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Provisional Data

Anode Shorted Gate Turn-O or
Types G1000QC400 to G1 0

Absolute Maximum Ratings

& \ AXIMUM
VOLTAGE RATINGS LIMITS UNITS
VDRM Repetitive peak off-state voltage, (note 1) \/ 4500 \Y,
VRsm Non-repetitive peak off-state voltage, (note 1) 4500 \Y,
Vpciink  |Maximum continuos DC-link voltage 2800 \Y,
VRRM Repetitive peak reverse voltage 18 \%
VRsm Non-repetitive peak reverse voltage Q 18 Vv

L\ \

\ ) / MAXIMUM

RATINGS 3 LIMITS UNITS

ltea Peak turn-off current, (note 2) 1000 A
Ls Snubber loop inductance, Itv=Ircaq, (not{Z)(\/ <\ 300 nH
Irav)m Mean on-state current, Tsink=55°C (note \_/ 443 A
IT(RMS) Nominal RMS on-state current, 25°C (note 3 867 A
Itsm Peak non-repetitive surge current 6500 A
ITsm2 Peak non-repetitive surge cufrent 11450 kA
’t I’t capacity for fusing t,=10ms 211.25x10° A’s
di/dter Critical rate of rise of olngat}cu\mreﬁ,\@ote\;z) 300 Alus
Prem Peak forward gate p 185 w
Prem Peak reverse gate p 7 kW
Irem Peak forward gate current 100A A
VRram Peak reverse gate\voltage (n 18 \Y,
tor Minimum permissible.off-time (note 2) 80 us

ton Minimum permissible on-time, 20 us

Tiop Operating témperature rangé -40 to +125 °C
Tstg Stoyage temperature range -40 to +125 °C

Notes:-
1) VGK—-2Vo|ts
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WESTCODE An LIIXYS Company Anode Shorted Gate Turn-Off Thyristor types G1000QC400 to G1000QC450

Characteristics

Parameter MIN | TYP | MAX [TEST CONDITIONS / ~ UNITS
Vm Maximum peak on-state voltage - 3.75 4.0 |lg=2A, I7=1000A U \%
I Latching current - 10 - T=25°C D A
In Holding current. - 10 - T=25°C A
dv/dt,r |Critical rate of rise of off-state voltage 1000 - - Vp=2800V, Ver=-2V, V/us
Ibrm Peak off state current - - 50 |Rated Vprwm, Ver7-2V, mA
IRRM Peak reverse current - - 60 |Vrr=16V mA

lekm Peak negative gate leakage current - - 60 VGM\ mA

- 10| - },/=-4 c
Vet Gate trigger voltage - 0.8 - I=2 Vp=25V, R.=25mQ
- los | - T,BQQ\C

\

\

\Y

- 2 35 T,-=-40°C\/ A

leT Gate trigger current - 0.8 1.5 |T=25°C Vp=25V, R =25mQ A
A

- | 02 p( T=125°C

o Delay time - lrea=1000A, dir/dt=300A/pss, leoy=20A, | MS
tqt Turn-on time - 0Afus us
te Fall time - us
tgq Turn-off time - us
lea Peak turn-off gate current - 9 = |V)=2800V, lrea=1000A, dica/dt=25A/ps, Vor=-16V, | A
Qca Turn-off gate charge - \T\K\S-Q/ s=1uF mC
tail Tail time \(Cx\aﬁ\jo us
tow Gate off-time (note 3) 100 - - V&
- Q 0.038 |Double side cooled K/W
Ringk Thermal resistance junction to $in - - 0.061 |Cathode side cooled KIW

m Y7- 0.101 |Anode side cooled K/W

F Mounting force \y - 17 |(see note 2) kN

Wi Weight - 325 - g

\

Notes:-
1)  Unless otherwise indisated Tj=125"C:

2)  For other clamping forces;.consult factory.
3) The gate ff-tieri during which the gate circuit is required to remain at low impedance to allow for the passage of
tail current.
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Notes on ratings and characteristics.

