An LDIXYS Company

Provisional Data

Absolute Maximum Ratings

Date:- 4 January, 2007

WES I c“nE DataSh

VOLTAGE RATINGS \ mﬂgm UNITS
VRRM Repetitive peak reverse voltage, (note 1) 5500 \%
VRrsm Non-repetitive peak reverse voltage, (note 1) 5600 \Y
VR@.c.) Maximum reverse d.c. voltage (note 1) 2800 \%

( (2 /N

OTHER RATINGS (note 6) /W\U / MA Y | uNITs
IFAav)M Mean forward current, Tsink=55°C, (note 2) 1346 A
IFav)m Mean forward current. Tsink=100°C, (note, 2) 767 A
IFAav)M Mean forward current. Tsink=100°C 435 A
IFRMS) Nominal RMS forward current, Tsink=25° 2615 A
IFd.c.) D.C. forward current, Tsink= 2130 A
IFsm Peak non-repetitive surge tp=1 20.8 kA
IFsmz Peak non-repetitive surge t,= 22.9 kA
’t ’t capacity for fusing/t,= = 2.16x10° A%
°t I’t capacity for fu?Qg 2.62x10° A%s
Tiop Operating temperatu rang\K/ -40 to +140 °C
Tstg Storage temf@rjba\ja\kme -40 to +140 °C

;singlephase; 50Hz, 180° half-sinewave.
Double side cooled.
Half-sinewave,\440°C T} injtial

ave been calculated using V1o and rr (see page 2)
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WESTCODE An GiIXYS Company Extra Fast Diode Type F1300NC55P

Characteristics
PARAMETER MIN. | TYP. | MAX. |TEST CONDITIONS (Note 1) UNITS
- - 1.75 |FM = 800A
VEm Maximum peak forward voltage \%
- - 1.95 (lrm= 1200A
Vo Threshold voltage - - 1.569 W \
Over current range 1346 >4038 e 2)
rr Slope resistance - - 0.318 mQ

Vror  |Threshold voltage . - | 1539 ~_/ v
Over current 1200 3600A
rrs Slope resistance - - 0.332 ( 3 mQ

] ] 120 = 10Mp @
Verm  |Maximum forward recovery voltage \%

- - 23 = 10

- - <Ai Rated VR
IRRM Peak reverse current mA
- - 0 [Rated Vrru, T=25°C
Qr Recovered charge - 2150 - uC
Qra Recovered charge, 50% Chord - 1010 1300 lrm=1000A, t,#1000us, di/dt=200A/ps, uC
I Reverse recovery current - 470 - Vi=100V,50% Chord (note 3) A
ter Reverse recovery time, 50% Chord - 4§/P\ us
Qr Recovered charge - 4680 \]— uC
Qra Recovered charge, 50% Chord - 32@& 4& I\;':" 11520%3/'6‘\,55’;112%%181 Sll:/dst;lfggg,/ps uC
Irm Reverse recovery current - / ;30 ~— lote 3) A
ter Reverse recovery time, 50% Chord - 5 /\— us
R Thermal resistance, junction to heatsink - \/ ;224 Double side cooled KIW
K (note 4) - - 048 |Anode side cooled
F Mounting force 19 - 26 |(Note 4) kN
Wi Weight }} - g

Notes:-
1) Unless otherwise indicatgd T,=140°C
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WESTCODE An GiIXYS Company Extra Fast Diode Type F1300NC55P

Notes on Ratings and Characteristics’

1.0 De-rating Factor

A blocking voltage de-rating factor of 0.13% per °C is applicable to this device for T; belo

2.0 ABCD Constants

These constants (applicable only over current range of Vi characteristic in Figure fficiehts of
the expression for the forward characteristic given below:

Ve=A+B-In(I,)+C-I,+D- a

where |r = instantaneous forward current.

3.0 Reverse recovery ratings

(i) Qais based on 50% I, chord as shown in Figure bete

e
_dig/dt

(iif)
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4.0 Reverse Recovery Loss

From waveforms of recovery current obtained from a high frequency shunt (see Note 1) and reverse
voltage present during recovery, an instantaneous reverse recovery loss waveform must b ng
Let the area under this waveform be E joules per pulse. A new sink temperatu - 3
from:

T :TJ(MAX) _E'[k‘l'f'RthJK]

Where k = 0.2314 (°C/W)/s

E = Area under reverse loss waveform per pulse in joules
f = Rated frequency in Hz at the original sink temperatu
Rinw-ns) = d.c. thermal resistance (°C/W)

The total dissipation is now given by:

Weiory = +E-f

tot) — "7 (original)

NOTE 1 - Reverse Recovery Loss by Measure

This device has a low reverse recovered charge and p
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 anected to the input of the measuring oscilloscope

atively high amplitude forward current signal.

