OIXYS

Dual Thyristor Module Types MCC500-##i01 and MCAS500-##i0l

DIIXYS

Provisional Data

Dual Thyristor Module

Date:- 16 Apr, 2003

Data Sheet Issue;- 2X

Types MCC500-12i01 to MCC500-18io0l
and MCA500-12i01 to MCA500-18i01

Absolute Maximum Ratings

VOLTAGE RATINGS M'LAI)Ii/llll\'/ll'LéM UNITS
VbrMm Repetitive peak off-state voltage, (note 1) 1200-1800 \%
Vbsm Non-repetitive peak off-state voltage, (note 1) 1200-1800 \%
VRRM Repetitive peak reverse voltage, (note 1) 1200-1800 \%
VRsm Non-repetitive peak reverse voltage, (note'1) 1300-1900 \%

OTHER RATINGS /’ B M'LAI)Ii/llll\'/ll'LéM UNITS
IT(av)m Maximum average on-state current, Tcase=89°C, (note 2) 500 A
ITavm Maximum average on-state cufrren‘f. Tcase=85°C,/(note 2) 545 A
Irav)m Maximum average on-state cyurrent‘.\TcasgleO°C, (note 2) 376 A
Irrvsv  |Nominal RMS on-state current, Tcase=55°C/ (note 2) 1294 A
Itd.c) D.C. on-state current, T’cas/e:55°Cx 1029 A
Itsm Peak non-repetitive s‘u:rge tp:lorﬁs, Vim=0.6VRrrwm, (note 3) 16.5 kA
Irsm2 Peak non-repetiti\'/ekk su}ge tp:iOrhs, V<10V, (note 3) 18.2 kA
°t ’t capacity for fusing tb;lOMs,’Vrﬁq:O.GVRRM, (note 3) 1.36x10° A’s
I’t I’t capacity for fusing tp=1‘0ms, Vim<10V, (note 3) 1.66x10° A%s
(difd)e Critical rate of rise-of on-state current (repetitive), (Note 4) 150 Alus

Critical rate of rise of on-state current (non-repetitive), (Note 4) 300 Alus
VreM Peak re’Vefse ‘gate voltage 5 \%
Paav) Meén forward gaté power 4 W
Paem Peak\forwarrcji gate power 30 w
Visol Isolation-Voltage, (note 5) 3500 \%
ﬁqp \ Operating temperature range -40 to +125 °C
Tslg:: Sto’rége temperature range -40 to +150 °C
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C

haracteristics (note 6)

PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS ‘(Noje 1) B UNITS
Vrm Maximum peak on-state voltage - - 15 |lw=1700A = o v
V1m Maximum peak on-state voltage - - 1.43 |(ltv=1500A k ) \%
V1o Threshold voltage - - 0.82 - \%
rr Slope resistance - - 0.27 mQ
(dv/dt)er |Critical rate of rise of off-state voltage 1000 - - V=80% Vory, Iinear\\r‘amp;r Gate o/c V/us
IDRM Peak off-state current - - 70 |Rated Voru | mA
IRRM Peak reverse current - - 70/ |Rated Verw mA
Ver Gate trigger voltage - - 3.0, N\ \%
. { ~|T=25°C, V=10V, IT=3A
leT Gate trigger current - - 300 . , mA
In Holding current - - 1000 [T=25°C/ mA
tga Gate controlled turn-on delay time - 0.6 15 |FG:éA “t,:6 5us, Vp=67%Vorwm, ltm=2000A
) 1 . Toogo ' ' HS
tgt Turn-on time - 1.2 | 25 |di/dt=10A/ps, T=25°C
Qrn Recovered Charge - 2200 | - uc
Qra Recovered Charge, 50% chord - 1600 | | 19007 | | . uc
V' /) |lrm=1000A, tp=1ms, di/dt=10A/us, V=50V
lrm Reverse recovery current - 120, = A
trr Reverse recovery time, 50% chord - 25 —~ us
N " 200 ) Itm=1000A, tp=1ms, di/dt=10A/us, V=50V,
¢ Turn-off time \ ‘ Var=80%Vprwm, dVa/dt=20V/us S
a i “ 300/ ) Itm=1000A, tp=1ms, di/dt=10A/us, V=50V, W
- Var=80%Vprwm, dVa/dt=200V/ys
) ) ) - - 0.062 ([Single Thyristor K/W
Rinhac Thermal resistance, junction to case
- > 0.031 |Whole Module K/wW
) SN - - 0.02 [Single Thyristor K/W
Rinck Thermal resistance, case to heatsink
o - - 0.01 |Whole Module K/W
Fi1 Mounting force (to heatsink) y ‘ 425 - 5.75 Nm
F2 Mounting force (to terminals) | -14.45 - 19.55 |Note 2 Nm
W Weight S L) 15 - kg
Notes:- O\
1) De-rating factor of 0.13% per °C is applicable for T; below 25°C.
2) Single phase; 50Hz, 180°half-sinewave.
3) Half-sinewave, 12‘5°~Ck T; initial.
4) Vp=67% Vprm, lec=2A, 1:<0.5Us, Tcase=125°C.
5) AC RMS voltage, 50Hz, 1min test
6) Unless otherwise indicated Ti=125°C.
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Notes on Ratings and Characteristics

