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If you have just written down or are about to write
down atechnical enquiry for thyristors, rectifiers or heatsink
assemblies then please spare a few minutes to read through
the following notes. This should help to minimise the re-
sponse time to the enquiry.

The following notes are aimed specifically at con-
verter thyristor and rectifier diode applications but the basic
approach applies to other power semiconductor devices.
For many applications design engineers will find most of the
technical information they need in the device data sheets.
However, for special applications or where technical help is
needed a technical enquiry may be formulated and submit-
ted to us. Below is a checklist which should help you, the
enquirer, to include as much relevant information as possi-
ble inyour enquiry. This approach may avoid the need for us
to ask you for supplementary information .

Note, it is not possible to cover every possible appli-
cation so that the check list cannot be considered as
comprehensive. Minimum information required by us to
formulate a reply is covered by those items printed in
‘bold’.

Informulating your enquiry try to consider particularly
the duty on the diode and/or thyristor. For this, voltage and
current waveforms are particularly important and, unless
the application is very standard, should always be given. If
waveforms are given, state whether they are real or compu-
ter modelled (eg from SPICE).

Clarify if a quote for either parts or assemblies is
required. If YES, isrequirementfor devicesonly, or devices
on heatsinks, or complete assemblies with snubbers and
possibly fuses? Also, give quantities and delivery re-
quired.

1. What type of application?

DC motor control (eg phase controlled bridge or
chopper).

AC motor control (eg variable frequency inverter).
Soft start circuit for ac motors.

AC controller (eg heating control, resistance weld-
ing).

Rectifying bridge or battery charger.

Power factor correction.

Crowbar.

Capacitor discharge.

Other.
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2. Power supply details.

DC - give nominal voltage and current capability
requirements, with tolerances, also prospective short
circuit current and/or source inductance.

AC - remarks, as for DC but also state whether 1, 3
or 6 phase with connection type,eg star,delta.
Frequency.

Voltage transients, if known.

3. Load details.

Resistive? Inductive (give power factor).

Motor (what type?).

Capacitive (give power factor).

Current - include details, as appropriate, of . |1,
di/dt (turn-on and turn-off), frequency ( including pwm
chopping frequency). Include any details of overload

duty and time, as well as repetitive load duty cycle.

4. Semiconductor equipment details.

It is assumed that this equipment is the control
element between supply and load. /t contains the
semiconductor devices or assemblies which are the
subject of the enquiry.

Configuration required? - eg bridge, chopper, ac
controller.

What ratio is required between device voltage

rating and supply voltage transient value? Typical
ratios vary between 1.5 and 3.0. This ratio, or safety
factor, is price sensitive so that the final choice must
be for the customer.

Give details of the current in and the voltage
across the semiconductor device (supply wave-
forms, if appropriate). Also duty cycle.

Thyristor gate trigger pulse to be used:

It is assumed that the enquirer will be using his
own gate trigger source.

Give values of current and time indicated on the
diagram below, particularly I peak, which can be
taken as the gate driver short circuit current. Rate
of rise of gate current is also important.

An alternative way to define the initial part of the
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5.

gate trigger pulse is to state the gate trigger unit
open circuit voltage and short circuit current
Semiconductor Cooling.

Gate current - (A)

Ic peak at Ty

I backporch
atTo

Time

To T1 T2
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Fig.1

(a) If an enquirer is using his own heatsink, give
details of heatsink steady state thermal resist-
ance and, if appropriate, transient thermal resist-
ance curve. State if single or double side cooling
is to be used. Alternatively, state maximum
steady state device case or heatsink temperature
that will be reached.

(b) If an enquirer requires a complete assembly
with heatsinks etc give details of available cool-
ing media eg forced air, oil, water (give flow
rates).

Fusing Details.

If fusing is required to be fitted to the assembly, state
whether the fuses should be in series with each
device or in the the power supply lines to the assem-
bly.

Mechanical Details.

State dimensions of the available space and any

other relevant details eg weight limitations.

Applications Involving Series Or Parallel Connec-

10.

tion Of Devices.

Higher voltage and current applications can often be
achieved using series and parallel connections.
Please state if your application will allow the use

of devices in series or parallel. There is a trade-

off between the cost of sharing components and

the cost of device banding. In the initial response

to the enquiry we will suggest suitable bandings.

Series connections:

These require that devices are matched into blocking
current bands to help equalise voltages during steady
state blocking. For voltage sharing during the turn-off
phase, devices should be matched into stored charge
bands. The width of the blocking current and stored
charge bands in part determines the values of the
sharing resistors and capacitors.

Parallel connections:

The issue here is how well the current is shared
between the devices in the parallel connection. A
suitable sharing reactor in series with each device
will equalise the currents but these tend to be bulky
and costly. The usual approach is to use no reactors
but to select the devices to be within a narrow band
of on-state voltages. The narrower the band the
better the current sharing which means fewer devices
are needed in parallel for a given current duty.

Equipment Life

If the operational lifetime of the equipment is speci-
fied it may be possible to take advantage of device
overload capability. Higher current ratings are possi-
ble if the number of operational cycles is restricted. If
possible, the lifetime number of operational cycles
should be stated.

Various

If a quotation for a product is required the following
information would be helpful:

Other than for parallel and series sharing, are other
device parameter special selections required?
Perhaps all the special selection information exists in
the form of a ‘customer procurement spec’? Please
supply any relevant specs as soon as possible.

Are any special Quality tests required?



AN4869

GO MITEL

.
SEMICONDUCTOR

HEADQUARTERS OPERATIONS Internet: http://www.gpsemi.com

MITEL SEMICONDUCTOR POWER PRODUCT CUSTOMER SERVICE CENTRES

Cheney Manor, Swindon, o FRANCE, BENELUX & SPAIN. Les Ulis Cedex. Tel: (1) 69 18 90 00. Fax: (1) 64 46 54 50.

Wiltshire SN2 2QW, United Kingdom. e GERMANY. Miinchen. Tel: 089 41 95 080. Fax: 089 41 95 08 55.

Tel: (01793) 518000 e NORTH AMERICA. Dedham. Tel: (781) 251 0126. Fax: (781) 251 0106.

Fax: (01793) 518411 e UNITED KINGDOM. Lincoln. Tel: (01522) 500500. Fax: (01522) 510550.

MITEL SEMICONDUCTOR
1500 Green Hills Road,
Scotts Valley, California 95066-4922

United States of America. These are supported by Agents and Distributors in major countries world-wide.
Tel (408) 438 2900 © Mitel Corporation 1998 Publication No. AN4869-1 Issue No. 1.3 March 1998
Fax: (408) 438 5576/6231 TECHNICAL DOCUMENTATION — NOT FOR RESALE. PRINTED IN UNITED KINGDOM

This publication is issued to provide information only which (unless agreed by the Company in writing) may not be used, applied or reproduced for any purpose nor form part of any order or contract nor to be regarded as
arepresentation relating to the products or services concerned. No warranty or guarantee express or implied is made regarding the capability, performance or suitability of any product or service. The Company reserves
the right to alter without prior notice the specification, design or price of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute any guarantee that such
methods of use will be satisfactory in a specific piece of equipment. Itis the user's responsibility to fully determine the performance and suitability of any equipment using such information and to ensure that any publication
or data used is up to date and has not been superseded. These products are not suitable for use in any medical products whose failure to perform may result in significant injury

or death to the user. All products and materials are sold and services provided subject to the Company's conditions of sale, which are available on request.

All brand names and product names used in this publication are trademarks, registered trademarks or trade names of their respective owners.

3/3



