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Medium Voltage Thyristor

Types KO560QEG00 & KOS60QEGBS50

Absolute Maximum Ratings

VOLTAGE RATINGS M | UNITS
Vorm Repetitive peak off-state voltage, (note 1) 6000-6500 \%
Vpsm Non-repetitive peak off-state voltage, (note 1) 6000-6500 \%
VRRM Repetitive peak reverse voltage, (note 1) 6000-6500 \%
VRrsm Non-repetitive peak reverse voltage, (note 1) 6100-6600 \%
OTHER RATINGS M | UNITS

ITav) Mean on-state current. Tsin=55°C, (note 2) 575 A
ITav) Mean on-state current. Tsin=85°C, (note 2) 405 A
ITav) Mean on-state current. Tsin=85°C, (note 3) 235 A
ITRMS) Nominal RMS on-state current. Tsin=25°C, (note 2) 1115 A
ITd.c) D.C. on-state current. Tsin=25°C, (note 4) 1005 A
Itsm Peak non-repetitive surge t,=10ms, Vrm=0.6VRrrum, (note 5) 7.7 kA
Irsm2 Peak non-repetitive surge t,=10ms, Vru<10V, (note 5) 8.5 kA
1%t 12t capacity for fusing t,=10ms, Vrm=0.6Vgrrwm, (Note 5) 296x103 A%s
12t 12t capacity for fusing t,=10ms, Vru<10V, (note 5) 361x103 A?%s

) Maximum rate of rise of on-state current (repetitive), (Note 6) 200 Alus
il Maximum rate of rise of on-state current (non-repetitive), (Note 6) 1000 Alus
\e Peak reverse gate voltage 5 \%
Pacav) Mean forward gate power 2 w
Pam Peak forward gate power 30 w
Vep Non-trigger gate voltage, (Note 7) 0.25 \%
Ths Operating temperature range -40 to +125 °C
Tstg Storage temperature range -40 to +150 °C
Notes: -

1) De-rating factor of 0.13% per °C is applicable for T; below 25°C.
2) Double side cooled, single phase; 50Hz, 180° half-sinewave.
3) Cathode side cooled, single phase; 50Hz, 180° half-sinewave.
4) Double side cooled.
5) Half-sinewave, 125°C T; initial.
6) Vp=67% Vorm, ltv=1300A, Ire=2A, t<0.5Us, Tcase=125°C.
7) Rated Vprwm.
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Characteristics

PARAMETER MIN. | TYP. | MAX. [TEST CONDITIONS (Note 1) UNITS
Vm [Maximum peak on-state voltage - - 3.20 |[ltm=1000A \%
Vo Threshold voltage - - 1.46 \%
rr Slope resistance - - 1.75 mQ
dv/dt |Critical rate of rise of off-state voltage 1000 - - Vp=80% Vprm, Linear ramp, gate o/c V/us
Iorv  |Peak off-state current - - 150 |[Rated Vprwm mA
Irrm | Peak reverse current - - 150 |Rated Vgrrm mA
Ver |Gate trigger voltage - - 3.0 \%
T;=25°C, Vp=10V, I1=3A
loT Gate trigger current - - 300 mA
In Holding current - - 1000 |T=25°C mA
tga Gate controlled turn-on delay time - 0.5 1.6 |1g=2A, t=0.5ps, Vp=67%VorM,
tgt Turn-on time - 1.5 5.0 [lm=1000A, di/dt=10A/ps, Tj=25°C HS
Qr |Recovered Charge - 4750 | 5000 ucC
Q. |Recovered Charge, 50% chord - 1550 - Itw=1000A, t,=1000us, di/dt=10A/ps, ucC
lrm Reverse recovery current - 115 125 |Vi=100V A
ter Reverse recovery time, 50% chord - 27 - us
Itm=1000A, t,=1000ps, di/dt=10A/us,
650 - 850 |V:=100V, V4=80%Vprm, dVu/dt=20V/us
-off ti (Note 2)
ty |Tumn-off time Irm=1000A, t,=1000ps, di/dt=10A/s, HS
1000 - 1100 |V,=100V, V4=80%Vprm, dV4/dt=200V/us
(Note 2)
- - 0.0310 [Double side cooled K/w
R, |/ermal resistance, junction to - - | 0.0687 |Cathode side cooled KIW
heatsink
- - 0.0579 |Anode side cooled K/w
F Mounting force 16 - 20 |(Note 3) kN
W:  |Weight - 420 - kg
Notes: -
1) Unless otherwise stated T;=125°C.
2) Standard test condition for tq dVq/dt=20V/us. For other dV4/dt values please consult factory.
3) For other clamp forces please consult factory.
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Notes on Ratings and Characteristics

