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Table 2:
Available self-commutated semiconductor devices

Thyrnstors Transistors

e GO (Gate Turm-Of Thyristor) # Bipolar transistor

® MCT (MOS Controlled Thyristor) ® Darlington transistor

= FCTh (Feld Controlled Thyristor) * MOSFET

® SITh (Static Induction Thyristor) ® FCT (Field Controlled Transistor)

o MTC (MOS Turn-COff Thyristor) e SIT (Static Induction Transistor)

* EST (Emitter Switched e |[EGT (Injection Enhanced
Thyristor) (insulated) Gate Transistor)

ISTT (lnsulated Gate
Turn-Cff Thyristor)

ST (Insulaled Gale Thivrislor)

IGCT (Integrated Gate-Commutated]
Thyristor)

1GET (Insulated Gate Bipolar
Transistor)
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IGCT ##t=4

-Link nominal direct-current operating voltage: 1000V
Effective load phase current I, (the transmission bandwidth 0-2000 Hz): see table 1
Blocking and rawerse voltaga of semiconductor devicas used in the converter 2500 V
Rurining temperature range: -25 up fo =60 °C
Riobaustress: _ 39 (for all 3 axis)
Resistance of the outlets against the frame (according to the CSN 345010 E k¥, 50 Hz, 1 min
Rezistance of the temperature sensor agzinst the outlet {acconding to the CSM 3450100 S KV, 50 Hz, 1 min
Temperature sensor access temperature: 80 °C
Cooding ai volume: . 600 m* hour
Coverzge of the electric parts {according to the CSN EN 60525): JIEEY
Mzin dimensions: 258 x 316 = 500 - see figure 2
Weight of the comverer approx, 26g

Table 1 Loading time of the converter ws, current (1) and operating frequency

frequency f [Hz] ourrent I, [A]
100 150 450

200 250 300 350 400
snn oo a a oo oo e oo oo
200 o' Ty o oo (s (o) o'y o'y
1000 o0 o o oo oo oo oo B min
1500 o oo oo ] ) o oo 1.5 min
2000 oo o o oo o 8 min G man



SGCT-ABZA A

The SGCT——X/#/ ] £ 07 va [ &

The SGCTs high voltage rating and ability to be
connected in series, allow the PowerFlex 7000 to be rated
up to 6600 volts without adding complexity.

The gentle switching characteristics of the SGCT make
dv/dt and reflected wave mator filterino innecessary.
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IEG T (Injection Enhanced Gate Transistor)

-------- 757 i FIEA LR R B e 1A
PPI1(Press Pack IGBT)

....... SRR IGBT

Q IGBTHIHTE
O TOSHIBAZH##), 2. 5kA/4. 5kV
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IEGT (Injection Enhanced Gate Transistor)

E3EIGBT/PPUIEGT Hd A
kit 2 IGBT

He e, IGBT

e 1 4 ) A i v

IGBT & K

I}%_”l{i‘jﬁﬁ; R_}]‘rfh[ﬂ{
J'c;r::nﬁé«m:ur M
Emitter
1 1

iE T2 EEThET NS iGN T FE A HiEE
IEGT B AR HE:
— EREEEEAR AEEAREEEREN T ES =Sttt
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Table III: Semiconductors Overview

Base Technology Element Meaning of Special Features Short Switching Conduc-
Abbreviation circ. lim. | Losses #) | tion Losses
Voltage driven LV- Low Voltage Insulated | Cost effective, Yes Low High
turm-on/-off IGET Gate Bipolar Transistor module size
5 tlziuﬂiil HV- High "'foltage Inml-_ated Mcn.clule s1ze, Yes Low High
E*: energy. high IGBT Gate Bipolar Transistor main stream
£ switching PP] Press Pack IGBT Press Packed Yes Low High
' frequency (single source)
IEGT Injection Enhanced High ratings No Medium Medium
IGBT (single source)
Current driven GTO Gate Turn Off Needs big No High Low
turn-on/-off Thyristor snubber
b technology, IGCT Integrated Gate High ratings, No Medum Low
R high ratings, Commutated Thyristor main stream
z| low conducting SGCT Symmetrical Gate Reverse block- No Medium Low
= losses Commutated Thyristor ing, for CSI
Only turn-on, SCR Silicon Controlled Needs No Low Low
very high ratings Rectifier (= Thynistor) commutation

*) including snubber circuit losses
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(Eupec) (Mitsubishi) {Mitsubishi)
12000 SCR \
IGCN T0kVrABE
10 __'r __.’I
T500 L IGBT
B000
5500
IGCT (market) ______.-——-"’
3300 L ____,..--""'"
2500 1 4500V/2100A IEGT
Press-Pack (Toshiba) 33000 20008,
1700 L Module [Eupec)
2500 8004,
3 Press-Pack [(Fuji)

170036008,
Module (Eupec)

Powear MOSFET
2005004,
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10°
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Figure 3: Control loop of an AC Drive with flux vector control
using PWM

Direct Torque Control DTC

Speed Torque

Control

Control

Figure 4: Control loop of an AC Drive using DTC
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SCT thynstor and gate driver connection
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