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regeneratjve, interdigitated gate. They also exhibit low switching losses. They are therefore suitable for
medium current, medium frequency applications.
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Date:- 30 Aug, 2000
Data Sheet ¢ 1
Provisional Data

Distributed Gate Thyrist
Types R295CH36 to R29

Absolute Maximum Ratings

MAXIMUM

VOLTAGE RATINGS \ LIMITS UNITS
VDRM Repetitive peak off-state voltage, (note 1) 3600-4000 \Y
Vbsm Non-repetitive peak off-state voltage, (note 1) 3600-4000 \Y
VRRM Repetitive peak reverse voltage, (note 1) 3600-4000 \Y
VRsMm Non-repetitive peak reverse voltage, (note 1) 3700-4100 \Y

OTHER RATINGS / (7 2 Mfﬂﬁg'\” UNITS
Irav) Mean on-state current, Tsink=55°C, (note 2) U 890 A
Irav) Mean on-state current. Tsink=85°C, (note 2) 610 A
Irav) Mean on-state current. Tsix=85°C, (note 3 365 A
IT(rRMS) Nominal RMS on-state current, Tsink=25° 1755 A
IT@.c) D.C. on-state current, Tsink=25°C, (note 4 1525 A
Irsm Peak non-repetitive surge tp=10m ote 5) 10.9 kA
Irsm2 Peak non-repetitive surge tp=10 12 kA
I°t °t capacity for fusing t,=10ms,\ . 5.94x10° A’s
I’t I°t capacity for fusing ty=10m$, Vrms10V, (N 7.20x10° A%s
div/dt Maximum rate of rise of on-state current (repetitive), (Note 6) 1000 Alus

Maximum rate of rise of on-sta iti 1500 Alus
VRoM Peak reverse gate voltage 5 \%
Paav) Mean forward gate pawey 2 W
Pam Peak forward gat 30 W
Veb Non-trigger gate Yvoltage, 0.25 \%
Ths Operating temperature\range -40 to +125 °C
Tsig Storage temperatu -40 to +150 °C

Notes:- \2
1) De-rating factor of 0:13% per °C is applicable for T below 25°C.
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WESTCODE Positive development in power electronics

R295CH36 to R295CH40

Characteristics

PARAMETER MIN. | TYP. | MAX. [TEST CONDITIONS (Note 1/ O UNITS
Vv |Maximum peak on-state voltage - - 2.98 |[Itm=1830A \/ O \%
Vo Threshold voltage - - 1.516 \%
rs Slope resistance - - 0.8 mQ

Critical rate of rise of off-state —ano
dv/dt voltage - - 200 [Vp=80% Vprm V/us
Ibrv | Peak off-state current - - 100 |Rated Vprm mA
Irrv  [Peak reverse current - - 100 |Rated Vrrm A mA
Vet |Gate trigger voltage - - 3.0 \%
leT Gate trigger current - - 300 =10V, I=3A mA
In Holding current - - 1000 [J=2 mA
Qra Recovered charge, 50% Chord - 1750 - I\}h%(ii)Nzl/dOO/As, difdt=60A/ps, uC

=
i i 350 |TM=1ooNp=950ps, di/dt=60A/ps,
¢ Turn-off time V=50V, Var=33%VbruM, dVar/dt=20V/us S
9 ] ] 550 |Im=1000A, t,=1000ps, di/dt=60A/LS, W
/Q“ V=50V, Var=33%Vprm, dVar/dt=200V/us

Rg Thermal resistance, junction to - - 0 Double side cooled KIw

heatsink - - 0. inglelside cooled KIW
F Mounting force 19 - \26\ kN
Wi Weight - % 7 - g

Notes:- \j

1) Unless otherwise indicated Tj=125°C.

T
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WESTCODE peosiive development in power electronics R295CH36 to R295CH40

Notes on Ratings and Characteristics

1.0 Voltage Grade Table

o Vorm Vosu Vrru Visu VV
Voltage Grade 'H v v [\ rX/X/\ ‘j

36 3600 3700 190\3/
38 3800 3900
20 4000 4100 \2000

2.0 Extension of Voltage Grades

This report is applicable to other and higher voltage grades when sup Iy@a een agreed by
Sales/Production.

3.0 Extension of Turn-off Time

This Report is applicable to other t,/re-applied dv/dt combinations
Sales/Production.

supply has been agreed by

4.0 Repetitive dv/dt

6.0 Rate of rise of on-state current

The maximum un-primed rate of rise of on-
turn-on on a non- repetltlve basis. For repeti
at'these values of rate of rise of current apply to the
ubber network.

7.0 Square wave ratings

These ratings are given for load component ra

teQ

9.0 Mammurv(bpe atmq uency

of rise of forward current of 100 and 500 A/us.