1.0 Voltage Grade Table

VorMm Vbsm VRrwm VRsm /VD VR k}

Voltage Grade v Vv ‘ V' DCV _
12 1200 1300 J 820
14 1400 1500 930
16 1600 1700 ‘ 1040
18 1800 1900 ,~ 1150

2.0 Extension of Voltage Grades

"/

This report is applicable to other voltage grades when supply hasbeéh agreéd by Salés/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/us.

5.0 Snubber Components

When selecting snubber components, care must be taken not to use excessively large values of snubber
capacitor or excessively small values of snubber resistor. Such excessive component values may lead to
device damage due to the large resultant values of snubber dlscharge current. If required, please consult
the factory for assistance. ‘ ¢

6.0 Rate of rise of on-state current

The maximum un-primed rate of rise of on-state current must not exceed 300A/us at any time during turn-
on on a non-repetitive basis. For repetitive performance, the on-state rate of rise of current must not
exceed 150A/us at any time during’turn-on. Note that these values of rate of rise of current apply to the
total device current including that from any local snubber network.

%

7.0 Gate Drive

The nominal requirement for a typical gate drive is illustrated below. An open circuit voltage of at least 30V
is assumed. This gate drive must be applied when using the full di/dt capability of the device.

lom

NS

Dt N

/

ls

/The magnitude of Igy should be between five and ten times Igr, which is shown on page 2. Its duration
(tp1) should be 20ps or sufficient to allow the anode current to reach ten times I, whichever is greater.
Otherwise, an increase in pulse current could be needed to supply the necessary charge to trigger. The
‘back-porch’ current Ig should remain flowing for the same duration as the anode current and have a
magmtude in the order of 1.5 times IgT.

8.0 Computer Modelling Parameters
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8.1 Device Dissipation Calculations

Dual Thyristor Module Types MCC500-##i01 and MCAS500-##i0l

V, +V,” +4 0 O, W W, =20
IAV = - ; : = and: " Rth
2L I, COAT=T,, T,
jmax Hs |
Where V14=0.82V, rr=0.27mQ, ‘
Rth = Supplementary thermal impedance, see table below and
ff = Form factor, see table below.
Supplementary Thermal Impedance v L
Conduction Angle 30° 60° 90° | 120° | '180° | 270° d.c.
Square wave 0.07067 | 0.06791 | 0.06629 | 0.06525 0.06395 | 0.06277 | 0.062
Sine wave 0.06767 | 0.06506 | 0.06398 | 0.0633 | 0.0618 ﬁ
Form Factors ;
Conduction Angle 30° 60° 90° 120° ~ 180° 270° d.c.
Square wave 3.464 2.449 2 1.732 1.414 1.149 1
Sine wave 398 | 2778 | 222 | 1879 | 157 [N

8.2 Calculating V using ABCD Coefficients

The on-state characteristic |7 vs. Vr, on page 6is represented in two ways;

0] the well established V1o and rr tangent used forrating purposes and

(ii) a set of constants A, B, C, D, formmg the coefﬂments of the representative equation for Vr in
terms of I given below: ,

= A+BIn(1,)+C 0, +DGT,

The constants, derived by curve fitting software, are given below for both hot and cold characteristics. The

resulting values for V1 agree Wlth the true device characteristic over a current range, which is limited to
that plotted.

