WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

WESTCODE

LIXYS Company

Medium Voltage Thyri
Type KO885N#440 to KO

Development Part No.: Kx193NC4

Absolute Maximum Ratings

VOLTAGE RATINGS e | UNITS
VbrMm Repetitive peak off-state voltage, (note 1) 4400-5200 \Y,
Vbsm Non-repetitive peak off-state voltage, (note 1) 4400-5200 \%
VRRM Repetitive peak reverse voltage, (note 1) 4400-5200 \Y
VRsm Non-repetitive peak reverse voltage, (note 1) /(_77 /\ 4500-5300 \%
OTHER RATINGS e | uNITs
Iravym 885 A
Itravym 620 A
Iravym 387 A
IT(RMS) 1728 A
Itd.c) 1544 A
Irsm 10000 A
Irsmz 11000 A
’t 500x10° A%s
I’t 605x10° A%s
continuous, 50Hz 150
(di/dt)er |Critical rate of rise of on-state current (Note 6) repetitive, 50Hz, 60s 300 Alus
non-repetitive 600
VRraMm Peak rev eg%vekage\/ 5 \%
Paav) Mea power 2 W
Pam Peak forward r 30 w
Tiop Op atir}g\@@at re range -40 to +125 °C
Tsig—_| Sto%ag\e‘e@era/uweyr/ange -40 to +150 °C
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Characteristics

PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS /(<otf4‘)7 UNITS
N
V1M Maximum peak on-state voltage - - 2.20 [ltm=1000A, \/ U \Y
Vm Maximum peak on-state voltage - - 3.74 |[ltm=2660A \Y,
V1o Threshold voltage - - 1.27 \%
rr Slope resistance - - 0.93 mQ
(dv/dt)er [Critical rate of rise of off-state voltage 1000 - - Vb=V, lingar ramp, gate olc V/us
IprM Peak off-state current - - 50 |Rated Vpr mA
IRRM Peak reverse current - - 50 m mA
Ver Gate trigger voltage - - 0 \Y,
T=25°C Vp=10V, [+=3A
leT Gate trigger current - - 300 mA
Vep Gate non-trigger voltage - - 0.\25\ R}[‘ed\VDRM / / \Y,
I Holding current - - 1000 M’C mA
tga Gate-controlled turn-on delay time - 0.4 1.0 |vp=50% , lry=1000A, di/dt=10A/ps, ps
tgt Turn-on time - 12 _|—1.8 IFe=2A, t=0.5ps, T=25°C us
Qrr Recovered charge - 5300 ?)0 puC
Qra Recovered charge, 50% Chord - 23Q0 - >|TM 1000A, tp=1000}JS, di/dt=10A/pS, UC
Irm Reverse recovery current - 0 \-/ V590V A
tor Reverse recovery time, 50% Chord - / - us
\ 700 % ltm=1000A, t,=1000us, di/dt=10A/us,
t Turn-off time Vr=50V, Vdr=33°A)VDR|v|, dVdr/dt=20V/ps s
q 1000 Itm=1000A, t,=1000us, di/dt=10A/ps, H
/—\\ V=50V, V4=33%Vprwm, dVa/dt=200V/us
- 0.024 [Double side cooled K/W
Rk Thermal resistance, junction to heatsj
- - 0.048 ([Single side cooled KIW
F Mounting force 1 - 26 [(Note 2) kN
\ 500 Outline option NC
Wi Weight g
(7 N 500 - Outline option NG
V(U
Notes:-
1) Unless otherwise indic =12
2) For other mounting force ase consult factory.
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WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Notes on Ratings and Characteristics

1.0 Voltage Grade Table /\

Voltage Grade Vorw Vf\’/s"" Ve V@S"" N U é\\/f\ ‘?
44 4400 4500 L 2b80\/
48 4800 4900
50 5000 5100 ‘zzd\
52 5200 5300 2240/

2.0 Extension of Voltage Grades @
This report is applicable to other voltage grades when supply has been agreed by S /Production.

3.0 De-rating Factor

A blocking voltage de-rating factor of 0.13%/°C is applicable

4.0 Repetitive dv/dt

Standard dv/dt is 1000V/ps.

5.0 Frequency Ratings

device damage due to the large result
the factory for assistance.

7.0 Rate of rise of on-state current

8.0 Square wave frequen ratings

These rating iven fo ponent rate of rise of on-state current of 100A/us.

