
In 2014 at the Italian Rail Expo, the 
head of the Bombardier Service Unit 
in Italy told  ABB colleagues right 
at their first greetings that our unit 
was responsible for some of his big-
gest headaches:  In 2008, Trenita-
lia, their main customer, had trains 
out of service because they could not 
be repaired due to the lack of GTOs. 
A spec of Silicon, 15 grams light, 
was able to render a 260 tons train 
useless. 
Now, almost a decade after the years 
2008-2009, when the lead times of 
GTOs were longer than one year, the 
market looks completely different. 
There are no new trains being built 
with GTO converters and further-
more, some established players like 

Siemens, Toshiba or Mitsubishi have 
either withdrawn or massively scaled 
back their GTO portfolio.
Due to the maturity of the GTO tech-
nology and challenges with sourcing 
the spare parts, the train operators 
like Trenitalia, are looking more and 
more into retrofit possibilities. The 
obvious choice are the IGBT based 
traction converters. A further advan-
tage for these newer converters is 
the up to 15 % overall improvement in 
efficiency. This was also the case for 
a request that ABB was pursuing dur-
ing the late summer of 2016. We got 
the information from Titagarh that 
they were following an opportunity 
from Trenitalia for a retrofit business. 
(continued on page 2)
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Dear reader!

Sometimes, comments made by 
a customer at an exhibition can 
lead to a development of an IGBT 
replacement module of a GTO and 
thus to the top story in our news-
letter. Enjoy reading about the 
traction refurbishment business 
in Italy and who knows, maybe we 
have another success story like 
this after meeting at PCIM Eu-
rope 2017! We are currently busy 
preparing for our most important 
yearly exhibition and look forward 
to seeing you all in May at our 
booth in hall 9, stand 203! More 
information about the conference 
program can be found on page 5.
On the same page, you can read 
about ABB’s recently won order 
for the UHVDC project Raigarh-
Pugalur, where ABB Semiconduc-
tors will deliver thyristors from 
the latest generation. 
A technical summary of this latest 
generation is presented on page 
4. There, you can also find a table 
with all the products in the pipe-
line and a summary of product 
features. The product change no-
tifications can be found as usual 
on page 6. 
With the recently launched 62Pak 
IGBT modules, we have released a 
new application note with mount-
ing instructions.
Regarding our online simula-
tion tool SEMIS I have good and 
bad news. The good one is, that 
since January, the new simulation 
option for a 6 pulse controlled 
rectifier topology is available. 
Unfortunately, Vasileios Kappa-
tos, our application engineer and 
responsible for SEMIS, is leaving 
ABB Semiconductors. His parting 
words can be found on this page 
Thank you, Vasileios for being our 
colleague for the last 3 years and 
also your contributions to the 
quarterly newsletter! All the best 
for your personal and profes-
sional life!

Yours, Katja Fröhlich
PG Communications Manager

Editorial
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Vasileios Kappatos’ parting words

Dear customers, dear colleagues 

After working as an Application Engineer 
for ABB Switzerland Semiconductors for 
the past 3 years, I am moving on to a new 
professional destination. It has been a 
time of exciting projects and collabora-
tions. During this period we had construc-

tive interactions in meetings and International events discussing on the 
ABB Semiconductors product portfolio. I always strived towards providing 
the best possible support for our business partners and customers. Such 
an example consists the SEMIS online tool for which I worked intensively as 
project coordinator.
I will miss working in the multinational, multicultural environment of ABB as 
well as all my colleagues there and of course our worldwide customers and 
partners. Nevertheless I feel privileged having experienced all this and as 
I am moving on I will keep these good memories! I wish you all the best in 
your life and career!
Stay tuned with this newsletter!

