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Gate Turn-Off Thyristor (GTO)

Integrated Gate Commutated Thyristor
(IGCT)
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Figure 24-1 Vertical cross section and perspective view of a GTO.
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Gate turn-off Thyristor

5SGT 30J6004

Doc. No. 58YA 1212-04 April 98

Key Parameters
VDRM = 6000 V
ITGQM - 3000 A
ITSM - 24 kA
V'n] - 1.70 V
rr 0.60 mQ
Vocink = 3800 V
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Turn-on switching

di/ldt.x | Max. rate of rise of on-state 400 Ajus |[f=200Hz | Iy = 3000A T, = 110°C
current 800 A/us | f=1Hz lew= 25A dig/dt = 25 A/us

ty Delay time 2.5 s Vo = 0.5 Vprw T, = 110°C

t, Rise time 5.0 us I+ = 3000A di/dt = 300 Alps

ten(mMin) | Min, on-time 100 ps lem = 25 A dig/dt = 25 Alps

Eon Turn-on energy per pulse 250Ws | Cs = 3 uF Rs = 100

Turn-off switching

lraam Max controllable turn-off 3000 A Vom = Vorm digg/dt = 70 Alus
current Cs = 3F Ls < 0.2 pH

t. Storage time 25.0 us Vo = Y% Vioeu Vomu = Vorm

t: Fall time 3.0us T, = 110°C dige/dt = 70 Alus

ti(min) | Min. off-time 100 ps ltaa = lteam

Eor Turn-off energy per pulse 16.0Ws | Cs = 3 uF Rs = 10Q

laam Peak turn-off gate current 900 A Ls 0.2 uH
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Fig. 13

Cathode-side view of
various GTO wafers
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T GTO Protection Circuits:
Series Connected GTOs . | - Turn-on protection (L., R, D)
k - Turn-off protection (Ds, Cs, Rs, Cq) /
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/ Integrated Gate Commutated\
Thyristor (IGCT)

’f,j‘;:’”:""*ffgzu v Integrated Gate-Commutated
lreaw = 4000 A Thyristor
ITSM - 25 kA
e = 12V 5SHY 35L4502
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Features

Direct fiber optic control

Fast response (tyon < 3 S, tyosr < 6 pS)
Precise timing (Aty.s < = 400 ns)

Status feedback

Patented free-floating silicon technology
Transparent emitter buffer layer technology
High reliability

Very high EMI immunity

Cosmic radiation withstand rating
Optimized for series connection
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Turn-on switching

. Max. rate of rise of on-state f = 200 Hz T = 115°C
difdter current 1000 Alus
Lk = 4000A Vg = 2250V
Yaon Turn-on delay time < 2 us Vp = 2800V s = 115 °C
t Rise time < 1 s kL = 4000 A di/dt = 1000 Alus
ton(min)| Min, on-time 10 ps Rs = 0.800 L = 5.0 uH
Eon Turn-on energy per pulse < 1J Co = 6.0 uF Lo = 0.4 uH
Turn-off switching
Max. controllable turn-off Vom=  Vorw T, =115 °C
current Vp= 2250V Lo, < 0.4 uH
Max. controllable turn-off Vom = Vorm T, =115 °C
lraamz 3500 A
current Vo= 2800V Loy = 0.4 uH
oo Turn-off delay time < 6.0ps Vg =2800 VW Vom = Voru
t; Fall time < 1.0ps T = 115°C R. = 0.800
tox(min)| Min. off-time 10 ps heo = licamz L = 5.0 uH
Eorr Turn-off energy per pulse < 16.0J Co = 6.0 uF Lee < 0.4 uH
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Water cooled
IGCT phase leg
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Maximum Gafe Unit inpwt power (dizzipafed plus fransfemred) in chopper made, example
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