The 100% [dut is
included as para e fi

sented on the frequency ratings by a straight line. Other duties can be
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types KO885N#440 to KO885N#520

10.0 Gate Drive

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

lom
|
.

magnitude in the order of 1.5 times Igr.

11.0 Computer Modelling Parameters

11.1 Device Dissipation Calculations

tp1 —»\

]AV

VW A W,

2-4f -,

Where Vy=1.27V, r;=0.93mQ,
Rth = Supplementary thermal impedan
ﬁ = Form factor, see table below.

éu;zple}reqtary THermal
30| “60°

Impedance
Conduction Angle 90° 120° 180° 270° d.c.
Square wave Double Side Cobled} 0.0203 | 000285 | 0.0278 | 0.0271 | 0.0261 | 0.0249 | 0.024
Square wave Single Side Cogled /| 0.0534 /' 0.053 | 0.0524 | 0.0518 | 0.0509 | 0.0497 | 0.048
Sine wave Double SideCosled || 0:0286 | 0.0276 | 0.0269 | 0.0263 | 0.0248
Sine wave Single Side Cooled, 1| 00523 | 0.0517 | 0.0511 | 0.0497
< \N \ Form Factors
Conduction Angle_ | —40° 60° 90° 120° 180° | 270° d.c.
Squafe wave-_ 3464 | 2.449 2 1732 | 1414 | 1.149 1
siewave \ /] 398 [ 2778 | 222 | 1879 [ 157 |

~—"
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WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

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 V, and rg tangent used for rating purposes and
(ii) a set of constants A, B, C, D, forming the coefficients of the representative| equatjo

terms of I given below:

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

The constants, derived by curve fitting software, are given below for both hot
resulting values for V; agree with the true device characteristic over a current

that plotted.
25°C Coefficients 1 5°@%¢s\\

A 1.817265 A 0:1339075 ) |
B -0.137011 B 0991792/
C 4.436071¢™ C 8.79778¢"
D 0.0205661 D -5.972062¢”

11.3 D.C. Thermal Impedance Calculation

p=n

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

The coefficients for this devige a ho ables below:

AN

\" [ [ Db.¢/Double Side Cooled

Term 1 \g / 3 4 5
Ip 0.01249139 6316833x 10° 1.850855x10°° 1.922045x10° 6.135330x10™
% 4&%40@49\ .1>g51 95 0.03400152 6.742908x10" 1.326292x10°
/I~ D.C. Single Side Cooled

Term [ L2 3 4 5 6

o.ozg\r%32 /4.8/é3568><10'3 3.744798x10° | 6.818034x10° | 2.183558x10 | 1.848294x107

to_
< (7 “\6\.29&1% 3.286174 0.5359179 0.1186897 0.02404574 | 3.379476x10°

\%
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Curves

Figure 1 — On-state characteristics of Limit device
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WESTCODE An LiIXYS Company

Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Figure 4 — Total recovered charge, Q.
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Figure 5 — Recovered charge, Qra/(sf)%hgrd)
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Figure 6 — Peak reverse recovery current, l—

'guVZ? — Maximum recovery time, t,. (50% chord)
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WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Figure 8 — On-state current vs. Power dissipation — Figure 9 — On-state current vs. Heatsink temperature -
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Figure 10 — On-state current vs. Power dissipation —\Ij%uriﬂ — On-state current vs. Heatsink temperature
Double Side Cooled (Square wave) — Double Side Cooled (Square wave)

4500 M~ 150 —————
|- KO885N#440-520 K0885N#440-520
I ADlssue 17 AD lIssue 1
AR
4000
I
) / \/
/ / / 125
A1
3500
| JIVAY AN = I
ll [ II / g \
- | A A I A 7. 7 g \ \\
£ 3000 - /£ - 100 AN
< l, I II I‘% [ Vv Ea_ \ \ N\
2 | R N £ IARLARN
S | § VAR YAYA 270 2 W\
3 [ I 18027 £ AN
& 2500 T 17T CT] £ N\
= 120° — ] 7]
i AV RYayi o || ® \ \ \
2 | / 90 2 75 \_\ N
g J [ e © ITAALTAR R Y
8 2000 7777 —] % \ \ N\
: S g VNN
E =
HIL : VA AR
1500 g 50
= 1190 1, s \ \ O\
[ 117 // £ \
W7 /AN = \ \ N\ \ '\
\’// \ = \ \ \ \ \ \ \
1000 T 71, — T \ \
IIP% 25 \ \ \ A
0 — 30° —60° 90° 120° 180° 270° d.c.
% V-
0 ! 0
0 500 1000 1500 2000 0 500 1000 1500 2000
lean Forward Current (Amps) (Whole Cycle Averaged) Mean Forward Current (Amps) (Whole Cycle Averaged)