Yours, 
Vasileios Kappatos

Traction refurbishment business in 
Italy  (cont. from cover page)

Titagarh is an Indian company that in 
2015 bought the Italian company Fire-
ma Transporti. 
ABB has a long history of collabora-
tion with Firema, for example having 
designed-in the SPT 3.3 kV IGBT mod-
ules for the “Meneghino” converter 
some 10 years ago. This same con-
verter was used in two other impor-
tant projects: Metro Expo Milano and 
Metro Lima. 
The new request was to replace the 
original 4.5 kV GTOs with 4.5 kV IGBT 
modules. We got in close technical 
discussions with the customer and 
agreed on a solution with combined 
3.3 kV and 4.5 kV HiPak IGBT modules. 
The 3.3 kV module would be used 
on the entry chopper, where voltage 
is lower but the current loading is 

higher. 
One of the critical requirements was 
for a 4.5 kV HiPak2 chopper module. 
Such a module was not in the ABB 
Semiconductors portfolio at the time 
of the enquiry. The main challenge 
was that Titagarh was on a very tight 
schedule which would not allow for 
mistakes or second chances. Under 
these conditions, ABB Semiconduc-
tors committed to develop and deliv-
er the chopper module within 3 
months. 
Today we can proudly say that ABB 
Semiconductors effort was reward-
ed. We received via ITABB, our distrib-
utor in Italy, the official order for this 
project. Moreover, we can announce 
that even though the official pur-
chase order was received beginning 
of March, we could still confirm the 
first deliveries for end of March 2017. 
In this way, we cut the required lead 
time for development of this new 
module by a factor of three!
Very well done to all people involved! 
(vb)

HiPaks 3300 V and 4500 V 



 ABB news 1|17

3

ABB recently got the order for an 
ultrahigh-voltage-direct current 
(UHVDC) project in Raigarh-Pugalur, 
India. This mega project will connect 
Raigarh in Central India to Pugalur in 
the southern state of Tamil Nadu and 
meet the electricity demand of over 
80 million people. The 1830 kilometer 
long overhead link will be one of the 
longest in the world. The DC line volt-
age rating is 800 kilovolt, the power 
rating 6000 megawatts – the equiva-
lent of about six bigger power plants. 
ABB Semiconductors will deliver 
10’000 pieces of the latest thyristor 
generation for this project. By apply-
ing the new design concept, losses 
can be greatly reduced by roughly 
15 %. As the semiconductor device 
has significant contribution to the 
losses of an HVDC system, this will 
help our customer to reach highest 
efficiency and reduce lifetime oper-
ation cost significantly. Read more 
about the latest thyristor generation 
on page 4. (cw, jv)

10’000 thyristors for 
the UHVDC project 
Raigarh-Pugalur

Publications 
calendar

 − Bodo’s Power Systems, December 
2016  
“The rugged 62Pak IGBT module 
range employing the next Genera-
tion 1700V SPT++ chip set for 175°C 
operation”

 − Bodo’s Power Systems, February 
2017
“The Next Generation Bimode In-
sulated Gate Transistors Based on 
Enhanced Trench Technology”

 − Bodo’s Power Systems, March 2017
” High current welding diodes for 
demanding industrial applications”

 − Product catalog 2017, Februar 2017
 − Product brochure 2017, April 2017

All published publications are available 
for download on www.abb.com/semi-
conductors.

First orders for LinPak converters

ABB receives orders of over 70 MUSD 
from the Swiss Train Manufacturer, 
Stadler Rail. With one of these orders, 
Stadler builds 33 KISS (Komfortabler 
Innovativer Spurtstarker S-Bahn-
Zug) trains, also known as the proj-
ect Mälab. 
The KISS trains (Doppel Stock, DOS-
TO) form the backbone of the com-
muter network in Zurich. They already 
proved their versatility by accommo-
dating a large number of passen-
gers with comfortable seats, multi-
functional areas for bikes, strollers, 
wheel chairs and the ability to have 
a high acceleration for short periods 
of time. In the newest generation of 
traction converters for these trains, 
ABB Transportation in Turgi will use 
a topology based on the 1700 V Lin-
Pak IGBT modules. The change from 
the classical HiPak converter to Lin-
Pak allows an increase in efficiency. 
Additionally, as LinPaks are very ver-
satile with just one size, ABB Trans-
portation has the flexibility to use 
these IGBT modules for a given pow-
er rating optimally. Furthermore, fol-
lowing the availability of the LinPak 
with higher and lower blocking volt-
age capability, the same converter 
platform can be used for all voltage 
classes.  