VT

' 25 C Coefﬁments 125°C Coefficients
A 0. 7860338 A -0.099137717
B ~ 9.929062x10° B 0.1987038
C 1.94704x10™ C 4.23812x10™
D 7.409213x107 D -0.01453705
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8.3 D.C. Thermal Impedance Calculation

p=n ;t H
T
_— —_ p
I rp e B
Pl [0 ]
Where p = 1 to n, nis the number of terms in the series and:
t = Duration of heating pulse in seconds.
r, = Thermal resistance at time t.
r, = Amplitude of py, term. )
T, = Time Constant of ry, term.
The coefficients for this device are shown in the tables below: "
D.C.
Term 1 2 3 4
o 0.05428 4.4894x10°° 2.3382x10° 0.8759x10°
T 2.69428 0.126017 0.013878 1.435x10°
9.0 Reverse recovery ratings
(i) Qrais based on 50% Iy, chord as shown in/Fig. 1
) il
_dig/dt
trr
t1 t2
t
G
// 50 % |y
/ §7
IRM
Fig. 1
(i) Qr is based on a 150y integration time i.e. 150 s

QI’I’ =

(iii)
K Factor = E
12

i, .dt
!)’l
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Curves
Figure 1 - On-state characteristics of Limit device Figure 2 - Transient thermal impedance
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Figure 5 - Total recovered charge, Q.

Figure 6 - Recovered charge, Q4 (50% chord)
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Figure 7 - Peak reverse recovery current, lym
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Figure 9 — On-state current vs. Power dissipation —

Figure 10 — On-state current vs. Heatsmk
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Dual Thyristor Module Types MCC500-##i01 and MCAS500-##i0l

Figure 13 - Maximum surge and I°t Ratings

=

Gate may temporarily lose control of conduction angle / . \
100000 T T T 1 7 100E+07 7
I°t: Vrpy <10V A ‘ )/ \
A 2t 60% Vo - /
//;’/ ' ’ RRM
R § /,/ .
g X | ,
= 7 .
o
5 /
© Q
o W <
5 ~ I o
%] N
2 10000 <= 1.00E+06 £
o S - 7
< T~ /[ [l =
< S AL
g Trsw: 60% Virm |
g ~ A N
S AELRRIL
) T, (initial) = 125°C
11
"| A MCC500-12i01-18i01
(| and MCA500-12i01-18i01
; / AD lIssue 2
1000 - "\ I | 1 1 1 | I | 100E+05
1 3 5 10 5, 10 50 100
Duration of surge (ms) Duration of su[gé‘-(cycles @ 50Hz)
( ;\ N )
\ )
Provisional Data Sheet. AD Issue 2 Page 9 of 10 April, 2003

Types MCC500-##iol and MCA500-##iol




o
n ] X YS Dual Thyristor Module Types MCC500-##i01 and MCAS500-##i0l

Outline Drawing & Ordering Information
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ORDERING INFORMATION. " (Please quote 10 digit code as below)
M * | /500 | 4e io 1
Fixed Configuration Average Current /| Voltage code i = Critical dv/dt 1000V/us Fixed version
Type Code code ‘ Rating Vorw/100 o0 = Typical turn-off time code
CCor CA 12-18

Order code: MCA500-14i01- MCA cdnﬂguratron 1400V NbrM, VRRM

IXYS Semiconductor GmbH IXYS Corporation
Edisonstral3e 15 ‘, 3540 Bassett Street
D-68623 Lampertheim o\ ( Santa Clara CA 95054 USA
Tel: +49 6206 503-0 /N Tel: +1 (408) 982 0700
Fax: +49 6206 503-627 Fax: +1 (408) 496 0670
E-mail: marcom@ixys.de WWW iX WWW.ixys.net net E-mail: sales@ixys.net
Westcode Semiconductors Ltd Westcode Semiconductors Inc

Langley Park Way; Langiey-Park, ) 3270 Cherry Avenue
Chippenham, Wiltshire; SN15 1GE. Long Beach CA 90807 USA
Tel: +44 (0)1249 444524 Tel: +1 (562) 595 6971

Fax: +44 (0)1249 659448 An DIXYS Carmpany Fax: +1 (562) 595 8182

E-mail: WSL.sales@westcode,com E-mail:
‘ " www.westcode.com WSI.sales@westcode.com
/The information contaihed herein is confidential and is protected by Copyright. The information may not be used or © IXYS Semiconductors GmbH.
disclosed except with the written permission of and in the manner permitted by the proprietors IXYS Semiconductors
GmbH.
k"ln the‘in}erest of product imprdvement, IXYS reserves the right to change specifications at any time without prior notice.
Provisional Data Sheet. AD Issue 2 Page 10 of 10 April, 2003

Types MCC500-##iol and MCA500-##iol



