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ABSTRACT

A GTO three-phase ac-to-dc converter with adjustable input power
factor is proposed in this project. This converter consists of main power
circuit and auxiliary circuit which uses the PWM mode to control the GTOs'
operation. The converter is able to process the commutating energy from ac
source leakage reactance to dc load together with clamping the commutating
impulse voltage at desire level. It also can operate at any desire value of
fundamental input power factor, either in a leading direction or wunity
power factor without deterioration of the energy process mechanism. Under
this operating condition, analysis of voltage and current waveform in main
power circuit 1is verified experimentally and various characteristics of
converter are investigated, such as harmonic. In addition, with an
energized three-phase load system, the converter works as a power factor
compensator. That is to say, we can parallel this converter at the input

of three—~phase ac motor instead of capacitor.
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Table 3 ELECTRICAL CHARACTERISTICS

G 8D12
G10D12
G12D12

Type

Symbol

Item Unit Min, Typ. Max Condition
VDRM
Peak off-state current IDRM mA 40 G-K: Short
Ti:  125°C
Peak off-state reverse current IRAM mA 40 VRRM s
. Tj:  125°C
Peak reverse gate current IGRM mA 40 VGRM SN
Tj:  ¥25°C
1.8 800A
Peak on-state voltage VTMm \ 20 | 1000A | Tj: 125°C
2.3 1200A
140 | T;: -40°C
Gate trigger current IGT A 056 | Tj 0°C | Vp: 12v
038 | Tj:  25°C
180 | T;: —-40°C
Gate trigger voltage VGT Y 1.60 | Tj: 0°C | RL: 102
1.45 | T; 25°C
Holding current IH A 6 T 25°C
2/3 VDRM
Critical rate of rise of off-state voltage dv/dt Vius 1000 Vga: 5V
! T 125°C
1/2 - VDRM
Turn-on time gt A &5 ITm: 1000A
{delay time) . igp: 3A
t 1.
d 7 5 digp/dt 2 3A/us
5.5 800A
Gate turn-off time tgq us 6.4 1000A
7.3 1200A
4.5 800A | VDRM
— dicq/dt
{storage time) ts us 5.0 1000A | = 100A/us
— Tj:125°C
6.0 1200A
800 800A
Turn-off gate charge Qga uC 1100 1000A
1300 1200A
° ti fin.
Thermal resistance c/w 003 | dunctionto fin

Rth ‘]-')

Double side coled
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Note 1

When reverse voltage is required, a value close to the

forward voltage can be guaranteed.

Type

G 8D12
G10D012
G12D12

For PWM control, minimum on- and off-duration
should be established. The minimum on-duration is a
duration required to discharge the snubber capacitor, and
the minimum off-duration is a duration until the tail

current is fully dissipated.

Note 3 On-gate current

Vel ‘-’Ivlm\l » Tesithrogu

di,, dt

| IR

ir ! tw

L3\, i dU3A ms, Lig:1A

s us, twibus

86

Note 2
Type ITgam VDRM Vp Vspike digq/dt VGRM Cs Rg Min. on-duration | Min. off-duration
G8D12 800A 2uF! 8Q
G10D12 1000 1200V joooy | S300V | 2100 Alus 6ov 3 6 50 us 50 us
G12D12 1200 4 4
i
Vs =~ Viku
7
Lp e
l]n.u\: ', ” l.\
4 \r \. AY
,‘:', spike \Min. on-duration =3Cs'Rg
[
,l Tail Current /_ h
/7
0 el t
kN
.
. A )
"-:'lm.\l =T \\ L%
) = .
di,,,, dt .l_-;l\_l. ______ v ~ “
l -~ Y A Discharyed
\'“ le——— Min. off-duration ————— — t
“



