
PCIM Europe 2012 was held from May 
8-10th in Nuremberg, Germany. Due to the 
increasing number of new exhibitors and 
to satisfy the general wish for increased 
stand size, PCIM 2012 featured a sec-
ond, new exhibition Hall 11, in addition to 
Hall 12. This year, ABB Semiconductors 
proudly welcomed PCIM visitors to their 
newly designed, enlarged stand promi-
nently located in Hall 11 near the main 
visitor’s entrance .
One attraction which drew many fascinated 
visitors to ABB’s stand was the Augmented 
Reality model. An augmented reality (AR) 
system superimposes computer-generat-
ed, virtual objects onto the real world so 
that they appear to seamlessly co-exist in 
it. Almost all power component manufac-
turers and suppliers exhibit at the Nurem-

berg Exhibition, while power electron-
ics system companies visit the stands to 
discuss the existing offerings for today’s 
topologies and the latest developments 
in power components for the next gener-
ation systems. Parallel to the exhibition, 
the PCIM technical conference is the ideal 
platform for companies to present their lat-
est developments in material, device and 
system technologies to the wide audience 
attending both events. Despite the harsh 
global economic climate of recent years, 
we have observed that PCIM 2012 has 
maintained a high level of activity from all 
sides, thus confirming that, in our field of 
power electronics systems and devices, 
the opportunities are plenty and the out-
look remains excellent for the coming years! 
(PCIM trends on page 6)
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The operation of Bipolar power devices 
(PIN Diode, PCT, GCT) is based on the 
injection of charged carriers (electrons and 
holes) into the base regions, where they 
recombine and annihilate after a certain 
time called carrier lifetime. This lifetime can 
be reduced by electron or ion (proton or 
helium) irradiation. By increasing the ir-
radiation dose (number of impinging elec-
trons or ions per device area and time), the 
concentration of generated point defects 
in the silicon bulk increases and the lifetime is reduced. This means lower turn-off 
losses and very high ruggedness during fast switching.
Electron irradiation is used to control the lifetime in the whole device volume, be-
cause the small electrons can easily penetrate the whole device. Since the proton, 
about 1000 times larger, and helium ions easily stop in the matter, they are used 
for local lifetime control. The stopping range (irradiation depth) is then adjusted by 
carefully designed ion energy, typically between 1 and 10 MeV. For the most de-
manding devices, a combination of ion and electron irradiation is used. ABB was 
among the first companies to introduce ion irradiation in the production of high 
power semiconductors.

 – Bodo’s Power Systems, March 2012 
“The Next Generation Chipset Technologies for Higher Operating Temperatures”

 – Bodo’s Power Systems, May 2012 (PCIM Issue)  
“Fast recovery diodes for demanding IGCT applications”

 –  E&E Faszination Elektronik, June 2012, Im Rampenlicht
 –  Power Electronics Europe, July/August 2012, «The 5.5kV, 5kA HPT IGCT”

Technology Trends: 
Irradiation of Bipolar Devices

Publications Calendar
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Editorial

We are pleased to release our third 
Newsletter with special news: On 
June 30th, Bernhard Eschermann, 
who has lead ABB Semiconductors 
over the past 5 ½ years through 
both exciting and challenging times, 
and who initiated and achieved a 
major investment that significantly 
strengthened our position as a 
world leading semiconductor sup-
plier, will leave us to concentrate on 
a new role within ABB Corporate. 
See his parting words on page 
5. Bernhard’s successor, Jürgen 
Bernauer, currently Local Product 
Group Manager Gas-Insulated 
Substations, will formally take over 
on July 1st. See his introduction on 
page 5. We want to say a sincere 
“Thank You” to Bernhard and wish 
Jürgen all the best for his start at 
ABB Semiconductors!
We were glad to see many of you in 
Nuremberg in May at PCIM Europe 
2012. It was not difficult to find us, 
as we moved with our new, larger 
exhibition stand to Hall 11, in the 
front row at the main exhibition 
entrance. Read more on PCIM 2012 
(cover page) and see the highlights 
of product, technology and market 
trends (page 6).
Statistically, about every second 
car driving in Europe was produced 
using ABB welding diodes. This 
issue’s Technology in Focus con-
cerns welding applications and the 
column Product in Focus highlights 
our new high frequency welding 
diodes, which were introduced at 
PCIM (both on page 4). Don’t miss 
the news on page 5, an update on 
the temporary factory shutdown and 
on-going reconstruction of our fac-
tory in Prague, in order to modern-
ize the production line and increase 
capacity.
Have a great summer and have fun 
reading this newsletter … !

