Fast Turn-off Thyristor Stud
Types P0306SX04# to PO306SX08#

The data sheet on the subsequent pages of this document is a scanned copy of existing
data for this product.
(Rating Report 84TR1 Issue 3)

This data reflects the old part number for this product which is: P214PH02-08.
This part number must NOT be used for ordering purposes — please use the ordering
particulars detailed below.

The limitations of this data are as follows:
Device no longer available at grade 02 (200V Vrrm/VbrM)
Only SC outline drawing (W18) in datasheet

The following links will direct you to the appropriate outline drawings
Outline W18 — %4” Ceramic stud
Outline W25 — 34" Ceramic stud removed

Where any information on the product matrix page differs from that in the following data,
the product matrix must be considered correct

An electronic data sheet for this product is presently in preparation.

For further information on this product, please contact your local ASM or distributor.

Alternatively, please contact Westcode as detailed below.

Ordering Particulars

P0306 SX 1 X #
Fixed Type SC - 3" Ceramic stud Vci}tagcil%oode Fixed Turn-off time Code
Code SD — ¥ Ceramic stud removed F({)Filh{08 A = 10ps, B = 12ps, C = 15us

Typical Order Code: M0139SM120, Forward polarity, 3/8” Ceramic stud, 1200V Vrgrwm

IXYS Semiconductor GmbH
Edisonstrale 15

D-68623 Lampertheim

Tel: +49 6206 503-0

Fax: +49 6206 503-627

E-mail: marcom@ixys.de

IXYS Corporation

3540 Bassett Street

Santa Clara CA 95054 USA
Tel: +1 (408) 982 0700

Fax: +1 (408) 496 0670

E-mail: sales@ixys.net

WESTOCDE

An QI XYS Company

www.westcode.com

WWW.IXYS.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

Tel: +1 (562) 595 6971

Fax: +1 (562) 595 8182

E-mail: WSI.sales@westcode.com

The information contained herein is confidential and is protected by Copyright. The information may not be used or disclosed except with the written

permission of and in the manner permitted by the proprietors Westcode Semiconductors Ltd.

In the interest of product improvement, Westcode reserves the right to change specifications at any time without prior notice.

© Westcode Semiconductors Ltd.

Devices with a suffix code (2-letter, 3-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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Technical
Publication

TP214P

WESTCODE
SEMICONDUCTORS

Inverter Grade Stud-Base Thyristor Type P214P
195 amperes average: up to 800 volts Varw/Vorm

Ratings (Maximum values at 125°C Tj unless stated otherwise)

RATING CONDITIONS SYMBOL
Average on-state current Half sine wave 85°C case temperature hiav) 195 A
R.M.S. on-state current h (Rms) 355 A
Continuous on-state current W 355 A
Peak one-cycle surge 10ms duration, 60% Vpay re-applied hsm ) 700 A
{non-repetitive) on state current 10ms duration, Va s 10 voits bism2) 5170 A
Maximum permissible surge energy 10ms duratfon, Vas 10volts @ 134000 A%
3ms duration: Vo< 10 volts 12t 98000 AZ,
Peak forward gate current Anode positive with respect to cathode legm 18 A
Peak forward gate voltage Anode positive with respect to cathode Vigm 12V
Peak reverse gate voltage VRGM 5V
Average gate power Pg 1.5W
Peak gate power 100us. pulse width Pom 60 W
Rate of rise of off-state voltage To 80% Vprm gate open-circuit dv/dt *200 V/us
Rate of rise of on-state current di/dt (1) 500 A/us
(repetitive) Gate drive 20 voits, 20 ohms with t, < 1pus.
Rate of rise of on-state current Anode voltage < 80% Vpam di/dt (2) 1000 A/pus
(non-repetitive)
Operating temperature range Tease —40+125°C
Storage temperature range Tag —40+150°C

Characteristics (Maximum values at 125°C Tj unless stated otherwise)

CHARACTERISTIC CONDITIONS SYMBOL
Peak on-state voltage At 600 A, Ipy, Vim 1.8V
Forward conduction threshold voltage Vo 1.4V
Forward conduction slope resistance r 0.67 m2
Repetitive peak off-state current At Vpam lorm 30 mA
Repetitive peak reverse current At Vram Iram 30 mA
Maximum gate currerit required to fire all devices lgr 200 mA
Maximum gate voltage required to fire all devices } At 26°C, V=6V, I,=1A { Vot 3v
Maximum holding current Iy 600 mA
Maximum gate voltage which will not trigger .
any device Veo 0.26 V
Stored charge Iy =300 A, dir/dt 20 A/ps