1.0 Voltage Grade Table

Voltage Grade Vorw VQ/S'V' VRRu VT/SM \SJC\\//R
60 6000 6100 3320
65 6500 6600 3600

2.0 Extension of Voltage Grades

This report is applicable to other and higher voltage grades when supply has been agreed by
Sales/Production.

3.0 De-rating Factor

A blocking voltage de-rating factor of 0.13%/°C is applicable to this device for T;below 25°C.

4.0 Repetitive dv/dt

Standard dv/dt is 1000V/ps.

5.0 Computer Modelling Parameters

5.1 Device Dissipation Calculations

AT

_VO+\/VO+4'J§[2°I/}°WAV WAV_R_

[AVZ 2. 72, and: th
ff rs AT:ijax _THs

Where V10=1.46V, rr=1.75mQ,

th = Supplementary thermal impedance, see table below.

ff= Form factor, see table below.

Supplementary Thermal Impedance
Conduction Angle 30° 60° 90° 120° 180° 270° d.c.
Square wave Double Side Cooled 0.0339 | 0.0336 | 0.0333 | 0.0329 | 0.0324 | 0.0316 | 0.0310
Square wave Anode Side Cooled 0.0611 0.0607 | 0.0604 | 0.0600 | 0.0594 | 0.0586 | 0.0579
Square wave Cathode Side Cooled | 0.0718 | 0.0715 | 0.0711 | 0.0708 | 0.0702
Sine wave Double Side Cooled 0.0336 | 0.0332 | 0.0329 | 0.0326 | 0.0317
Sine wave Anode Side Cooled 0.0608 | 0.0603 | 0.0599 | 0.0596 | 0.0587
Sine wave Cathode Side Cooled 0.0715 | 0.0711 0.0707 | 0.0704 | 0.0690
Form Factors
Conduction Angle 30° 60° 90° 120° 180° 270° d.c.
Square wave 3.46 2.45 2 1.73 1.41 1.15 1
Sine wave 3.98 2.78 2.22 1.88 1.57
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5.2 Calculating V1 using ABCD Coefficients

The on-state characteristic It vs. VT, on page 5 is represented in two ways;

(i) the well established Vo and rs tangent used for rating purposes and

(i) a set of constants A, B, C, D, forming the coefficients of the representative equation for Vr in
terms of It given below:

Vi,=A+B-In(I,)+C-I,+D- /I,
The constants, derived by curve fitting software, are given below for both hot and cold characteristics.

The resulting values for Vt agree with the true device characteristic over a current range, which is limited
to that plotted.

25°C Coefficients 125°C Coefficients
A 3.266848 A -1.353413
B 2.539156 B 0.656117
C 1.259376x103 C 2.153684x10°3
D -2.176805%103 D -6.666220%102
5.3 D.C. Thermal Impedance Calculation
—t
p=n —
T
_ . _ P
r,= er l-e
p=1

Where p = 1to n, n is the number of terms in the series and:

t

i

Duration of heating pulse in seconds.
Thermal resistance at time t.