8.0 Duty cycle lines

The 100% duty cycle is {epkese
parallel to the first.

all the ratings by a straight line. Other duties can be included as

The maximum operating fre cy is set by the on-state duty, the time required for the thyristor to turn off
(ty) and for the off-state\voltage to reach full value (t), i.e.

f max =

tpulse +tq +tv
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WESTCODE peosiive development in power electronics R295CH36 to R295CH40

10.0 On-State Energy per Pulse Characteristics

These curves enable rapid estimation of device dissipation to be obtained for condition avered by
the frequency ratings.

Let E, be the Energy per pulse for a given current and pulse width, in jo
Let Ring-ns) be the steady-state d.c. thermal resistance (junction to sink)
and Tgnk be the heat sink temperature.

Then the average dissipation will be:
WAV = EP [f and TSINK(max.) =125 - (\NAV DRth(J—

11.0 Reverse recovery ratings

(i) Qrais based on 50% Iy, chord as shown in Fig. 1 elo

JFm
/diRIdt

0,
ARM

rrent obtained from a high frequency shunt (see Note 1, Page 5) and
during recovery, an instantaneous reverse recovery loss waveform must be

STNK (original) E [qk +f |:IRth(J—Hs))

0.227 (°CIW)/s

= Area under reverse loss waveform per pulse in joules (W.s.)
ated frequency Hz at the original heat sink temperature.
Rin(o-ns) = d.c. thermal resistance (°C/W).
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WESTCODE peosiive development in power electronics R295CH36 to R295CH40

The total dissipation is now given by:
Wion =W + E Of

12.2 Determination without Measurement

(original)

In circumstances where it is not possible to measure voltage and current cond or for design
purposes, the additional losses E in joules may be estimated as follows.

Let E be the value of energy per reverse cycle in joules (curves in Figure 9),
Let f be the operating frequency in Hz

TSINK(neW) :TSINK(originaI) N (E |:Rth Df)

A suitable R-C snubber network is connected across the thyristor to restrict the transient reverse voltage
to a peak value (Vi) of 67% of the maximum grade. If a different grade‘is’being used or V, is other than
67% of Grade, the reverse loss may be approximated bya-pro rata adjustment of the maximum value
obtained from the curves.

NOTE 1- Reverse Recovery | oss by Measurement

This thyristor has a low reverse recovered cha
the charge care must be taken to ensure that:

(@) a.c. coupled devices such as curre
amplitude forward current.
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WESTCODE Positive development in power electronics

R295CH36 to R295CH40

14.0 Computer Modelling Parameters

The on-state characteristic I+ vs Vr, on page 8 is represented in two ways;

the well established V, and rs tangent used for rating purposes and

a set of constants A, B, C, D, forming the coefficients of the represe
terms of I given below:

(i
(ii)

where possible. The resulting values for V1 agree with the true
which is limited to that plotted.

14.1 Calculating V1 using ABCD Coefficients

V. =A+B0n(l,)+CO, +DQ

sold characteristics
er a current range,

)

cteris

25°C Coefficients 12Wcien§> )
A 0.78163983 A 0.66032723
B 0.4140327 B 0.169496”
C 1.11101x10° C 8.46556x10™
D -0.0744794 D -0.01175336

14.2 D.C. Thermal Impedance Calculation

t
It
Mo
TD

Amplitude of py, ter
Time Constant

v

\ /D.C. Double Side Cooled

Term 1 2 3 4 5
o 001249439  1-.6.316833x10° | 1.850855x10° | 1.922045x10° | 6.135330x10"
5 0.8840810 |~ 01215195 0.03400152 6.742908x10° | 1.326292x10°
( < D.C. Single Side Cooled
Term 1 \j )v 2 3 4 5 6
fo  [0.02019832 | 4.863568x10° | 3.744798x10° | 6.818034x10° | 2.183558x10° | 1.848294x10°
', \[-6.298105 3286174 | 05350179 | 0.1186897 | 0.02404574 | 3.379476x10°
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WESTCODE Positive development in power electronics

R295CH36 to R295CH40

14.3 Recovery parameter estimation

Maximum recovery parameters may be calculated, using the polynomial expression:

p=n-1

y=> k,
p=0

Braf

&

Where: y = recovery parameter (Qy, Qra, Irm OF ty)

k, = coefficient found in the relevant table below,

n = number of terms in the series,

p = term number O

Total Recovered Charge Q, (Valid di/dt ﬁng@?mq@q&ps)/
Values of k;, for d,, \
p 500A 1000A 1500A | | 2000A
4 -2.0622543x10° -2.2056631x10° -2.5054023x10° -2.7222087x10°
3 1.4286832x10° 1.5443881x10° 1.7568941x10° 1.9106921x10°
2 -0.352415992 -0.390738814 -0.4461280385 -0.486278552
1 41.76920981 50.80017722 | ——58.83394938 64.70561695
0 3767.685746 4241.086994 4225.007007 4267.417972
L\ /¢
Recovered Charge Q,, 50% chord\VaIié(\djlét /ange 20 to 300A/us)
Val/aés oj/ Ko for Q"

p 500A 10004 [ 1500A 2000A
4 -2.8548228x10" -5.4336440x10. | -6.5759392x10” -7.3964074x10”
3 1.9844700x10™ 3.7871571x10™ 4.5884236x10" 5.1648591x10™
2 -0.0493 £0.0948. -0.115 -0.130
1 6.013771819 1481697719 14.49737795 16.46104931
0 1720.160363 (1835.:232094, 1876.536965 1907.690427