Vi = 50V, 50% chord value Qer typical 25 uC
Circuit commutated turn-off time lym=300 A 200V/ps 10 B0% Vppn! 14 15-30 ps
available down to dir/dt = 20A/us, Vayy = 50V] 20V/ps 10 B0% Vioau| ta typical 10~-20 ps
Thermal resistance, junction to case Rinii— o) 0.12°C/W
for a device with a maximum forward volt
drop characteristic
VOLTAGE CODE HO2 HO3 HO4 HO6 HO8
Repetitive peak voltages Varm Vorm
Non-repetitive peak off-state voltage Vosm 200 300 400 600 800
Non-repetitive peak reverse blocking voltage Vasm | 300 400 500 700 900

Ordering Information (Please quote device code as explained below)
P 2 1 4 P o @ o ® o 0
Turn-off time
) dv/dt code to 80% Vpam H =30 us J =25 s
Fixed Vo!taga'Code C=20V/us E =100V/us K =20 us L=15ps
type code {see ratings) D = 50V/us F = 200V/us N=10us

Typical code: P214PHO6FJ0 =600 Vi 600 Vpam 200 V/ps dv/dt to 80% Vorm 25 s turn-off
*Other values of dv/dt up to 1000 V/us, and turn-off time may be available.
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INTRODUCTION

The P214P thyristor series are diffused
regenerative gate devices employing a 24 mm
slice in a stud based top-hat housing.

NOTES ON THE RATINGS

Rate of rise of on-state current

The maximum un-primed rate of rise of on-state
current must not exceed 1000 A/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 500 A/pus at any time
during turn-on. Note that these values of current
rate of rise apply to the circuit external to the
device and its specified snubber network and
device current rates of rise will be higher,

Square wave ratings

These ratings are given for leading edge linear
rates of rise of forward current of 100 and
500 A/us.

Duty Cycle Lines

The 100% duty cycle line appears on all these
ratings. These frequency ratings are presented in
the form that all duty cycles may be represented
by straight paraliel lines.

Maximum operating Frequency

The maximum operating frequency, f..,,, is set
by the time required for the thyristor to turn off
(tq) and for the off-state voltage to reach full
value (tv), i.e.

1
touise + 1 + tv

Energy per pulse characteristics

These curves enable rapid estimation of device
dissipation to be obtained for conditions not
covered by the frequency ratings.

Let E, be the Energy per pulse for a given
current and pulse width, in joules,

Then Wyy = E, x f.

REVERSE RECOVERY LOSS

On account of the number of circuit variables
affecting reverse recovery voltage, no allowance
for reverse recovery loss has been made in
these ratings. The following procedure is
recommended for use where it is necessary to
include reverse recovery loss.

max =

Determination by Measurement

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 be constructed. Let the area under this
waveform be A joules per pulse. A new case
temperature can then be evaluated from:

100, Rmxf)

Tcase (new) =T (original)- A <

where r,=1.64 x 10-4/

t=duration of reverse recovery loss per
pulse in microseconds

A = Area under reverse loss waveform per
pulse in joules (W.S.)

f=rated frequency at the original
case temperature

(b)

(a)

(b)

The total dissipation is now given by
Wiron = Wioriginay + A X f

Design Method

In circumstances where it is not possible to
measure voltage and current conditions, or for
design purposes. the additional losses may be
estimated from p. 10, . A typical R-C snubber
network is connected across the thyristor to
control the transient reverse voltage waveform.

Let E be the value of energy per reverse cycle in
joules ' page 10U,

Let f be the operating frequency in Hz

then Tcage Nnew = Teage Original — ERy, x f
where Tcase new is the required maximum
case temperature

and Tcage original is the case temperature
given with the frequency ratings.

v

GATE DRIVE

The recommended gate drive is 20 V, 20 ohms
with a short-circuit current rise time of not more
than 1 us. This gate drive must be applied when
using the full di/dt capability of the device.

THE DV/DT SUPPRESSION NEfWORK

The effect of a conventional resistor-capacitor
snubber of 0.22 uF 5 ohms has been included in
these ratings and all rating di/dt values apply to
the circuit external to the thyristor and its
suppression network.

s

Snubber Network Values

A series connected C-R filter may be required
across the anode to cathode terminals of the
thyristor for the purpose of reducing off-state
voltage overshoot.

The optimum values for C and R depend partly
on the circuits connected to the thyristor. For
most applications the snubber design values
should not exceed a maximum of 0.22 uFora
minimum of 5 ohms. Please consult Westcode
for values outside these limits.