1. Maximum Ratings.

1.1 Off-state voltage ratings.
Unless otherwise indicated, all off-state voltage ratings are given for gate conditi
other gate conditions see the curves of figure 5. It should be noted that Vj
voltage which may be applied to the device and does not relate to a DC operating

) | : Or
e repeatable peak

104

1.2 Reverse voltage rating.

1.3 Peak turn-off current.
The figure given in maximum ratings is thg
conditions given in note 2 of ratings. For oth
14 & 15. The curves are effective over the n

applied.

Diagram 2.

ayristor conditions, double side cooled, single phase, 50Hz, 180° half-
icluded as a guide to compare the alternative types of GTO thyristors available,

values can not e applied to-practical applications, as they do not include switching losses.
1.5 Surge rating and I*t.

alf-sinewa

) can be applied, provided the other conditions given in note 1.3 are enforced. Alternatively
¢ limited to 800 Volts to avoid possible device failure.
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Voltage applied to
GTO thyristor at
turn-off

1.7 Critical rate of rise of on-state current

commutation (i.e. not gate turn-off), then di/dt>5kA/us is possible.
specific evaluation is required.

or this type of operation individual

1.8 Gate ratings
The absolute conditions above which the gate may be¢ d
off to exceed Vrgm Which is the implied DC condition.

ed/It is permitted to allow Vgk(ay) during turn-

1.9 Minimum permissible off time.

simple snubber, of the form given in
through the GTO at turn-on) the aci

circuit has di/dt<10A/us then the minim
the di/dt and operating conditions(ea 3se needs to be assessed on an individual basis).
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2 Characteristics

2.1 Instantaneous on-state voltage
Measured using a 500us square pulse, see also the curves of figure 1 for other values of Iy

2.2 Latching and holding current

monitored on an oscilloscope while Vp is increased, until the current is seen to fic i n-gated
period between the end of Ig and the application of reverse gate voltage. Tes § is_ 100HZz with gy

Anode current

unlatched condition
R1

CT

Anode current
Latched condition

Gate-drive

2.3 Critical dv/dt
The gate conditions are the same as for 1.1,
dv/dt at turn-off. The measurement, type Wy, |s conducted using the exponential ramp method as
shown in diagram 5. It should be noteg ors have a poor static dv/dt capability if the gate is
open circuit or Rek is high impedance! Typica es; - dv/dt<100V/us for Rgc>10Q.

- -~Exponential rise.

Clamped to W0
l Wit

Diagram 5, Definition of dV/dt.

For lprm & Trg 48 2 for gate leakage lgk, the off-state gate circuit is required to sink this
leakage and stilk ain minimum of —2 Volts. See diagram 6.

o :
R<(5%-10)
|_

K
Diagram 6.
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2.5 Gate trigger characteristics.
These are measured by slowly ramping up the gate current and monitoring the transition of anode current

however, the curves of figure 3 give the range of gate forward characteristics, fo
junction temperature range. The curves of figures 3 & 6 should be used in cofjj '
forward gate drive circuit requirement. The gate drive requirements should alw
junction temperature start-up condition.

,,,,,,

Feedback

Not to scale

Current-
sence

Gate current

—_—cC1 Vs
Oy cvmm o mimameem e o L \_’é Anode-Cathode
DUT ? Voltage

Gate-drive

Diagram 7, Gate trigger circuit and

2.6 Turn-on characteristics
The basic circuit used for turn-on tests is given in diagram 8. The test™is initiated by establishing a
/L.. When the test device is fired C./L.

discharges through DUT and commutates T, off, as

continues to supply a fixed current to DUT. Changi ¢ & L. allows adjustment of Ity and di/dt

respectively, Vp and i are also adjustable.
Cc

=g ;@’w

characteristic data are given in diagram 9. The gate
duration 10ps.

1 E,, integral
period

Diagram 9, Turn-on wave-diagrams.