Peak revg@ r@oxe%u&ent I.m (Valid di/dt range 20 to 300A/us)

Values of kj, for I

p 500A /) 1000A 1500A 2000A

4 -1.7436083x107 | -1.8578581x10” -1.9181885x10” -2.0016520x10”
3 1.2531187x10" 1.3362400x10™ 1.3810326x10" 1.4418151x10"
2 ,0,0339 -0.0362 -0.0375 -0.0392

1 6.002345656 6.487724072 6.83017228 7.19419231
0 98.05266242 102.396008 102.971631 106.1485226

( ( \ Réa/erse recovery time t, (Valid di/dt range 20 to 300A/us)
\\j )V Values of k, for t,

0 500A 1000A 1500A 2000A

1 5.0893276x10° 5.0175080x10° 5.8624593x10° 6.0553218x10°
3 -3.4239776%10° -3.3792700x10” -3.9360860%x10™ -4.0785063x10™
2 7.8901089x10° 7.8210744x10° 9.0548017x10° 9.4325203x10°
1 £0.75674596 -0.76019049 -0.868500043 -0.913103681
0 35.01468618 36.93828257 41.0544367 44.07751035
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WESTCODE peosiive development in power electronics R295CH36 to R295CH40

Curves

Figure 1 - On-state characteristics of Limit device Figure 2 - Transient thermal impeda@\
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WESTCODE Positive development in power electronics

Figure 5 - Total recovered charge, Qy

R295CH36 to R295CH40

Figure 6 - Recovered charge, Q:a (SMEﬁQrd)

10000

Total recovered charge - Q;, (UC)

\

A\

2000A
1500A
1000A

500A

T,=125°C

R295CH36-40
Issue 1

1000
10

100

1000

Commutation rate - di/dt (A/us)

Recovered charge - Q,, (UC)

v

10000

1000

-

/ 1500A

/

Vil

2000A

500A

T,=125°C

R295CH36-40
Issue 1

10

100

1000

Commutation rate - di/dt (A/us)

Figure 7 - Peak reverse recovery current, lym. \\r‘gigy/re 8 - Maximum recovery time, t,, (50% chord)
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WESTCODE Positive development in power electronics

R295CH36 to R295CH40

Figure 9 - Reverse recovery energy per pulse

Figure 10 - Sine wave energy per pu@\
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Figure 13 - Square wave frequency ratings Figure 14 - Square wave frequency/ﬂﬁs\
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Figure 17 - Square wave energy per pulse Figure 18 - Square wave energy perpulse
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Outline Drawing & Ordering Information

$3.6/3.5x2.3 DEEP
HOLE IN CATHODE (>

I AND IN ANOD
>
<
=
~- - - &
M~
=
- D4/ _, GATE PIN USE
" +0.1 AMP 60598—1
— —
~|o J ‘ \ @]
M~ s
NN L) 1 f
- —H T
4 254 MIN.
L0 CREEP PATH.
101A223 &N
ORDERING INFOWT‘i\N (Please quote 11 or 12 digit code as below)
R295 | CH *(+) ¢
Fixed Fixed Off-state Volfag de \dv/dt Code tq Code VRrrM cOde
Type Outline VDRM 5/7 \ﬁ%OV/us, D=50V/us, F=50us, Y=55us, 2H=60us, W=65us, See note 1
Code Code =Y00V/us, F=200V/us 2G=70us, E=75us, D=100us below

Note 1.: A single digit repre zﬁ&h RRM(: 0% m}t?ements of the selected Vprw.

A zero in this position indicates that Vrrm=100%/Vprm. The examples shown below are for 80% and 100% respectively.
Typical order code: R295CH4QEZQ3 2:8kV Vhrwm, 2.24kV Vrrw, 100V/us dv/dt, 70us tq, 27.7mm clamp height capsule.
Typical order code: R295CH40E2GQ — 2.8kV Vprwm, 2.8KV Vrrwm, 100V/us dv/dt, 70us tq, 27.7mm clamp height capsule.

Tel: +44 (0) 1249 444524 Fax: +44 (0) 1249 659448
E-Mail: WSL.sales@westcode.com

USA: Westcode Semiconductors Inc.

3270 Cherry Avenue, Long Beach, California 90807
Tel: 562 595 6971 Fax: 562 595 8182

stcode.com E-Mail: WSl.sales@westcode.com

UK: Westcode Semiconductors Ltd.
D E P.O. Box 57, Chippenham, Wiltshire, England. SN15 1JL.

/lmh«n://

© Westcode Semiconductors Ltd.

Devices with a suiffix code (2-letter or letter/digit/letter combination) added to their generic code are not necessarily subject
to the conditions/and limits contained in this report.
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