NOTE 1

REVERSE RECOVERY LOSS BY
MEASUREMENT

This thyristor has a low reverse recovered charge
and peak reverse recovery current. When
measuring the charge care must be taken to
ensure that:

a.c. coupled devices such as current
transformers are not affected by prior passage of
high amplitude forward current,

The measuring oscilloscope has adequate
dynamic range — typically 100 screen heights —
to cope with the initial forward current without
overload,

-/



CONTENTS

Provisional ratings and characteristics
Voltage grade table
Introduction
Notes on the ratings
(a) Rate of rise of on-state current
(b)  Square-wave rotings
(c) Duty cycle lines
(d)  Maximum operating frequency
(e) Energy per pulse characteristics
Reverse Recovery Loss ~
(a) Determination by Measurement
(b)  Design method
Gate Drive
The DV/DT Suppression Ne twork
Note 1 Reverse recovery loss by Meassurement
Contents
Limit on-state characteristic
Gate characteriastics
Transient Thermal Impedance
Surge Rating
Recovered Charge

Reverse Recovery Energy per Pulse

Square Wave Frequency Roting g9p°C Case, £q5A/uS
Square Wave Frequency Rating ¢5°C Case, 500A/uS
Square Wave Frequency Rating QGOC Case, 100A/uS
Square Wave Frequency Rating ¢57C Case, 100A/uS

Energy per Pulse 500A/u5
Energy per Pulse 100A/uS
Sine wave Frequency Rating ggdc Case
Sine wave Frequency Rating 5% Case
Sine wave Energy per Pulse

Outline Drawing

Page

NNNNNNN-‘-‘

AQMNNNN

@

11
12
13
14
15
16
17

18
19
20



URRENT ¢AMPo. e

.
L

i

£

AT

-3T

ANTANEOUS ON

NET

I

1zaae

laag

laa

ON-STATE CHARACTERISTIC OF LIMIT DEVICE
P
- T
=
|
Ajff%ﬁ’
- ]
/ e
4
L25*f¢f// /
P ,
yd / :
l’
[ 4
7 *
/ / 2570
/ /
// /

|

I

|

1.4 1.8 2,z B 5.2 2, 4 2,8
MAXIMUM INSTANTANEQUS ON-STATE VOLTAGE ¢vaLTa



{

VOLTAGE Vge VOLTSY

GATE

=

-5 e

GATE TRIGGERING CHARACTERISTICS

(TRIGGER POINTS OF ALL THYRISTORS LIE IN THE AREAS SHOWN>
& Dty
4
=1 Bedlag]
S deagl
1 PS5 el o]
7] 122 =202 el 422
GATE CURRENT Igt mAd



o

PR s g g ,
CoaWVo  INIMMND Z31ve
2 1
mm g [ &= M o - 1
p] o s
5 A wet NIV
s %zzi«?é‘iﬁ Rﬁﬂiﬁvy
.
P % ]
’ + YaNY SIFl NI
> & EMIs “IMIM
o ARSI AZT Y
O@ ‘

N\

/,ﬁ , B
\ e \\W

A
pS
AN

"

. PO
:%
N

4 e
&v &
i >
\ aANWE:
kY u&\ i#
7 i
m-\ .

I
.
e

s

i

4

FT DT e e CTT | e T A=
NOILONND Jo52 1V SJILSIHILIVEVYHD Five

(N
i

i



o

(SONDIESY 3WIL

VT D 1 & 12 1 122
187 "z
12 "2
| b
\i\..\\\\\
el
o
Mra 1m
BzZ1 @
|7

SAINVOHART

IVWNEHL INIISNVYML 3Isva 0d NOILINAr

NV L

o
<

LNTI

TIVRMEHL

LLAVRAZD > FONVOSLWT



(FH 25 30 eejodoy 3ouns 0 NOIIVMNO (S ZOMNS 30 NoILvNna

227 2s @i g i 21 & £

gi frrTrr—T—— 1 ] T t : ‘

" wesos suss | T T I T T T 77T |
. / (81Bue Buuy o josU0D 9s0| Ajueiodwa) Aew a1eh ADHNS Y314V ANV
Ub = Whd, * Wsly T ONIHNA QINIVANIVIN HOLSIYAHL SSOHIV IDV1T0A ISHIATY

//..,///
/ﬂll
/MWHHH//!/r
,f/ffluW/

WOWIX Y]

T

vy -

%

et

SeliY)

o
&

N

&

8J3s

ANEAN

N\

\\\\

IYH MY3d viol

b

NIE

Fr

e

38MN

3

N

2
e

YM) AN

\.\\
el

=
d e

L 0L = wyy s g g

i

- (WS A 9609 11¢1) L e

21 e
L2IONY NOILONAONDD 30 I0MINDD 3507 ATIUYNOWEE AVH 31vE]

Job2l IUNLYNILNIL NOILINAL IVILINT LV IN3MMNOO 39M0s SALLILZHEN NON WOWIXVW



TYPICAL RECOVERED CHARGE AT 1250 JUNCTION TEMPERATURE
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