 2.0 | di/dt=1000A/us
E 2 4 0
E / o
zZ 103 // %
B [Croscl// & 15
T 5 [—Tj=125°Cif/ o
S 3 Fri=2s°c z g
o /I I
w / o 1.0
= =
= 10 = -
7 @ d
z z 05
) 3 o
2 z
@
10 ) 0
1 2 3 4 5 6 7 = 0 500 1000 1500 2000 2500 3000 3500 4000 4500
ON-STATE VOLTAGE VM (V) TURN ON CURRENT IT (A)
MAXIMUM THERMAL IMPEDANCE
Eoff VS IT CHARACTERISTIC
- (TYPICAL) (JUNCTION TO FIN)
& 20—— 0.014
?:’ Condition ‘ ‘ ‘ —
5 - VD=2800V, VDM=VD+0.44xIT % 0.012
> Tj=125°C, Cc=6y/F, Lc=0.3uH Y <
e 15 V4 5
x 0.01
/ )
& 4 Q /
=z /
o < 0.008 4
Z 10 g /
T o
o ) < 0.006 /
s / 2
N < 0.004
n 5 = U
w / x /
LL / w Pd
o 2 0.002 -
4 LA
z = | L
ﬂ: ot
o) 0
= O 0500 1000 1500 2000 2500 3000 3500 4000 4500 10323 571022 3 5710123 57100 2 3 5710t
TURN OFF CURRENT IT (A) TIME (S)
Mar. 2004
MITSUBISHI

ELECTRIC