Complementing the use of the LinPak 
in the KISS trains, ABB has already 
booked two projects where our Lin-
Pak will be used for the first time in 
the fourth generation of Stadlers 
FLIRTs (Fast Light Innovative Region-
al Train). As in the case of the KISS 
trains, the use of LinPak for the 
FLIRTS in projects for the Schweizeri-
sche Südostbahn (SOB) will improve 
the converter’s efficiency and the 
cost vs. performance ratio. 
With the first deliveries for the pro-
totype converters by mid-2017, ABB 
Semiconductors in partnership with 
ABB Transportation will see the first 
commercial use of the brand new Lin-
Pak module. Next time you fly into 
Zurich Airport and take the train to 
the Main Station, chances are that 
you will ride in a train powered by 
converters built with LinPaks. (vb)

LinPak IGBT module
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Products in the pipeline 
BiMOS and bipolar

Product features
1700 V /  2 x 450 A LoPak1 

 − Industry standard compatibility, 
compact and low-profile phase leg 
module with copper baseplate

 − Excellent switching behavior
 − 1700 V SPT++ chipset featuring low-

est losses and highest ruggedness 
up to 175 °C operation tempera-
ture

 − Production ramp-up scheduled for 
2nd half of 2017

1700 V and 3300 V LinPak 
 − Ultra low inductive module for fast 

low-loss IGBT/diode chipsets
 − Modular thanks to easy paralleling 

with negligible derating
 − 1700 V SPT++ chipset featuring low-

est losses and highest ruggedness 
up to 175 °C operation tempera-
ture

– 3300 V SPT+ chipset offers lowest 
losses and unrivaled robustness 
up to 150 °C

– Mass production start for 1700 V 
LinPak in May 2017. LinPak 3300 V 
is in final sampling. Mass produc-
tion planned for Q3’2017

2200 V and 6000 V dual diode 
modules

 − Pressure contact technology 
modules with the highest reliabil-
ity and quality in terms of power 
cycling capabilities

 − Insulated baseplate with alumi-
num nitride ceramic achieves 
excellent heat transfer and high 
insulation voltage

4500 V RC-IGCT
 − Optimized for the use in applica-

tions like industrial MVD, wind-
power conversion, STATCOMs, 
power quality and railway inter-
ties, to name a few

 − Main advantages are the very low 
on-state losses provided by the 
thyristor structure, the negligible 
turn-on losses in the semicon-
ductor and the high reliability of 
the devices

 − The HPT+ IGCT cell leads to 
increased performance at high 
junction temperatures. Changes 
to the package led to a great re-
duction of the thermal resistance 
as well as the inherent capacity 
for handling surge currents

8500 V phase control thyristor
 − Latest high performance thyristor 

generation, developed with focus 
on minimizing the losses and 
maximizing the power rating

 − Addressing demanding high-
end industrial applications as 
pumped hydro, drives and SVC

Part nr. Voltage Current Description Housing

5SNG 0450R170300 1700 V 2 x 450 A LoPak1: low profile phase leg module LoPak1

5SNG 1000X170300 1700 V 2 x 1000 A LinPak: ultra low inductive phase leg module LinPak

5SNG 0450X330300 3300 V 2 x 450 A LinPak: ultra low inductive phase leg module LinPak