Yours, Christoph Holtmann

Christoph Holtmann,
Head of Marketing & Product Management
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Products in the pipeline 
BiMOS and Bipolar

Welding Diode 400V: 
 – Tvj up to 190 °C. 
 – Designed for frequencies up to 10 kHz

2.5kV IGBT:
 – Higher Tvj(op) up to 150°C possible
 – More current up to 1500A

 – Suitable applications: Diesel Locomo-
tives, Wind Power

4.5kV Dual Diode:
 – 1200A Dual Diode
 – Suitable for Wind Power Converters

3

Part Nr. Voltage Current Configuration Housing Samples

5SDF 72X0400 400 7200 Welding Diodes X August 2012

5SDF 72B0400 400 7200 Welding Diodes B August 2012

5SDF 99Z0400 400 9900 Welding Diodes Housing-less August 2012

5SDF 0121C0400 400 12100 Welding Diodes C August 2012

5SDF 0112Z0400 400 11200 Welding Diodes Housing-less August 2012

5SDF 0144Z0400 400 14400 Welding Diodes Housing-less August 2012

5SLY 76/86M1202 1200V 300A Diode Dies WD, SWD Available

5SNA 1500E250300 2500V 1500A Single IGBT HiPak2 Available

5SDF 20L4520 4500V 2010A Fast Recovery Diode L Housing Available

5SDF 28L4520 4500V 2750A Fast Recovery Diode L Housing Available

5SLD 1200J450350 4500 1200 Dual Diode HiPak1 Available

Product features

Milim Corporation was established in 
September 1993 in Seoul as an agency 
providing high power semiconductors 
for the Korean market. In 1997, the 
name was changed to MILIM Syscon 
Co., Ltd. In order to be closer to its 
end-users, Milim’s headquarters was 
relocated to Gyeonggi-Do in 2007. As a 
result of our extended business range, 
Milim has now established a firm co-
operative relationship with ABB global 
companies such as ABB Switzerland. 
ABB France, ABB Logistics and ABB 
Low Voltage divisions.
Due to our advantageous position of 
providing not only ABB’s high power 
semiconductors but also current and 
voltage sensors, capacitors, water cool-
ers and other related power electron-
ics devices, our customers can benefit 
from our very close relationship and our 
knowledge of their needs.
In 2005, Pulsecon Co., Ltd. was spun 
off to enter the power electronic engi-
neering business and serve customers 
in pulsed power markets in Asia. To as-
sist customers in designing and building 
pulsed power stacks, they have been a 
partner to ABB Switzerland in the Asian 
region.
Our main customers are Hyundai Heavy 
Industries and Hyundai-Rotem for trac-
tion applications, as well as industrial 
area for LSIS, Hyosung Heavy Industries 
and Hyundai E/V. 
In addition, Milim is active in renewable 
energy and energy efficient markets and 
participates in windmill, solar and smart 
grid projects in order to react quickly to 
changing market demands.

Portrait:
ABB Distributor
Milim Syscon Co., Ltd

New qualified products 
BiMOS and Bipolar

1.7kV IGBT and Diode set:
 – Higher Tvj(op) up to 150°C possible
 – Suitable applications : Low Voltage 

Drives, Wind Power

400V Welding Diode:
 – 56 mm housing-less welding diode
 – Extremely low thermal resistance and 

excellent forward and surge charac-
teristics

 – Average forward current 10.5kA, 
peak surge current 70kA, tempera-
ture range from -40 to 180°C.

 – Suitable applications: Welding

3.3kV IGBT:
 – Higher Tvj(op) up to 150°C possible
 – In HiPak2 and HiPak1 sizes together 

with Dual Diode modules

 – Suitable applications: Electric Loco-
motives, Highspeed Trains, EMUs 
and Medium Voltage Drives

4.5kV Fast Recovery Diode:
 – Enhanced Safe Operating Area (SOA) 

and excellent soft characteristics
 – the reverse repetitive voltage 4.5kV, 

average forward current 1340 A, SOA  
(5 kA, 2800 V, 1000 A/µs) 

 – Temperature range from -40 to 140 °C. 
 – Suitable applications: Medium Voltage 

