Date:- 10 Nov, 2003

An O XY S Company

Provisional Data

Fast Recovery Diode
Type M2413V#200 to M24

Development Type No.: MX07

0

Absolute Maximum Ratings [\
MAXIMUM
VOLTAGE RATINGS \/ LIMITS UNITS
VRRM Repetitive peak reverse voltage, (note 1) \/ 2000-2500 \%
VrsMm Non-repetitive peak reverse voltage, (note 1) 2100-2600 \%
V MAXIMUM
OTHER RATINGS K /5 > LIMITS UNITS
Irav)m Maximum average forward current, Tsink=551 o}eﬂ_/ 2413 A
Irav)m Maximum average forward current. Tsink=200X ) 1100 A
IFav)M Maximum average forward. Tsink=100C, 613 A
IFRMS) Nominal RMS forward current, Tsink=25% 4866 A
lr@.c) D.C. forward current, Tsink=25C, yrﬁt_e\4~)\ 3978 A
IFsm Peak non-repetitive surge tp=10 rRrM, (NOte 5) 32.0 kA
lrsm2 Peak non-repetitive surge tp= ote 5) 35.2 kA
°t °t capacity for fusing t,=10ms, rRRM, (Note 5) 5.12x10° A’s
I’t I tcapamty for fusing t 10ms note 5) 6.20x10° A’s
Tiop Operating temperaturi} -40 to +125 T
Tstg Storage temperaty&e O -40 to +150 T
Notes:-
1) De-rating factor of Q. is applicable for T below 25<C.
2) Double side ;. 50Hz, 180°half-sinewave
3) Single side coe hase;/50Hz, 180°half-sinewave
4) Double sidge
5) Half-sinewaye; 125‘C i initial.
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Characteristics

Fast Recovery Diode Types M2413V#200-250

PARAMETER MIN. | TYP. | MAX. [TEST CONDITIONS (}6?4)7 \ UNITS
TAN
: - - 1.6  |lrm=4000A \)
Vem Maximum peak forward voltage \%
- - 17 |lrv=4830A M
V1o Threshold voltage - - 1.09 \%
rr Slope resistance - - 0.121 N mQ
) - - 25 |di/dt = 1000A/ s, Ti=2 \Y
Verv  [Maximum forward recovery voltage )
; ; 40 |di/dt = 1000A0p m v
- - 100 N
IrrRM Peak reverse current mA
- - 30 VrrM, =
Qr Recovered charge - 2500 uc
Qra Recovered charge, 50% Chord - 1275 uc
Irm Reverse recovery current - 510 - A
trr Reverse recovery time, 50% Chord - 5.0 - Vi
) ] ] ) - - 0.016 |Double side cooled
Ry | Thermal resistance, junction to heatsink ] ) K/w
- -/m Single side cooled
] AN
F Mounting force 27 @ kN
Wi Weight - 1. - kg
Notes:-

1) Unless otherwise indicated Tj=125<T.
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Notes on Ratings and Characteristics

1.0 Voltage Grade Table N
)

Voltage Grade VRrM Vrsm \Qﬁc / m
V) V) . [
20 2000 2100 ~/ 1250\ /
22 2200 2300 N, 4350 ~—
24 2400 2500 /14507
25 2500 2600 . 1500 /

2.0 De-rating Factor O

A blocking voltage de-rating factor of 0.13% per T is applicable ow 25T.
3.0 ABCD Constants
These constants (applicable only over current range of Vg characteri igufe 1) are the coefficients of

the expression for the forward characteristic given below:

V. = A+Bn(l,.) + +DOfI

where I = instantaneous forward current.

4.0 Reverse recovery ratings

(i) Qrais based on 50% Iy, chord as $

\/'FM

[
> t

2%
//// 50 % | oy,

ST

RM
(i) Qyr is ba s integration time.
150us

Q, = it
0

K Factor = t—l

|
(iii)
t,

Provisional Data Sheet. Types M2413V#200 to M2413V#250 AD Issue 2 Page 3 of 11 November, 2003



WESTOCDE AnLIIXY S Compan Fast Recovery Diode Types M2413V#200-250

5.0 Reverse Recovery Loss

voltage present during recovery, an instantaneous reverse recovery loss wavef
Let the area under this waveform be E joules per pulse. A new sink temperatur
from:

Tank = Tyuaxy —E [ﬁk"' f ERth(J—Hs)]

Where k = 0.2314 (T/W)/s

E = Area under reverse loss waveform per pulse in joulgs
f = Rated frequency in Hz at the original sink temperatur
Rina-ns) = d.c. thermal resistance (T/W)

The total dissipation is now given by:

W, = + E[f

(tot) — Y Y(original)

NOTE 1 - Reverse Recovery Loss by Measuremg

charge, care must be taken to ensure that:

(a) AC coupled devices such as current tra
amplitude forward current.