Provisional Data Sheet. Types G1000QC400 to G1000QC450 Issue 1 Page 6 of 15 January, 2008



WESTCODE An LIIXYS Company Anode Shorted Gate Turn-Off Thyristor types G1000QC400 to G1000QC450

In addition to the turn-on time figures given in the characteristics data, the curves of figure 8 give the
relationship of ty to di/dt and lgm. The data in the curves of figure 7, gives the turn-on losses with a
snubber of the form g|ven in diagram 2 . OnIy typical losses are given due to the large nup bero variables

below:-
10us
Eon = Iiv.dt
0

The curves of figure 8 are given for a snubber as shown in diagram
recommended value giving the highest E,,, higher value reduce E,,.

characteristic of D¢, typically Vpy=1.
biased through a low impedance circ

pending on test settings. The gate is held reverse
il current is fully extinguished.
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qull.;_
|
I
I
I
|

can sink without being pulled down below —
impedance before the tail current has reache

(VeRr - iail R)>2V

Diagram 12.

lower turn-off current, or with special gate drive conS|derat|ons this
time may be reduced (each case needs to be considered individually).Typical turn-off losses are given in

the curves df fig 12 & the integration period for the losses is nominally taken to the end of the tail
)i.€

time (Itail<1

tgt+ttail
Eoff = -[ iv.dt.

0
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The curves of figure 12 give the turn-off energy for a fixed Vp with a Vpy<Vpru, Whereas the curves of

included, to allow for the trade-off with on-state voltage (V1y) which is a fea
diagram 13. When calculating losses in an application, the use of a maxim

would have a maximum turn-off energy of 1.5x the figure given in the curves of figurés

Trade-off between Vi, & E
E o

2.8 Safe turn-off periphery
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Curves

Figure 1 - On-state characteristics of Limit device
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Figure 3 — Forward gate characteristics

Figure 4 — Transient thermal impedance
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Anode Shorted Gate Turn-Off Thyristor types G1000QC400 to G1000QC450

Figure 7 — Typical
(including snubber discharge)

on-state current

turn-on energy per pulse Figure 8 — Maximum turn-on time Vs rate of rise of
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Figure 11 — Maximum turn-off time Vs turn-off Figure 12 — Typical turn-off energy per pulse Vs
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Figure 15 — Maximum turn-off current Vs turn-off voltage
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Outline Drawing & Ordering Information

GATE AND CATHODE TERMIMATIO

GATE
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83.6/3.5 x 2.2 MIN

DEPTH 2-HOLES, ONE — CAOD
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IN' ANODE. 39 MAX

260 MAX
COMPRESSED P38 N
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C “I L F-ﬁ\J
. AR

| [ iy = *
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MIN CREEP PATH QOVER — CATHODE
CONVOLUTIONS = 28 MIN. 8

101A358 @MN

ORDERING INFOWN (Please quote 10 digit code as below)
G1000 QC ) 45 0

Fixed Fixe Fixed Voltage Code Fixed Code
Type Code utling Code Vprw/100
40-45

Typical order code: G1000Q(/)4\5Q— 450QV WZ(jmm clamp height capsule.

Westcode Semiconductors Ltd
Langley Park Way, Langley Park,
Chippenham, Wiltshire, SN15 1GE.

Tel: +44 (0)1249 444524
YS Company Fax: +44 (0)1249 659448
E-mail: WSL.sales@westcode,com

IXYS Semiconductor GmbH
Edisonstrale 15
D-68623 La

IXYS Long Beach

3270 Cherry Avenue

www.westcode.com Long Beach CA 90807 USA
Tel: +1 (562) 595 6971

Fax: +1 (562) 595 8182

E-mail: WSI.sales@westcode.com

WWW.iXys.com

The,informatjon contéined herein is confidential and is protected by Copyright. The information may not be used or disclosed © Westcode Semiconductors Ltd.
except with the written permission of and in the manner permitted by the proprietors Westcode Semiconductors Ltd.

In the interest of product improvement, Westcode reserves the right to change specifications at any time without prior notice.

Devices with a suffix gode (2-letter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily subject
to the conditions,ang'limits contained in this report.
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