Drives

5.5kV HPT IGCT:
 – 3.6kA L Housing IGCT
 – Suitable applications: Medium Voltage 

Drives

Part Nr. Voltage Current Configuration Housing

5SLY 76/86E-J1700 1700V 50A - 150A Diode Dies WD, SWD

5SMY 76/86G-K1721 1700V 50A - 100A IGBT Dies WD, SWD

5SNG 0250P330305 3300V 2x250A Half Bridge HiPak0

5SDD 0105Z0400 400V 10502A Welding diode Housing-less

5SDF 11H4505 4500V 1576A Fast Recovery Diode H Housing

5SHY 50L5500 5500V 3600A HPT-IGCT L Housing

Product features
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Over the years, ABB Semiconductors has been cooperating with most of the major 
welding equipment manufacturers. Through this cooperation, ABB Semiconductors 
has collected valuable experience in improving diode characteristics to reach opti-
mum reliability and electrical performance. Currently, we are the market leader in the 
welding diode (WD) business.
ABB welding diodes are press-pack devices specially designed for medium and 
high frequency welding equipment and optimized for high current rectifiers. Their 
characteristics are the low forward voltage drop, excellent surge current ratings, 
very low thermal resistance and high operating temperature up to 190 °C. 
ABB follows new trends and the requirments of the automotive industry, such as the 
transition of the WD operation to the high frequency range – up to 10 kHz. To meet 
these demands, we are introducing a new group of high frequency welding diodes 
with high current capability combined with excellent reverse recovery characteris-
tics. These new features enable operation with high efficiency at frequencies around 
10 kHz. Thanks to this innovation, a welding transformer can be smaller and lighter. 
Thus, as part of a welding gun, it enables the robot arm to move easier and faster. 
New high frequency WDs are available in standard or housing-less (HL) versions.

Welding diodes
Status and short-term outlook

Material Last Deliveries

5SMX 76H1264 June 2012

5SMX 76K1264 June 2012

5SMX 76L1264 June 2012

5SMX 76M1274 June 2012

5SMX 86H1264 June 2012

5SMX 86H1274 June 2012

5SMX 86K1264 June 2012

5SMX 86K1274 June 2012

5SMX 86L1264 June 2012

5SMX 86L1274 June 2012

5SMX 86M1274 June 2012

5SHX 26L4510 March 2013

5SHX 19L6010 March 2013

5SHY 35L4510 March 2013

5SHY 35L4512 March 2013

Material Replaced by

5SMX 76D1264 na

5SMX 76E1264 5SMX 76E1280

5SMX 86E1264 5SMX 86E1280

5SMX 86E1274 5SMX 86E1280

5SMY 12M6500 5SMY 12M6501

5SMY 12N4500 5SMY 12M4501

Obsolete products
BiMOS and Bipolar 

Phased-out  
products  
BiMOS and Bipolar 

Process change notifications

PCN Nr. Part Nr. Subject Deadline for acceptance

PCT 12-04 5STP 12F4200 Data sheet revision End of March 2012

IGBT 12-04 HiPak 2.5kV PSG process qualification End of June 2012

Application in focus
Welding Diodes
Resistance welding is a technique used 
to join sheets of metal. It is common in 
the automotive industry for making car 
bodies. The sheets of metal are fixed 
between two electrodes and high cur-
rent flows through them, thus melting 
the metal sheets. When they cool down, 
a solid joint is formed.
The electrical circuit of the resistance 
welding system consists of 4 parts:
 – A frequency converter that generates 

a 3-phase sine wave from a single 
phase quasi-square wave voltage 
and current of the desired frequency.

 – A transformer to reach voltages in the 
range 6.3 – 20 V and currents up to 
15 – 20 kA.

 – A diode rectifier to convert the quasi-
square wave current to DC, since the 
welding quality is better when using 
DC instead of AC. To increase the 
current capability, 2 or more diodes 
can be connected in parallel.

 – A welding gun with water-cooled 
electrodes between which the metal 
sheets are pressed.

