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Provisional Data

Medium Voltage Thyri
Types K2973FC600 to K29

Development Type No.: KX06

Absolute Maximum Ratings

VOLTAGE RATINGS ) /Mmﬂgm UNITS
VDRrRM Repetitive peak off-state voltage, (note 1) 6000-6500 \Y
Vbsm Non-repetitive peak off-state voltage, (note 1) 6000-6500 \%
VRRM Repetitive peak reverse voltage, (note 1) 6000-6500 \Y
VRsm Non-repetitive peak reverse voltage, (note 1) 6100-6600 \%
N/ ]
OTHER RATINGS e | uNITs
Itavym 2973 A
ITav)m 1831 A
Itavym 1080 A
ITRMS) 6096 A
Itd.c.) 5207 A
Itsm 354 kA
Irsm2 39.0 kA
’t 6.27x10° A%s
%t 7.61x10° A%
100
(di/dt)er 200 Alus
400
VRreM 5 Y
Pgav) 4 W
Pam Pe kf@h@@te power 60 w
Tiop Othum range -40 to +115 °C
T/stg\ Storage-temperature range -55 to +150 °C
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types K2973FC600 to K2973FC650

Characteristics

PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS (Kot@ UNITS
- i 2.2 [lw=3000A ()
V1m Maximum peak on-state voltage \%
- - 3.42 |Itm=8900A
Vio  |Threshold voltage - - | 1.581 W Vv
r Slope resistance - - 0.207 mQ
(dv/dt)er [Critical rate of rise of off-state voltage 1000 - - Vp=80% Vprv/ i ramp;-gate o/c V/us
IprRM Peak off-state current - - 200 |Rated Vpr Zb mA
IRRM Peak reverse current - - 200 m mA
Ver Gate trigger voltage - - 3. \Y,
T=25°C Vp=10V, I+=3A
leT Gate trigger current - - 00 mA
Veb Gate non-trigger voltage - - 0. %ﬁ‘e{VDR \Y,
IH Holding current - - 1000 |T=25°C mA
tga Gate-controlled turn-on delay time - 1.0 2.0 |Vp=67% Vorw, [7=3000A, di/dt=10A/ys, ps
tot Turn-on time - 25 |50 lF6=2A, t=0.5ps, Tj=25°C us
Qrr Recovered charge - 15000 puC
Qra Recovered charge, 50% Chord - 6200 j 0 )|I+4=4000A, t,=2000ys, di/dt=10A/us, uC
Irm Reverse recovery current - 250 - =100V A
. \/
ter Reverse recovery time - - us
i < 700 3 > _ |17m=4000A, t,=2000ps, di/dt=10A/ps,
¢ Turn-off time V=100V, Va&r=80%Vprm, dVar/dt=20V/us s
q ) 1350 ) Itm=4000A, t,=2000ps, di/dt=10A/ys, H
I~ V=100V, V4r=80%Vbrm, dVar/dt=200V/us
- - 0.0065 |Double side cooled K/W
Rihk Thermal resistance, junction to heatsink
- 0.0130 |Single side cooled KIW
F Mounting force - 99 kN
Wi Weight 2.8 - kg
Notes:- g O
1) Unless otherwise indicated[;=M5°C.
2) For other clamp forces, p & consult factopy.
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WESTCODE An LiIXYS Company Medium Voltage Thyristor Types K2973FC600 to K2973FC650

Notes on Ratings and Characteristics

1.0 Voltage Grade Table

Voltage Grade Voru VL\’/S'V' Vrrm VF\e/SM W[?é \(z) r/
60 6000 6100 | 3000
62 6200 6300 3100
64 6400 6500 3200
65 6500 6600 ~3250

2.0 Extension of Voltage Grades

This report is applicable to other 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 ibelow 25°C.

4.0 Repetitive dv/dt

Standard dv/dt is 1000V/ps.

5.0 Frequency Ratings

The curves illustrated in figures 17 & 18 are for guid
ratings shown on page 1. For operation above line

6.0 Snubber Components

When selecting snubber components, care mu not to use excessively large values of snubber
capacitor or excessively small values of s r. Such excessive component values may lead to
device damage due to the large resulta of snubber discharge current. If required, please consult
the factory for assistance.

7.0 Rate of rise of on-state current

on on a non-repetitive basig. repetitive, performance, the on-state rate of rise of current must not
exceed 200A/us at any tim dyri gﬁx- . Note that these values of rate of rise of current apply to the
total device current inclu g at/fr ny local snubber network.

8.0 Square wave frequen y ratings

re @mpment rate of rise of on-state current of 50A/us.
9.0 Duty cycleMi
The 100% is represented on the frequency ratings by a straight line. Other duties can be
included as para rst.

These ratin
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types K2973FC600 to K2973FC650

10.0 Gate Drive

The nominal requirement for a typical gate drive is illustrated below. An open circuit voltage
is assumed. This gate drive must be applied when using the full di/dt capability of the dey

|~

F—tm—»

east 30V

‘back-porch’ current Ig should remain flowing for the same du
magnitude in the order of 1.5 times Igr.

11.0 Computer Modelling Parameters

11.1 Device Dissipation Calculations

[ = _VT0+\/VT02+4'ﬁ2'FT'WAV
AV 2’ff2’7’T

Where V1,=1.581V, r1=0.207mL2,
Rth = Supplementary thermal impedan

ﬁ = Form factor, see table below.