Provisional Rating Report. Types KO885N#440 to KO885N#520 Issue 1 Page 8 of 12 March, 2009



WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Figure 12 — On-state current vs. Power dissipation — Figure 13 — On-state current vs. Heatsink temperature
Single Side Cooled (Sine wave) — Single Side Cooled (Sine wave)
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Figure 14 — On-state current vs. Power diSSipatl(\ \Iiléuréﬁ — On-state current vs. Heatsink temperature
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Figure 16 — Square wave frequency ratings

Figure 17 — Sine wave frequency ratings

1.00E+05 ———— 1.00E+05 -
\ KO0885N#440-520 | A\ Kﬁgﬁ‘w"ﬁfo 1
N\ ] AN ssue 1
ADlssup 1\ ] I 31T IN
di/dt=100A/us | | | /| Tm=55°C |
2;)A \ T,=85°C | ’\ZOOA \\ i / i
| } | /TN / (
QOA \\ 100% Duty Cycle 5J~0 — 5\ ? 100% Duty\Syc\Ie
1.00E+04 1= 1.00E+04 - ——
[ A \\ } \\
N X | B :
\C n I 750A %
N S\ \ \ N
™ {
- 1000A N _ 1000A / /\‘\ ~
N N N /
< \‘\ \\ N = M Q N\
oy \ \\J Iy T | \
£ 1.00E+03 > X £ 1.00E+03 X N
g I 2000A N\ g N\
- | /V
w N N / N\
) A 2000A \ N\
~_ N\ ] N
N\ \ N N\
\ NN\
1.00E+02 1.00E+02
1.00E+01 : \00E+D1
1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-05 1.00E-04 1.00E-03 1.00E-02
Pulse Width (s) / 7 Pulse Width (s)
Figure 18 — Transient thermal impedance k >
1
KO0885N#440-520 7
AD lIssue 1 {
N N 7
Y ssc
0.1 0.048K/W
// N N vt
s \ /\ — DSC
2 o1 / i 0.024K/W
g = / ;
e
3 —
£ [~~——1 ’ﬂ
© T /
E 0.001 //
[
s |
‘g o< T e e e e A
.g > M /
= (A
0.0001 4=— —
T \ §
\ AW -
X ]
s
\\~.__.—
0.00001
=
0.0001 0.001 0.01 0.1 10 100
Time (s)
Provisional Rating Report. Types KO885N#440 to KO885N#520 Issue 1 Page 10 of 12 March, 2009




WESTCODE An LiIXYS Company Medium Voltage Thyristor Types KO885N#440 to KO885N#520

Figure 19 — Maximum surge and 1’t Ratings
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Outline Drawing & Ordering Information

$3.6/3.5 x 2.3 MIN.
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K0885 * 0
) Voltage code )
Fixed Vpri/100 FI)‘(ed turn-off
type code 44.52 time code

Westcode Semiconductors Ltd

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

Fax: +44 (0)1249 659448

E-mail: WSL.sales@westcode.com

IXYS Semiconductor GmbH
Edisonstralle 15

D-68623 Lampertheim

Tel: +49 6206 503-0

Fax: +49 6206 503-627

E-mail: marcom@ixys.de

IXYS Corpgorati IXYS Long Beach

1590 Bucke www.westcode.com 2500 Mira Mar Avenue
Milpitas CA 95 Long Beach CA 90815 USA
Tel: +1 (408) . Tel: +1 (562) 296-6584
Fax: +1 (408)496/067 WWW.IXYS.com Fax: +1 (562) 296-6585
E-mail: sales@ixys. E-mail: WSI.sales@westcode.com

information containeWential and is protected by Copyright. The information may not be used or disclosed © Westcode Semiconductors Ltd.
except wi ritten permissi d in the manner permitted by the proprietors Westcode Semiconductors Ltd.

nt, Westcode reserves the right to change specifications at any time without prior notice.

tter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily
ions and limits contained in this report.
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