In the automotive industry, the trans-
former, rectifier and welding gun are 
usually placed on a robot arm. For this 
reason, size and weight is of utmost 
importance. Since increased frequency 
reduces the size of the transformer at 
equal power, the trend is to increase the 
frequency from the 1 kHz used today to 
about 10 kHz or more.
The table below shows a typical automo-
tive welding cycle. T1 is the welding time 
and T2 is the total cycle time between 
two welds. The ratio between them is 
referred to as ED (Einschaltdauer) and is 
an important design parameter for the 
transformer and the diode rectifier. T1 is 
typically 0.5 s and T2 about 4 s.  Standard High frequency

  (up to 2 kHz) (NEW, in development)

   (up to 10 kHz)

Standard hermetically 5SDD 71X0400 5SDF 72X0400 

sealed housing 5SDD 71B0400 5SDF 72B0400  

  5SDD 0120C0400 5SDF 0121C0400

Housing-less version 5SDD 92Z0400 5SDF 99Z0400 

(HLWD) 5SDD 0105Z0400 5SDF 0112Z0400 

  5SDD 0135Z0400 5SDF 0144Z0400

Frequency
converter

Trans-
former

Diode 
Rectifier

Welding gun 
with electrodes



ABB news 2|12

5

Dear friends,
After being a part 
of the ABB Semi-
conductors family 
for the past 5 ½ 
years, it’s time for 
me to move on, 
but I leave with 
mixed emotions. I chose both an excit-
ing and a challenging time period to be 
with you. The road we traveled together 
was sometimes bumpy, but at least it 
was generally going upwards. It was 
great to know that no matter how crazy 
the times were, we could always count 
on each other to be honest and sup-
portive. Please keep that spirit! Thank 
you very much for your trust. I will cer-
tainly miss this “family”. I wish you good 
luck in all your future business endeav-
ours! Please give your continued sup-
port to my successor, Jürgen Bernauer, 
who will formally take over as of July 1st. 
I’m sure he will bring in a wealth of new 
ideas that will move ABB Semiconduc-
tors to the next level of succes.

With best regards,
Bernhard

As you may know, we recently begun our 
factory reconstruction in Prague, which 
will take place over the next few months. 
The reconstruction itself is the final step 
of one year’s planning activities involving 
all factory members. Reconstruction cov-
ers all silicon & bipolar production areas 
and associated activities. Excluded from 
the refurbishment is the module produc-
tion, which is running even during the 
shutdown period.
On April 16th, the moving process 
started in order to be ready for factory 
handover on May 3rd, the official start of 
reconstruction. Just recently, we have 
passed a few important milestones – 
the installation of air conditioning units 
in the newly built room on the new top 
floor as well as a new floor in the future 
clean room area. 
Internally, we are focusing on the 
“move-in” and “hook-up” plan details 
in order to be able to keep to our chal-
lenging time schedule.
We will provide you with an update of 
our reconstruction in the next newsletter! 

We are pleased 
to announce that 
Jürgen Bernauer 
is appointed Lo-
cal Business 
Unit Manager, 
Grid Systems, 
Switzerland and 
Global Product Group Manager Semi-
conductors (PSGS), effective July 1st, 
2012. Jürgen will succeed Bernhard 
Eschermann who will concentrate on his 
new role as project manager “Europe 
for Europe” as part of ABB’s strategy 
2015+.

Jürgen Bernauer is currently Local 
Product Group Manager Gas-Insulated 
Substations within the Local Business 
Unit High Voltage Products. 

In his new role, Jürgen will report to  
Leonhard Widenhorn, Local Division 
Manager, PS, Switzerland and Martin 
Gross, Business Unit Manager for Grid 
Systems.We would like to thank Bernhard 
for his valuable contribution to our busi-
ness and wish Jürgen a great start and 
much success at ABB Semiconductors!