5SED 0520S2240 2,200 V 450 A

dual diode module in 50 mm standard 

package 50Pak

5SED 0890T2240 2,200 V 890 A

dual diode module in 60 mm standard 

package 60Pak

5SHX 30L4520 4,500 V 3’000 A

reverse conducting integrated gate-

commutated thyristor (RC-IGCT) L

5SED 0480T6040 6,000 V 480 A

dual diode module in 60 mm standard 

package 60Pak

5STP 33U8500 8,500 V 3,310 A phase control thyristor U

New thyristor tech-
nology for UHVDC 
stations

For long distance transmission, 
UHVDC technology is the selection of 
choice due to generally lower over-
all investment cost and lower loss-
es than an equivalent conventional 
transmission scheme. 
The device used for latest transmis-
sion line projects is the new thyris-
tor technology from ABB Semicon-
ductors. The new design concept is 
based on thinning the p-type anode 
and p-base layers in the active area, 
while leaving their original thickness 
at the junction termination (JT) in 
order to maintain the original block-
ing capability. In the bulk, where 
the n-base is thicker than at the JT, 
the leakage current caused by the 
punch-through effect is minimized. 
At the periphery, the punch-through 
effect remains in its original magni-
tude. However, as the bulk represents 
about 90 % of the total area, the total 
leakage current is greatly reduced 
both under forward and reverse 
blocking. Using this concept, the 
total device thickness can be slight-
ly lowered in order to achieve a lower 
forward voltage drop. Thanks to the 
significantly lowered leakage current, 
there is no loss of original breakdown 
voltage. (cw, jv)

Latest thyristor generation 8,5 kV
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ABB Semiconductors at PCIM 2017

ABB Semiconductors will be attending PCIM Europe 2017 in Nuremberg, Ger-
many, from May 16 - 18.
Join us at hall 9, stand 203 (same location as last year) for the latest innova-
tions in ABB power semiconductors. 
In addition to the exhibition of our power semiconductors portfolio, we will 
present a number of technical papers at the PCIM Conference and at the Exhi-
bition Forum as follows:

Poster Dialogue Sessions:
 − Tue, 16 May 2017, 15:30, Foyer Ground Floor Entrance NCC Mitte, PP004,

“New Generation Large Area Thyristor for UHVDC Transmission”
Jan Vobecky, Karlheinz Stiegler, Marco Bellini, Urban Meier, ABB Switzerland 

 − Tue, 16 May 2017, 15:30, Foyer Ground Floor Entrance NCC Mitte, PP005,
“The Next Generation of 4500 V / 3000 A BIGT StakPak Modules”
Franc Dugal, Andreas Baschnagel, Munaf Rahimo, Arnost Kopta, ABB Swit-
zerland

 − Tue, 16 May 2017, 15:30, Foyer Ground Floor Entrance NCC Mitte, PP028,
“Optimized Layout of 1700 V LoPak1 IGBT Power Module by Holistic Design 
Approach” 
Sven Matthias, Samuel Hartmann, Athanasios Mesemanolis, Raffael Schnell,
ABB Switzerland

 − Tue, 16 May 2017, 15:30, Foyer Ground Floor Entrance NCC Mitte, PP029,
“Paralleling of LinPak Power Modules”
Andreas Baschnagel, Daniel Prindle, Silvan Geissmann, Fabian Fischer, 
Samuel Hartmann, Raffael Schnell, Gontran Pâques, Arnost Kopta, ABB 
Switzerland

 − Tue, 16 May 2017, 15:30, Foyer Ground Floor Entrance NCC Mitte, “A Technol-
ogy Platform for Reverse Conducting IGCT with 94 mm device diameter”
Dr. Tobias Wikström, ABB Switzerland

Conferences:
 − Wed, 17 May 2017, 10:30, Room Brüssel 2, “An Optimized Plug-In BIGT with 

No Requirements for Gate Control Adaptations”
Munaf Rahimo, Charalampos Papadopoulos, Chiara Corvasce, Arnost Kop-
ta, ABB Switzerland

