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Types K1351V#600 to K136
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Absolute Maximum Ratings

VOLTAGE RATINGS K\ ) )Mmﬂgm UNITS
VbRrM Repetitive peak off-state voltage, (note 1) \\/// 6000-6500 \%
Vbsm Non-repetitive peak off-state voltage, (note 1) 6000-6500 \Y,
VRRM Repetitive peak reverse voltage, (note 1) 6000-6500 \%
VRsMm Non-repetitive peak reverse voltage, (note 1) m A 6100-6600 \Y

OTHER RATINGS Mm:\.’:.gM UNITS
Iravm Maximum average on-state current, Tsin 1351 A
ITravym Maximum average on-state current. Tsin 859 A
Iravm Maximum average on-state current 526 A
IT(RMS) Nominal RMS on-state current, 2728 A
Itd.c.) D.C. on-state current, Tsink=2 2419 A
Itsm Peak non-repetitive surge tp= =60%\7RRM, (note 5) 14.3 kA
Itsm2 15.8 kA
%t 1.02x10° A%
’t 1.25%10° A%s

. ~ continuous, 50Hz 75
(di/dt)er | Critical rate of rise\Qf oN-state current (Note 6) repetitive, 50Hz, 60s 150 Alus
non-repetitive 300

VReMm 5 \Y
Paav) 3 w
Pon frwardyg 40 w
Tjop Op ratWr ture range -40 to +115 °C
Tatg Stow range -40 to +150 °C
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WESTCODE An LIXYS Company

Medium Voltage Thyristor Type K1351V#600-650

Characteristics

PN
PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS (((ot@ /\¥ UNITS
V1m Maximum peak on-state voltage - - 3.20 |ltm=3000A \/ U \%
Vim Maximum peak on-state voltage - - 3.85 |ltm=4050A \Y,
V1o Threshold voltage - - 1.41 \%
r Slope resistance - - 0.60 mQ
(dv/dt)er [Critical rate of rise of off-state voltage 1000 - - Vp=80% Vpr ate o/c Vius
IprRMm Peak off-state current - - 100 (Rated Vpr 6 mA
IRRM Peak reverse current - - 100 / ated mA
Vir On-state recovery voltage - 10 -/ =3x T, tp 10ms, Tcase=25°C \Y
Vet Gate trigger voltage - - .0 \%
<25°C Vp=10V, IT=3A
leT Gate trigger current - - 30 mA
Veb Gate non-trigger voltage - - 0.25 d VDRM \%
In Holding current - - 1000 |[T=25° C mA
tga Gate-controlled turn-on delay time 0.8 Vb=67% Vprm, Ir=2000A, di/dt=10A/us, ps
tot Turn-on time - 2.{/‘75 /){G=2A, t=0.5us, T=25°C Hs
Qrr Recovered charge - 72%\\/ / uC
Qra Recovered charge, 50% Chord - 0 4 M=2000A, t,=2000us, di/dt=10A/ps, ue
Irm Reverse recovery current - 0 - V=100V A
trr Reverse recovery time, 50% Chord - 45 </\ - us
. \ \800/ / _ |ltn=2000A, t,=2000ps, di/dt=10A/s,
e N V=100V, Var=80%Vorm, dVar/dt=20V/us
o Turn-off time /’ ~ 7000 ~ [w=2000A, t,=2000s, di/dt=10A/s, HS
~_ I\ V=100V, Var=80%Vorm, dVar/dt=200V/us
-/ | 0.013 [Double side cooled KIW
Rihsk Thermal resistance, junction to heatsigk
- 0.026 |[Single side cooled K/W
F Mounting force \2(] - 34  |(Note 2) kN
1000 - Outline option VC
Wt Weight g
A - 800 - Outline option VF
Notes:- \'/
1) Unless otherwise ingi NC.
2) For other e cdpsult factory
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WESTCODE An LIXYS Company Medium Voltage Thyristor Type K1351V#600-650

Notes on Ratings and Characteristics

1.0 Voltage Grade Table

/AN
Voltage Grade Voru V'i/S'V' Vrru VF\Q/SM S /\\)E?é@ )‘/

60 6000 6100 ~/ 30 /
62 6200 6300 N\ 310
64 6400 6500 NN\ 3200
65 6500 6600 \3280

2.0 Extension of Voltage Grades

been agreed by Sales/Production.

This report is applicable to other voltage grades when supply ha

3.0 De-rating Factor

A blocking voltage de-rating factor of 0.13%/°C is applicable ipelow 25°C.

4.0 Repetitive dv/dt

Standard dv/dt is 1000V/ps.

5.0 Gate Drive

The nominal requirement for a typical gate drive is illu tra;e ow/ An open circuit voltage of at least 30V
is assumed. This gate drive must be applied whe inskthe full gifdt capability of the device.