ro = Amplitude of pw term.
1p = Time Constant of ri term.
D.C. Double Side Cooled
Term 1 2 3
o 0.0182749 9.296355x103 3.455854x103
T 1.329675 0.1673791 0.01624038
D.C. Cathode Side Cooled
Term 1 2 3
o 0.05156989 0.01367175 3.534978x103
T 7.917069 0.2354849 0.01533852
D.C. Anode Side Cooled
Term 1 2 3 4
o 0.03960264 9.202624x103 6.960050% 103 2.221680%107
rp 6.148961 0.5707649 0.08964088 0.01108239
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Curves

Figure 1 - On-state characteristics of Limit device

Figure 2 - Transient Thermal Impedance
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Figure 3 - Gate Characteristics - Trigger Limits Figure 4 - Gate Characteristics - Power Curves

6 T 20 I
K0560QE600-650 K0560QE600-650
Issue P1 Issue P1
T=25°C / 18 TF25°C
5 - /
Max Vg dc 16 vl
/ 14 //
4
/ Max Vg dc /
s / s 12
>0 lat, Ver >‘9 /
3 3 /
g g 10
$ s /\
2 2
é 5 8 / N
, / \/ Pe Max 30W dc
i / \
4 \\
1 - -
(@] (@] (@] O
ol S =3 8= Min Vg dc /\ Min Vg dc
lep, Veo - ' ' 2
\ <PG(AV) 2W
|
0 o= T
0 0.2 0.4 0.6 0.8 1 0 2 4 6 8 10

Gate Current - I (A) Gate Current - I (A)

Data Sheet. Types KO560QE600 and KO560QE650 Issue P1. Page 5 of 10 May, 2016



(|

UK WESTCODE

Medium Voltage Thyristor Types KO560QE600 and KO560QE650

Figure 5 — Recovered Charge, Qr

Figure 6 — Recovered charge, Qra (50% chord)
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Figure 9 — On-state current vs. Power dissipation — Figure 10 — On-state current vs. Heatsink
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Figure 11 — On-state current vs. Power dissipation — Figure 12 — On-state current vs. Heatsink
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Figure 13 — On-state current vs. Power dissipation — Figure 14 — On-state current vs. Heatsink
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Figure 15 — On-state current vs. Power dissipation — Figure 16 — On-state current vs. Heatsink
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Figure 17 — Maximum surge and I’t Ratings
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Outline Drawing & Ordering Information
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ORDERING INFORMATION (Please quote 10 digit code as below)
K0560 QE * 0 0
Fixed Fixed Outline Code Voltage Code Fixed turn-off
Type Code 60 & 65 time code

Typical order code: KO560QE650 — 6500V Vorm, Vrrm, 1000V/ps dv/dt, 35mm clamp height capsule.

IXYS Semiconductor GmbH
Edisonstralte 15

D-68623 Lampertheim

Tel: +49 6206 503-0

Fax: +49 6206 503-627

E-mail: marcom@ixys.de

IXYS Corporation
1590 Buckeye Drive
Milpitas CA 95035 7418 USA

DOIXYS

UK WESTCODE

WwwWw.ixysuk.com

IXYS UK Westcode Ltd

Langley Park Way, Langley Park,
Chippenham, Wiltshire, SN15 1GE.
Tel: +44 (0)1249 444524

Fax: +44 (0)1249 659448

E-mail: sales@ixysuk.com

IXYS Long Beach
IXYS Long Beach, Inc
2500 Mira Mar Ave, Long Beach

Tel: +1 (408) 547 9000
Fax: +1 (408) 496 0670

E-mail: sales@ixys.net

WWwWw.ixys.net

CA 90815

Tel: +1 (562) 296 6584

Fax: +1 (562) 296 6585

E-mail: service@ixyslongbeach.com

notice.

subject to the conditions and limits contained in this report.

The information contained herein is confidential and is protected by Copyright. The information may not be used or disclosed
except with the written permission of and in the manner permitted by the proprietors IXYS UK Westcode Ltd.

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

Devices with a suffix code (2-letter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily

© IXYS UK Westcode Ltd.
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