




Package Outlines
IGBT Modules

Module Outlines and Circuit Configurations
All dimensions shown in mm unless stated otherwise.

Note:
1. Mounting recommendations are given in the application note AN4505 ‘Heatsink Issues
For IGBT Modules’ available from our website
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Package Outlines
IGBT Modules
Module Outlines and Circuit Configurations
All dimensions shown in mm unless stated otherwise.

Note:
1. Mounting recommendations are given in the application
note AN4505 ‘Heatsink Issues For IGBT Modules’ available
from our website.
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Package Outlines
FRD Modules

Notes:
1. Mounting recommendations are given in the application note AN4505 ‘Heatsink Issues 
For IGBT Modules’ available from our website

Module Outlines and Circuit Configurations
All dimensions shown in mm unless stated otherwise.
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Thyristor & Diode Outlines
For detailed dimensions, see Datasheet

Notes:
“&” denotes we manufacture products in a generic outline, some of which have one flange/contact diameter and others that have a
different flange/contact diameter. There is no choice of flange/contact diameter for a specific device.

Outline Flange (A) [mm] Pole (B) [mm] Depth (D) [mm] Weight 
Nominal * Nominal * Maximum (Kgs)

A 148 & 150 100 37 2.6

B 120 85 36 1.5

C 99 & 102 63 28 0.8

D 47 29 15

E 42 25 15 0.082

F 73 & 75 47 28 0.433

G 57 & 58 35 28 0.25

H 172 110 36 3.5

J 57 & 58 34 36 0.322

K 42 25 27 0.16

L 99 & 100 & 102 63 36 1.05

M 148 & 150 100 27 1.95

N 73 & 75 47 36 0.48

T 42 19 15 0.055

V 110 & 112 73 29 1.1

W 120 84 29 1.55

X 85 53 27 0.6

Y 112 & 120 73 & 78 36 1.45
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GTO Outlines
For detailed dimensions, see Datasheet

Outline Flange/Max OD Pole (B) [mm] Depth (D) [mm] Weight
(A) [mm] (Kgs)

C 108 77 27 1.4

E 42 25 15 0.082

CA 56 38 36 0.46

H 100 63 27 0.82

P 56 38 27 0.35

W 120 85 27 1.7

X 85 53 27 1.2
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Power Assemblies
Power Assembly Products
In addition to the discrete product lines, Dynex offers a design, build and refurbishment service for power assemblies
through our Power Electronic Assemblies group. This group provides support for customers requiring more than the
basic semiconductor and utilises the skills of our power electronics, mechanical and electronic engineers. 
The team has direct access to the company’s application, test and product design personnel to produce the optimum
solution for your requirements.

Typical applications for Dynex power assemblies include:
• High power rectification •  Pulse power switches
• Inverters •  Soft starts
• Battery chargers •  Magnet supplies
• Resistance welding switches •  Variable speed drives
• GTO gate drive units •  Static compensation stacks

Dynex also has a range of air and liquid cooled heatsink and clamping systems.

Standard Assemblies
Many factors need to be taken into consideration to maximise semiconductor performance
in an assembly. Typically these are; type of heatsink, transient conditions, overloads, 
ambient temperature, surface finish (e.g. black anodised) and the method of cooling on
which the application relies (air, liquid or phase change). With a wealth of experience
behind them and using 3D CAD and simulation software, our designers have a vast range
of bipolar and IGBT power semiconductor devices and components available which will
ensure that even standard power assemblies are optimised for customer applications.

Rectifiers
Standard diode and thyristor rectifier combinations.
• 3-phase and dual 3- phase diode rectifier assemblies.
• 3-phase (6 pulse) and dual 3-phase (12 pulse) controlled assemblies.
Inverters/Converters
• 3-phase thyristor inverter power units.
• IGBT chopper H-bridge inverter modules.
• IGBT full 3-phase inverters for motor control.
• Frequency converters.
Stack Assemblies
• Stick stacks for high voltage, high current applications.
• MV soft starts.
• Crowbars.
• Thyristor/GTO assemblies with anti- parallel diode combinations
• Air cooled and water cooled stack assemblies.

Pulsed Power Systems
For many pulsed power applications, semiconductor switches can offer advantages 
over alternative switch technologies. These advantages include:-
• Increased number of operations and reliability.
• Improved waveform shaping and pulse control.
• Increased rep rate. 
• Higher current pulses. 

The choice of semiconductor device is critical for correct and reliable operation and Dynex 
have a wide range of thyristor types, including some which have been specifically developed 
for high di/dt pulsed power applications. In addition, Dynex have many years of experience 
in providing specific assemblies for custom Pulsed Power requirements. Typically used for:-
1. Connection of energy storage to low inductance loads
2. Crowbars for  by-passing / protecting a load
3. General Thyratron  and ignitron replacements

Contract Assembly Refurbishment and Customised Projects
The manufacturing facility has a proven capability for building and testing high power
semiconductor assemblies.
This capability is offered to third party customers looking for a ready built 
power assembly operation to provide part or complete solutions for  this type 
of manufacturing.
This service extends to refurbishment of these assemblies, where the units can be 
renovated with the latest technology components  giving them extended operating life 
and renewed long term reliability
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Power Assemblies
SVC Valve stacks 
Thyristor Controlled Reactors (TCRs) are used, usually in combination with Fixed or
Mechanically Switched Capacitors (FC or MSC) to provide Static VAR Compensation. 
This helps improve the quality of the mains voltage supply by compensating for large loads
with poor power factors. Typical example applications include flicker reductions and power 
factor compensation of Electric Arc Furnaces in steel mills.