(b) A suitable, polarised, clipping ci
to avoid overloading the internal ampli
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Fast Recovery Diode Types M2413V#200-250

7.0 Computer Modelling Parameters

7.1 Device Dissipation Calculations

Vo + Vo + 40K 2 [, [W,,,
v = 2 [ff 2

Where V1o = 1.09V, rr = 0.121mQ

ff = form factor (normally unity for fast diode applications)

AT
WAV - =
Ry
AT =Tj(MAX) - T,

7.2 Calculation of Vg using ABCD Coefficients

0] the well established Vo and rr tangent used for i
(i) a set of constants A, B, C, and D forming the\coefficj
terms of I given below:

V. =A+B

The constants, derived by curve fitting
characteristics. The resulting values f
which is limited to that plotted.

in this report for both hot and cold
ith the true device characteristic over a current range,

25C.Coefficients 125T Coefficients
X | eg04755417 0.400934705
B ( / /0.04563241 0.07174748
¢ 87984x10° 6.38414x10°
o |\_5658864x10° 5.512205x10°

8.0 Frequengy. Ratihgs

The curves illustrate
shown on pageé

9.0 Square wave.ratin

parallel to the first.

figures 8 to 16 are for guidance only and are superseded by the maximum ratings
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Curves

Figure 1 — Forward characteristics of Limit device

Fast Recovery Diode Types M2413V#200-25

Figure 2 — Maximum forward recovery voltage
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Figure 3 - Recovered charge, Qx
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Figure 5 - Maximum reverse current, Iy

Figure 6 - Maximum recovery time, t, (50% chord)

Fast Recovery Diode Types M2413V#200-25
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Figure 9 - Sine wave frequency vs. pulse width Figure 10 - Sine wave frequency vs. pulse width

1.00E+05 T 1.00E+05 T
M2413V#200-250 413 200-2\50\

AD Issue 2
Tk = 55T
1KA
kA 100% Dug Cycle
| — 100% Duty Cycle
e
1.00E+04 F o Y 1.00E+04 — e
L—— 2kA
3KA
= 4kA I~ 3kA 7
< <
> >
2 1.00E+03 I 2 1.00E+ )
Q (7] /
S / \ ol \)&
(7] [
T 6kA i

/N

1.00E+02 \ 1.00E+02 I \/

6kA

1.00E+01 OE+ 1
1.00E-05 1.00E-04 1.00E-03 1.00E-02 1.00E-04 1.00E-03 1.00E-02

Pulse width (s) 7 Pulse width (s)

]

)

N

Fi rg 12 - Square wave frequency vs. pulse width

/\

Figure 11 - Square wave frequency vs. pulse WidG‘l
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Figure 13 - Square wave frequency vs. pulse width

Fast Recovery Diode Types M2413V#200-250

Figure 14 - Square wave frequency vs. pulse width
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éig)re 16 - Square wave energy per pulse
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Figure 17 — Maximum surge and I’t ratings
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Fast Recovery Diode Types M2413V#200-250

QOutline Drawing & Ordering Information
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ORDERING INFORMATION™._/

(Please quote 10 digit code as below)

M2413 v * 0
Fixed Iinew Voltage code
Type Code VC=33. height, Vorm/100 Fixed code
P F#26,5mmhejght 20-25

IXYS Semiconductor GmbH
Edisonstral3e 15

D-68623 Lampertheim
Tel: +49 6206 503-0

IXYS Company

Order code: M2413VC250 — ZSOdy y}mﬁ, #3.1a1n‘r4amp height capsule.
M —

CCDE

www.westcode.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

WWW.iXyS.com

Tel: +1 (562) 595 6971
Fax: +1 (562) 595 8182
E-mail: WSI.sales@westcode.com

itions and limits contained in this report.

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

© Westcode Semiconductors Ltd.
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