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» 1891 — Ward-Leonard dc motor speed control is introduced

» 1897 — Development of three-phase diode bridge rectifier (Graetz
circuit)

¢ 1801 — Peter Cooper Hewitt demonstrates glass-bulb mercury-arc
rectifier

« 1906 — Kramer drive is introduced

¢ 1807 — Scherbius drive is introduced

+ 18926 — Hot cathode thyratron is introduced

« 1830 — New York subway installs grid-controlled mercury-arc rectifier
(3 MW) for dc drive

» 1931 — German railways introduce mercury-arc cycloconverters for
universal motor traction drive

+ 1933 — Slepian invents ignitron rectifier

» 1934 — Thyratron cycloconverter—synchronous motor(400 hp) was
installed in Logan power station for |D fan drive (first variable-
frequency ac drive)

» 1948 — Transistor is invented at Bell Labs

» 1956 — Silicon power diode is introduced

» 1958 — Commercial thyristor (or SCR) was introduced to the
marketplace by GE

« 1971 —Vector or field-oriented control for ac motor is introduced

« 1975 — Glant power BJT Is introduced in the market by Toshiba

¢ 1978 — Power MOSFET is introduced by IR

+ 1880 — High-power GTOs are introduced in Japan

» 1981 — Multilevel inverter (diode clamped) is introduced

» 1983 - IGBT is introduced

¢ 1882 — Space vector PWM is introduced

¢ 1886 — DTC control is invented for induction motors

» 1987 — Fuzzy logic is first applied to power electronics

» 1991 — Artificial neural network is applied to dc motor drive

¢ 1998 — Forward blocking IGCT is introduced by AEB
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% Power MOSFET  IGBT GTO IGCT

1 1. VWdtage and currentratings 100 W, 26 A* (dc) 1.2 KV, 50 A* {dc) & kY, 6000 A" (pk) 4.5 KV, 4000 A% (pK)

E‘ [ selentad devios for companson)

A 2. Present power capability 1.2 KV, 50 4 3.5 KV, 1200 A or higher G KV, 6000 A B.5 KV, 3000 A

% 3. Vdtage blocking Azymmetric Azymmetric* Azymmmetricsynmetric  Asymmefric/synmetric

} 4, Gating Voltage Yoltage Current Current

= 5. Junc. Temp. range —55 to 175 =20 to 50 =40 to 125 —40to 125

9 6. Safe operating area (°C) Square Square 2nd preakdown Square

2 7. Conduction drop () 2.24 265 3k 27

_’J at rated curent

Q B. Switching frequency 108 Hz TkHz -20 kHz 400 Hz 1.0 kHz

RN 9. Turn-off current gain — — 410 5 1

\3 10, Turn-on aif of —_ —_ 500 Alus 3,000 Alps

3‘ 11. Turn-on time 43ins 0.9 us Bus 2us

3 12, Turn-off time E2ns 24 us 20a us 25us

b 13, Snubber Yesor Mo Yesor Mo Yes (heaw) Yes or Mo

Y 14. Protection zate control Gate control Gate control or zate control or

_3‘ very fast fuse very fast fuse

oy 15. Applications Switching power supply  Motor drive Motor drives Motor drives
Low-power motor drive UPS, induction aWE, ete. HWDC, SVC et

heating, etc. aviat = 1000V s Built-in diode
16. Comments Body diode can carry Large power range High uncont rolla ble High uncontrollable
full current but sluggish  Very important surge current surge cument
(fr= 150 ns) device currently chviat = 4000 Wius
IF.;.. =56 A = Reversa blocking available
*Harmis IRF140 *Powerex PME0ORVA1Z0 *Mitsubishi *ABB 5SHY 35L4512
T-pack IPM -FGEEO00AIL-T 200
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