MEIDEN GTO

MXIMUM ALLOWABLE RATING

THYRISTOR

Type G&6C12

p—

Item Symbol Unit Rating
Repetitive peak
off-state wvoltage v Vv 1200
_ DRM
Non-repetitive pesak
off-state wvoltage vV V 1400
DSM
Repetitive  peak )
yeverse wvoltage Vv v 200 (Note 1)
RRM
Mepetitive peak
reverse gate voltage V. Vv 60
;7 GRM N
Repetitive controllable
on-state current I A 600 (Note 2) -
TGQM
MS on-state current I fal 300
’ T(RMS)
3000
Surge on—-state current Half sine wave,
(Mon-repetitive) I a 1 eycle (50H=z)
TSM
2 2 2
1t limit walue It A s 40000
' ims~10ms
Critical rate of rise di/dt Aéus 150 (Note 3)
of on-state current
Repetitive awverage
forward gate power :
dissipation P W 20
GF (AV)
Repetitive average :
vreverse gate power
dissipation P W 10
: , GR(AV)
Operating Jjunction
temperature Ti °c -40~125
Storage temperature Tstg °C -40~125
Mounting force - Kg 600 ~ 800

Recommended mountine

force: 650Kg




Note 1
When reverse voltage is required, a value close to the
forward voltage can be guaranteed.

Type

§6CI2

Note 2
Type ITGaM VDRM Vo Vipike digq/dt VGRM Cs Rg Min, on-duration | MiA, off-duration
G6CIZ | 500A | 1200v | 1000v | S300v | 21004/ | 6ov Q‘UY- 2fol 50 us 50 us
I, .
v, =~V
I
S 7 2 A\
Lo =~ ’ ) g
I}
ety 3 - Y
,:’, spihe Min. on-duration =3C4 R,
; Tail Current b
i ]
0 — t
‘\
A Y
WAl == >
\ .
d,,,, dt .___l_u_'_::_ ¥ v ¢
| Hen /Ulsch:nr;zcd
\,"»- Min, off-duration ————ao t
1" *1 .

For PWM conm')l‘, minimum on- and off-duration
should be established. The minimum on-duration is a
duration required to discharge the snubber capacitor, and
the miAimum off-durition is a duration until the tail
current is fully dissipated.

. Note 3 On-gate current

\.u:l ‘-’l\'lm\l . ll\l:l [{RYA]

AR lim

Ay dtw S

tr < Iw

.!..,-;Jl\. di e dUe3A s, Loy tA

St lus, twibus



ELECTRICAL CHARACTERISTICS

Type

GsC12

Item Symbol Unit {Min. | Typ. | Max.| Condition
Tj : 125°C
Peak off-state current| I mA 40 vV , Vot 10V
DRM DRM GR
Peak off-state reverse T} :125°C
current I mA’ 40 vV
RRM RRM
Peak reverse gate T; :125°C
current I mA a0 Vv
GRM GRM
Peak on—-state voltage \Y} Vv 2.5 Tj :125°C,600A
™
1.40| Ty :-40°C
0.56] Tj ¢« 0°C
Gate trigger current I A 0.38] Tj : 25°C |V 12V
GT D
1.80) Ty :-40°C
: 1.60| T3 0°C
Gate trigger wvoltage \Y v 1.45} T 25°CIR :10
GT L
Holding current 1 A o) Tj 25°C
H
Critical rate -of rise .Tj 1125°C
of off-state voltage duv/dt V/us | 1000 2/3 V Vo5V
DRM GR
—ar
Turn-on time t gt MsS 5.4} 1/2 V y I  :3A
DRM GP
( delay time ) t d JSE 2.0 I :600A
. ™
di /dt23A/us
GP ~
Gate turn-off time .t gq MS 4.7| 600A,V
. - DRM
( storage time ) t s NS 4.2 Tj:125°C
di /dt
GQ
Turn-off gate charge G _/uC 550 2100A/us
~ GQ
Thermal resistance Rth( j-f)| °C/W "0.05| Junction to fin,

Double side

cooled
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