 − Wed, 17 May 2017, 11:30, Room Brüssel 2, “The Next Generation of High 
Power Modules with Enhanced Trench BIGT Technology”
Charalampos Papadopoulos, Munaf Rahimo, Chiara Corvasce, Maxi Anden-
na, Arnost Kopta, ABB Switzerland

 − Thur, 18 May 2017, 14:30, Room Brüssel 1, “1.7 kV High-Current SiC Power 
Module Based on Multi- Level Substrate Concept and Exploiting MOSFET 
Body Diode during Operation”
Slavo Kicin, Enea Bianda, Francisco Canales, ABB Corporate Research, Swit-
zerland; Samuel Hartmann, Fabian Fischer, ABB Switzerland

For an appointment at the exhibition, please contact your ABB sales person 
or send an e-mail to abbsem@ch.abb.com or just come to our booth. We 
are looking forward to discussing our latest innovations with you.

Application note
Mounting instruc-
tions for 62Pak
The recently launched 62Pak IGBT  
modules are the first members of the 
medium power segment line-up and 
are designed according to the highest 
quality standards. In order to benefit 
from the excellent reliability offered 
by ABB’s 62Pak modules it is crucial to 
assemble them appropriately into the 
converters and design the converter 
to IGBT module interface in the best 
possible way.
The application note “Mounting in-
structions for 62Pak modules” deals 
with the following topics:
Converter design

 − Gate-drive design recommenda-
tions

 − Mechanical design recommenda-
tions for bus-bar and heat sink

 − Considerations about climatic 
conditions

Assembly guidelines
 − Application of thermal grease for 

optimal heat-transfer including 
stencil drawings for stencil print-
ing

 − Proper mounting procedures in-
cluding torque values and limita-
tion of terminal forces

 − ESD protection considerations
The best practice procedures and 
design recommendations given in the 
mounting instruction help the user to 
design the power inverter right from 
the beginning and set-up his inverter 
assembly process in order to avoid 
early field failures due to module 
mishandling. Also proper assembly in-
struction helps our customer to start 
with highest assembly yields and thus 
lower his manufacturing costs.
The full application note 5SYA 2106 is 
available for download on www.abb.
com/semiconductors. (rs)

Example of modules after stencil print
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Since January a new simulation op-
tion is available in the SEMIS tool. It 
is a 6 pulse controlled rectifier topol-
ogy, one of the most commonly met 
in the industry for Phase Controlled 
Thyristors (PCT). It allows users to 

evaluate the performance of the 
ABB PCT product portfolio similarly 
as in all other previously introduced 
topologies. The user can set his own 
application parameters and try simu-
lation sessions with different thyris-
tor options from the ABB Semicon-
ductors portfolio. The results provide 
information on the expected typical 
semiconductor losses and virtual 
junction temperature rise (Tvj). 
This new feature comes to fill in the 
gap for a simulation circuit oriented 
in PCT application. In this way a 
broader range of the ABB Semicon-
ductors product portfolio can now be 
effectively demonstrated to custom-
ers seeking a preliminary technical 
component evaluation. 
For accessing this new circuit, go 
to the SEMIS web page where an 
instruction manual for this circuit is 
also available for download. (vk)

New qualified products 
BiMOS and bipolar

Part nr. Voltage Current Description Housing

5STP 48Y7200 7200 V 4840 A phase control thyristor Y

5STP 45Y8500 8500 V 4260 A phase control thyristor Y

8500 V and 7200 V PCTs
 − Latest high performance thyristor 

generation, developed with focus 
on minimizing the losses and 

maximizing the power rating
 − Addressing demanding high-end 

industrial applications such as 
pumped hydro, drives and SVC

Product features

Product change notifications 
BiMOS and bipolar

PCN nr. Part nr. Subject PCN issuing date

IGBT 16-11 5SMY xxM1720 /5SMY xxM1730 new stepper tool January 2017

PCT 16-18 Bipolar products adaptation of marking December 2016

6 Pulse controlled rectifier circuit 
available on SEMIS