Dynex provide a range of water cooled TCR valves from 12MVAr up to 100MVAr. 
These can be used in both single phase and three phase applications.

The Dynex range of TCRs has been designed with optimum performance and 
availability in mind. All the thyristor modules used in the TCR valves are matched 
to improve static and dynamic sharing whilst N+1 redundancy is included as 
standard to ensure consistent availability of supply, even in the harshest of 
operating conditions.

Heatsinks Clamps and Accessories 
Device Clamps
A line of pre-loaded clamps is offered, up to 180kN for our 150mm disc devices. Bar clamps
are suitable for single and double side cooling, with high insulation versions available for high
voltage assemblies.

Heatsinks
Dynex has its own proprietary range of extruded aluminium heatsinks designed to optimise
the performance of our semiconductors. Additionally, Dynex has access to a vast range of 
aluminium extrusions from independent manufacturers giving our design team the best
options available. 
Water cooled heatsinks (coolers) are available and are compatible with devices up to 100mm
silicon diameter. These are designed for use in high current, high power assemblies such as
single, three or six phase bridges or A.C. controllers. Complete bridges of up to six devices
may be constructed and two coolers per device may be used for double side cooling.
Accessories
Dynex can also provide a wide range of accessories, such as gate firing boards, voltage
dividers, optical combiner and splitter boards, GLPS (Ground Level Power Supply) and 
high voltage isolated stack firing systems for multi level stacks (typically 10 levels)

High Power test equipment
The Dynex Equipment Group have designed a wide range of testers which can
capture all of the electrical and timing measurements required to define the 
performance of high power semiconductor devices. (Thyristors, Diodes, GTO’s
and IGBT’s)Having provided this type of equipment for internal use for 30 years,
Dynex have developed a capability to provide low cost customised test solutions
for third party companies.

This capability has been developed to enable test systems to be offered for a
wide variety of applications which are not always for semiconductor testing. 
E.g. Fuse testing, lightning simulation, breaker testing, capacitor reliability, 
resistor thermal cycling, crowbar testing etc.

Our Engineering team are able to review custom requirements for high voltage
and high current testing and to design the hardware solution to meet these
requirements

Amongst our existing designs we have produced the following systems in 
the field:-
Passive thermal cycling equipment, Power cycling equipment,  Dynamic IGBT
Testers,  High voltage hot blocking equipment,.  Low voltage hot test equipment,
Qrr and Tq Testing., Multiple cycle surge testing,Thyristor high power parametric
test systems,High voltage leakage measurement systems.
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Symbols and Definitions

CS Snubber capacitance.

dI/dt Critical rate of rise of on-state/forward current.

dIFG/dt Rate of rise of positive gate current.

dIGQ/dt Rate of rise of reverse gate current (GTO).

dIT/dt Critical rate of rise of on-state current (GTO).

dsc Double side cooled.

dV/dt Critical rate of rise of off-state voltage.

dIVD/dt Rate of rise of off-state voltage (GTO).

EOFF Turn-off energy loss.

Erec Reverse recovery energy.

Esw(TOT) Total switching energy.

Fm/F Clamping force/mounting torque.

I2t I2t value.

IC Collector current.

IC(PK) Peak collector current.

IDRM On-state leakage current (thyristor).

IF Forward current (diode).

IF(AV) Mean forward current (diode).

IFM Peak forward current (diode).

IF(RMS) RMS forward current (diode).

IFSM Single cycle surge current (diode),
(10ms half sinewave).

IG(ON) Gate turn-on current (GTO).

IGT Gate trigger current.

IRMS RMS line current.

IPK Peak current.

IRRM Peak reverse recovery current.

IT(RMS) RMS on-state current (thyristor).

IT/ITM On-state current.

IT(AV) Mean on-state current (thyristor).

ITCM Maximum repetitive controllable current (GTO).

ITSM Single cycle surge current (thyristor),
(10ms half sinewave).

PG Gate power dissipation.

PG(AV) Mean gate power dissipation.

PGM Peak gate power dissipation.

Qr Recovered charge.

Qrr Reverse recovery charge.

rT On-state/forward slope resistance.

Rth(c-hs) Thermal resistance – case to heatsink.

Rth(j-c) Thermal resistance – junction to case.

Rth(j-hs) Thermal resistance – junction to heatsink.

Rth(j-w) Thermal resistance – junction to water.

Tc Case temperature.

tgq Gate controlled turn-off time.

tq Turn-off time.

trr Reverse recovery time.

THS Heatsink temperature.

Tvj Virtual junction temperature.

Tvjm Maximum virtual junction temperature.

Twater Water temperature.

VCE(sat) Collector-emitter saturation voltage (IGBT).

VCES Collector-emitter voltage (IGBT).

VDRM Repetitive peak off-state voltage.

VDSM Non-repetitive peak off-state voltage.

VF Forward voltage (diode).

VFM Peak forward voltage (diode).

Visol Isolation voltage.

VGT Gate trigger voltage.

VR Reverse voltage.

VRRM Repetitive peak reverse voltage.

VRSM Non-repetitive peak reverse voltage.

VT On-state voltage.

VTM Peak on-state voltage.

VTO Threshold voltage (diode).

VT(TO) Threshold voltage (thyristor).

For further information and Data sheets www.dynexsemi.com20
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This publication is issued to provide information only which (unless agreed by the Company in
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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 
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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. It is the user’s 
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information and to ensure that any publication or data used has not been superseded.
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