'
\/ I
j

iye and ten times lgt, which is shown on page 2. Its duration
he anode current to reach ten times I, whichever is greater.

gd rate of rise of on-state current must not exceed 300A/us at any time during turn-
epetitive basis. For repetitive performance, the on-state rate of rise of current must not
ny time during turn-on. Note that these values of rate of rise of current apply to the
including that from any local snubber network.
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WESTCODE An LIXYS Company Medium Voltage Thyristor Type K1351V#600-650

9.0 Computer Modelling Parameters

9.1 Device Dissipation Calculations

2 ) W —£

7 __VT0+\/VT0 +4- 0w, e
av-— 2’ff2'7" and: th
r AT:J—}maX

Where V1p=1.41V, rr=0.6mQ,

Rth = Supplementary thermal impedance, see table below and

ﬁ = Form factor, see table below. O

P
Supplementary Thermal Im}zéd/arrce\ \ ~—
Conduction Angle 30° 60° 90° /| 1200\] \180° | 270° | de

Square wave Double Side Cooled | 0.0167 | 0.0160 | 08452 '\Q.0145 /| $.0141 | 0.0134 | 0.0130

Square wave Single Side Cooled | 0.0296 | 0.0290 | 0.0282N 0.02%6 }/0.0271 | 0.0264 | 0.0260

Sine wave Double Side Cooled 0.0161 | 0.0153 | 0.0147 W 0.0130
Sine wave Single Side Cooled 0.0291 | 0.0283 | 0.0278 | 0.0273 | 0.0260

/>
Form ac@ //\
0

Conduction Angle 30° 60° /120" 180° 270° d.c.
Square wave 3.464 /1732 1.414 1.149 1
Sine wave 3.98 1.879 1.57
9.2 D.C. Thermal Impedance Calculation
Where p = 1to n, nis the number o
t =
o=
rp =
Tp =
The coefficients for
N\
{_\_ ——  D.C.Double Side Cooled
Term > 1 2 3
r,{ \g.e@osx 10° 3.460127x10° 1.478746x10°
r,,\ 9).3818344 0.1099644 5.286858x10
N> > D.C. Single Side Cooled
\}érrp/\/ 1 2 3 4
@/ 0.01382285 4.920898x10° 5.321873x107 1.746422x10
rﬁ> 2.409342 1.211641 0.1443263 6.258445x10
\Y4
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WESTCODE An LIXYS Company Medium Voltage Thyristor Type K1351V#600-650

9.3 Calculating V1 using ABCD Coefficients

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

(i) the well established V1o and rr tangent used for rating purposes and

(ii) a set of constants A, B, C, D, forming the coefficients of the representative leqyafio r VA in
terms of I given below:

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

that plotted.
25°C Coefficients 1%@

A 2974069977 A |\ 049843728 |

B -0.3289658 B 03620084 /

C 2.412020x10° C 8.160780x 14"

D 0.03081106 D -0.03645489
10.0 Snubber Components O
When selecting snubber components, care must be taken 0 Mse excessively large values of snubber
capacitor or excessively small values of snubbg stons xcessive component values may lead to

d¢r discharge current. If required, please consult
the factory for assistance.

11.0 Reverse recovery ratings

(i) Q. is based on 50% I, chord

(ii) Qr is based on a 150us intey
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WESTCODE An LIXYS Company Medium Voltage Thyristor Type K1351V#600-650

Curves

Figure 1 - On-state characteristics of Limit device Figure 2 - Transient thermal impeda«(cé\
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WESTCODE An LIXYS Company

Medium Voltage Thyristor Type K1351V#600-650

Figure 5 - Total recovered charge, Q.
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WESTCODE An LIXYS Company

Medium Voltage Thyristor Type K1351V#600-650

Figure 9 — On-state current vs. Power dissipation —

Figure 10 — On-state current vs. Im
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WESTCODE An LIXYS Company Medium Voltage Thyristor Type K1351V#600-650

Figure 13 — On-state current vs. Power dissipation Figure 14 — On-state current vs. m
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WESTCODE An LIXYS Company

Figure 17 — Square Wave Frequency Ratings

Medium Voltage Thyristor Type K1351V#600-650

Figure 18 — Sine Wave Frequency Ratings
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WESTCODE An LIXYS Company

Medium Voltage Thyristor Type K1351V#600-650
Outline Drawing & Ordering Information
$56/3.5 X\R7/2.3
EPAH OLESSONE
$3.6,/3.5x3 DEEP N §A ’% E
HOLE IN CATHODE IN/ANOD{
AND IN ANODE.
<
= Rk 20°+5"
@ B
5 N\ _ _
= 475 TAB
@ 1 AX
0.8
MIN 62.85 GATE TERMINAL
#65 GATE PIN USE A USE AMP
r 101 | Np conga ] CATHODE RECEPTACLE
— ; - ‘J 60598-1
! | : L.
A S 3 SE ¥ = f
e I . —
b i T— 1
L 963 46 MIN. \\ cReDh
T0.1 CREEP PATH
ANCDE PATH OVER
CONVOLUTIONS
= 75.4 MIN
101A232 2 62.85 -
Outline option VC Outline option VF
A [\
ORDERING |NFC@I|A\NQN N (Please quote 10 digit code as below)
K1351 NG OPME X 0
Fixed OUtAI‘rmm ode\/ V?}Li%?1%o()de Fixed turn-off
Type Code F Zﬁ hei 60-65 time code

Typical order code: K1351VC640 — %OMDA F,mm clamp height capsule.

IXYS Semiconductor GmbH
Edisonstralle 15

D-68623 Lampertheim
Tel: +49 6206 503-Q
Fax: +49 6206 503627

ESTCODE

LIXYS Company

www.westcode.com

www.ixys.net

E-mAil: sa .net

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

In the interesNf produgt improvement, Westcode reserves the right to change specifications at any time without prior notice.

Devices with a sufix co

the conditions and Nnits cgntained in this report.

© Westcode Semiconductors Ltd.

(2-letter, 3-letter or letter/digit/letter combination) added to their generic code are not necessarily subject to
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