Bernhard  
Eschermann’s  
parting words

Welcome Jürgen 
Bernauer

Project Sparta  
Factory refurbish-
ment in Prague
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On the technology and product front, ABB’s highlights featured the release of a 
number of Bipolar and BiMOS products and technology demonstrations. The main 
product release was our new 4.5kV Bipolar diode range. On the IGCT front, we 
also released the 5.5kV HPT IGCT. We also exhibited the world’s first 600A / 6.5kV 
HiPak1 module based on BIGT chip technology and released our industrial 4.5kV 
SPT+ IGBT PressPak package for the open market. The main highlights from other 
power semiconductor manufacturers include Infineon’s release of the 4.5kV /1200A 
LV HiPak version (3 years after ABB) and the introduction of the 5th generation TFS-
IGBT dubbed .XT in reference to the high operating temperature (175°C) capability 
of the chip. Nevertheless, the IGBT does not exhibit improved losses. Infineon also 
showed a fully processed 200mm 1700V TFS –IGBT wafer with copper metalliza-
tion. On the package side, Prime-pack and Econo-plus modules utilizing fully cop-
per based processes including wire bonding were exhibited. Similar trends were ob-
served at other stands such as Danfoss, while Semikron focused again on the SkiN 
concept albeit for low voltage modules up to 1200V. Mitsubishi announced the 6th 
generation CSTBT LPT IGBT with lower losses up to 1.7kV while Fuji and Hitachi 
showed no new developments. However, there has been a lot of focus on electric 
or hybrid car requirements in terms of utilizing high temperature process and cooler 
/ base plate package integration for higher operating temperatures. On the wide 
bandgap development front, such as SiC and GaN based devices, the usual dem-
onstration of a number of concepts at different advancement stages was observed 
at the many established and start-up companies exhibiting at PCIM. Nevertheless, 
the challenges in terms of cost, performance and defect related issues remain. Im-
portant to note is the increased number of component manufacturers from Russia 
and China exhibiting at PCIM.
Finally, the conference provided a lot of material for study from the technology 
viewpoint. All keynotes focused on renewables and the future grid integration. ABB 
Semiconductors published 5 papers including the 5.5kv IGCT, trends of SiC devices 
in MW application, the 4.5kV industrial StakPak, the new LHS topology concept 
and wire bond reliability. A number of papers on high voltage RC-IGBTs (BIGT) were 
also presented by Rostock University in collaboration with ABB. Other papers worth 
noting include the 1.7kV HiPak demonstration with SiC diodes and an optimized 
6.5kV HiPak for DC/DC conversion. Tangible improvements on SiC MOSFETs were 
presented in addition to many other publications in the filed of SiC and GaN. On 
packaging technologies, the focus was widespread from cooling interface improve-
ments, package configurations, joint technologies, filling materials and substrate/
baseplate design. Reliability studies at component and system levels remain the 
main focus as they again had the lion’s share of sessions and publications. At the 
system level, the focus was on renewables, multilevel topologies and DC/DC con-
version concepts. 
In conclusion, there was a lot of information and feedback from discussions and 
presentations during this year’s PCIM exhibition and conference, but there was a 
clear lack of a technological breakthrough or announcement on the high voltage 
rating level which is our main focus. I do believe, however, that our 6.5kV/600A 
BIGT HiPak1 prototype can be regarded as such since it is the world’s first and no 
other manufacturer today is capable of achieving this result. In any case, the slower 
development cycles in the higher power range is good news, since it confirms the 
maturity and acceptance of today’s technologies and their performance while focus-
ing on cost and reliability issues. 

Munaf Rahimo, Senior Principle Engineer

Product and Technology Trends at PCIM 
Europe 2012

Lead Time Indicator

The latest LTI update was sent to all our 
official distributors a few days ago. 
Please note that the lead times for Bi-
polar products for quantities up to 200 
pieces has further improved to approx. 
5 - 8 weeks. For HiPak IGBT modules, 
typical lead times are 4 - 6 weeks. Bare 
die BiMOS chips are available in about 2 
- 3 weeks for quantities up to 1000 pcs 
and in approx. 10 weeks for quantities 
up to 25’000 pcs.
 
Current typical lead times are:
 – PCTs 5-8 weeks
 – Diodes 5-8 weeks
 – Welding Diode 8-10 weeks
 – IGCTs 5-8 weeks
 – GTOs 5-8 weeks
 – HiPaks 4-6 weeks
 – IGBT &  2 weeks (<1kpcs) 

Diode Dies  10 weeks (< 25kpcs)
  
Please note, above lead times are not 
guaranteed and may vary from part 
number to part number. 
Lead times for products produced in 
Prague (e.g. welding diodes) are avail-
able on request due to the temporary 
factory shutdown from May to August 
2012.

Note 
We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents – in whole or in parts – is
forbidden without prior written consent of ABB AG.
Copyright© 2010 ABB
All rights reserved

For more information please contact:

ABB Switzerland Ltd 
Semiconductors
Fabrikstrasse 3
5600 Lenzburg, Switzerland 
Phone: +41 58 586 1419 
Fax: +41 58 586 1509 
E-Mail: abbsem@ch.abb.com

www.abb.com/semiconductors
m.abb.com