(c) Measurement of reverse reco veform should be carried out with an appropriate critically
damped snubber, connected acros >

voltage
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5.0 Computer Modelling Parameters

5.1 Device Dissipation Calculations

7 :_VT0+\/VT02+4’ﬁ2'FT'WAV
AV 2](f2 .’/_T
Where V1o = 1.569V, rr = 0.318mQ @

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

AT
TR,
th

AT = Tj(MAX) — Ty

5.2 Calculation of Vg using ABCD Coefficients

The forward characteristic Iz Vs Vg, on page 6 is repres

(i) the well established V1o and rr tangent used for @ (rposes and
(ii) a set of constants A, B, C, and D forming the\coeffiCients'

terms of I given below:

which is limited to that plotted.

140°C Coefficients

A/ | 09457614 1.1329943

B ( / 00566287 -0.02170949
o] [ (1.66930x10* 7.78189x10°

D |\ 9.156351x10° 0.02495673
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Curves
Figure 1 — Forward characteristics of limit device Figure 2 — Maximum forward recovery-voltage
10000 T 1000

F1300NCS55P F1300NC55P

AD Issue 1 AD Issue 1 7
140
25°C 7 140°C . I

s
3
-E 9
M )
] S
£ o
3 S
T / g
§ 1000 g /oo
L 3
Q
s 8
c
s £
£ E
- E3

©

=

/\

v

100
1 1.5 2 25 3 3 7 100 1000 10000
Maximum instantaneous forward voltage - Vgy (V) /— Rate of rise of forward current - di/dt (A/ps)
Figure 3 - Recovered charge, Q, \ E;gurg 4 — Recovered charge, Q;; (50% chord)
100000 10000

F1300NC55P T F1300NC55P

AD lIssue 1 AD Issue 1

T;=140°C T, = 140°C

1200A

S

> i

/ 500A

>

A 800A
10000 7

Total recovered charge - Q,, (uC)
Recovered charge - Q,, (UC)

/
U4

~

2
~

1000
10 100 1000 10000 10 100 1000 10000
Commutation rate - di/dt (A/us) Commutation rate - di/dt (A/us)

Provisional Rating Report. Type F1300NC55P Issue 1 Page 6 January, 2007



WESTCODE An GiIXYS Company Extra Fast Diode Type F1300NC55P

Figure 5 - Maximum reverse current, |, Figure 6 — Maximum recovery time, t,. (50% chord)
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Figure 7 — Reverse recovery energy per pulse /J Fi,gﬁ\re 8 — Sine wave energy per pulse
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WESTCODE An GiIXYS Company

Extra Fast Diode Type F1300NC55P

Figure 9 - Sine wave frequency vs. pulse width

Figure 10 — Sine wave frequency vs. pulse width
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Figure 11 - Square wave energy per pulse //J

Fi,gﬁ\re 12 — Square wave energy per pulse
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Figure 13 - Square wave frequency vs pulse width Figure 14 — Square wave frequency vs pulse width
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Figure 15 - Square wave frequency vs pulse w@)‘fj Figlre 16 — Square wave frequency vs pulse width
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Figure 17 — Maximum surge and I°t ratings

100000 ‘00E+08

F1300NC55P
AD lIssue 1

].OOE+O7

/

10000

Maximum I’t (A%s)

\/

Total peak half sine surge current - lggy (A)

N/

1000

. ; o < 1.00E+06

Duration of surge (ms) Durationof surge (cycles m

~

Qa

Figure 18 — Transient thermal impedance ﬁ \\/

o N

|

F1300NC55P
AD lIssue 1 \I/
/——
/ SSC 0.048K/W
— < DSC 0.024K/W
E /
X 0.01 =
Q \7
o
c
©
°
]
o
g D /
£
5 0.001
£
= <§S
0.0001 S “>
0/001 0.01 0.1 1 10 100

o.o\obq\/b : :
/\ Time (S)
N

e

Provisional Rating Report. Type F1300NC55P Issue 1 Page 10 January, 2007



WESTCODE An GiIXYS Company Extra Fast Diode Type F1300NC55P

Outline Drawing & Ordering Information
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ORDERING |NFOﬁMIﬁBN\\ (Please quote 10 digit code as below)
“._NC

F1300 55 P
. . Fixed Voltage code
Fixed Fixe .
Type Code out cod VRRg.gOO Fixed code

Order code: F1300NC55P Vgrrw, é7.761m/élafng h(%h(\yapsule.

IXYS Semiconductor Gmbk
Edisonstralle 15,
D-68623 Lampertheim
Tel: +49 6206 503-0
Fax: +49 6206 _503-6
E-mail: ma'x /s-de

Westcode Semiconductors Ltd
PO Box 57, Chippenham,
Wiltshire, SN15 1JL.

Tel: +44 (0)1249 444524

Fax: +44 (0)1249 659448

E-mail: WSL.sales@westcode,com

IXYS Corporation
3540 Bassett S
Santa Clara,

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

www.westcode.com

WWW.iXys.com

© Westcode Semiconductors Ltd.
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