élmple}regtary Thermal Impedance
30\’\ °

Conduction Angle 60° 90 120° 180° 270° d.c.
Square wave Double Side Cop/legzl/\ 0.00 0.00707 | 0.00698 | 0.00689 | 0.00673 | 0.00652 | 0.0065
Square wave Single Side Cogled /| /0.0137" | 0.01359 | 0.01349 | 0.0134 | 0.01323 | 0.01301 | 0.013
Sine wave Double Side Cooled | | 0:00709 | 0.00697 | 0.00687 | 0.00678 | 0.00654
Sine wave Single Side Cooled | 0.0136 | 0.01348 | 0.01337 | 0.01328 | 0.01303
Form Factors
Conduction Angle_ 30° 60° 90° 120° 180° | 270° d.c.
Squaré wave-_ 3464 | 2449 2 1732 | 1414 | 1.149 1
sinewave )/ | 398 [ 2778 | 222 | 1879 | 157 |
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types K2973FC600 to K2973FC650

11.2 Calculating V1 using ABCD Coefficients

The on-state characteristic |+ vs. V1, on page 6 is represented in two ways;

(i) the well established V1, and rr tangent used for rating purposes and

(i) a set of constants A, B, C, D, forming the coefficients of the representative [equyatio r V£ in
terms of I given below:

V,=A+B-In(l,)+C -1, +D-I,

that plotted.

25°C Coefficients 11//0@\
A 1.971868 A 13971725/ |
B 0.112357 B 0:1428132
C 1.711148x10™ C 3.507789x10°*
D -0.01676962 D -0.0254312
11.3 D.C. Thermal Impedance Calculation O
p=n -
T

Duration of heating pulse in
Thermal resistance at time
Amplitude of py, term.
Time Constant of ry, term.

The coefficients for this devicf?e;sﬁonigthe tables below:

"/ [ D.C. Double Side Cooled

Term 1 2 3 4
Iy 3.424745x10°\ 1.745273x10° 8.532017x10™ 3.457329x10™
7 /1125391 0.1878348 0.02788979 8.430889x10°
D.C. Single Side Cooled
Term [ 1 2 3 4
rp 8:375269x107 2.518437x10° 1.193758x10° 7.45432x10*
S 8.920845 0.4711304 0.08221244 0.01221961
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Curves
Figure 1 - On-state characteristics of Limit device Figure 2 - Transient thermal impem
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Figure 5 - Total recovered charge, Q. Figure 6 - Recovered charge, Qs (50% cherd)
100000 i~ 100000 -,
| K2973FC600-650 [T %2973£E600-650 )
I AD Issue 2 \ AD (ssue a
| [N RN A
T=115°C ' \ 7=115/C ]
4000A 1]
// 3000A 1] N -
/// 2000A ]
7 T
//// _ 1000A L— »
/| V
/ 4/ (] /// )
5 Vo ] ’
y y /% ¢ aoona | ||
<] s 'E [ NG ) 00A
. p 7% s LA oonn
o 77 S A / ||
s 7% 2 L /A
S 10000 P [ / o e . 1000A _ | |
T ; /
s s
3 L
8 s S
= 4 A ¢7V
5 g Z 7
F 8 2%
&
1000 7 \/m{
1 10 100 1000 1 10 100 1000
di/dt (Alps) ( {\ dildt (Alps)

N/ )g/
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Medium Voltage Thyristor Types K2973FC600 to K2973FC650

Figure 9 — On-state current vs. Power dissipation —
Double Side Cooled (Sine wave)

Figure 10 — On-state current vs. m
temperature - Double Side Cooled (Sine wave)

16000 T———————1—
| K2973FC600-650
I AD Issue 2
14000 189"
~120°
90°
3;)"’*’60 Tyl /
/ / [/
12000 I I / / /
/
g [N R S VYA AR
5 10000 7L 7L /
= I 71/
3 | /
? Il 1/ /
5 / /
B 8000 /
5 [ /
g | AV AV
2 / /
E / /' ,/ // /
% 6000 —F
s / /'
11/
4/
4000 7777
/
Viw.V//
,l/// /4
2000 Vi
» \
0 [ ]

0 1000 2000 3000 4000
Mean forward current (A) (Whole cycle averaged)

125 /\ 7N T T
K2873FC60D-6!
AD(ssug¢ 2 | |
N

\
~
100 N

o

E \

g \ N )
g 75 e . A\ ‘>‘\
= I NX
\
2

_—

-
L~

e

Maximum permissabl

\
25 \ o o o \e

0 1000 2000 3000 4000
Mean forward current (A) (Whole cycle averaged)

Figure 11 — On-state current vs. Power dissipation—
Double Side Cooled (Square wave) /lp\

Figure 12 — On-state current vs. Heatsink
temperature — Double Side Cooled (Square wave)
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Figure 13 — On-state current vs. Power dissipation — Figure 14 — On-state current vs. Heatsi
Single Side Cooled (Sine wave) temperature — Single Side Cooled'(Sine wave)
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Figure 17 — Square Wave Frequency Ratings Figure 18 — Sine Wave Frequency Ratings
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Outline Drawing & Ordering Information
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(Please quote 10 digit code as below)

K2973 * 0
Fixed Fixe Voltage code Fixed turn-off
Vprw/100 .
Type Code /tﬁn\e co 60-65 time code

Order code: K2973FC640 — §4®V\</DR M 3ﬁmm clamp height capsule.

IXYS Semiconductor GmbH
Edisonstralle 15

D-68623 Lampe i

Tel: +49 62

036 An LIXYS Company

www.westcode.com

WWW.iXys.com

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

Fax: +44 (0)1249 659448

E-mail: WSL.sales@westcode.com

Westcode Semiconductors Inc
3270 Cherry Avenue

Long Beach CA 90807 USA

Tel: +1 (562) 595 6971

Fax: +1 (562) 595 8182

E-mail: WSI.sales@westcode.com

subject to the\copditions and limits contained in this report.

© Westcode Semiconductors Ltd.
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