
2013, the year when ABB celebrated its 
100 years involvement in power elec-
tronics, comes to an end. It will be suc-
ceeded shortly by 2014, the year when 
ABB will celebrate its 60 years involve-
ment in power semiconductors. Both 
BBC and ASEA commenced semicon-
ductor development in the early 50’s. 
In 1954, BBC presented its first recti-
fier diode (rated 100 volt, 100 ampere) 
which came onto the market two years 
later in 1956. These early semiconduc-
tors were made of germanium and soon 
replaced by silicon. The era of high-
power semiconductors was initiated 
when BBC presented a 100 ampere, 
1.2 kilovolt thyristor at the Hannover 
fair in 1961. In the years 1960 to 1970 

the range of high-power semiconductor 
devices and their applications expand-
ed rapidly and mercury vapor devices 
quickly became obsolete. Today, ABB 
Semiconductors still is a leading suppli-
er of high-power semiconductors offer-
ing a full range of bipolar and IGBT 
devices that are key components in a 
variety of markets and applications.
There will be closer reviews on ABB’s 
60 years involvement in power semicon-
ductors in the course of next year, both 
in Newsletters and other means. An 
ABB Semiconductors review on 2013 
and an outlook into the next future is 
given already now by Jürgen Bernauer, 
Managing Director of ABB Power Semi-
conductors, on page 2.
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Dear Readers

The year 2013 triggered three main events: 100 years ABB Power Electronics, PCIM 
in Nuremberg and our international sales meeting in Prague. All events were unique 
and evolved specific highlights. Let me start with the PCIM in Nuremberg in May. 
Many customers visited our fantastic stand and had a look at our offerings. The im-
proved HiPak, the promotion of StakPak and our large IGCT attracted the custom-
ers. For the first time we also presented our capabilities to supply test systems. We 
discussed with experts, presented various technical papers and trained the young 
generation on power semiconductors. 
In September we welcomed close to 40 persons joining the international sales 
meeting in Prague.  It’s been a perfectly organized event by our ABB Prague team. 
I got the opportunity to present our vision & goals and the four big initiatives con-
cerning competitiveness, market focus, portfolio extension and ABB’s 18 MUSD 
investment in wide-bandgap semiconductors R&D activities. In intensive three days 
we shared the mutual expectations. Sven Klaka and his product management team 
toured us through technology & products and our guests worked hard to identify 
new design-in opportunities in the market. A charming “semiconductor family spirit” 
enclosed the whole event and the team-building exercise through rainy Prague was 
amazing for all of us.
Our 100 years history in Power Electronics was ubiquitous in various journals and 
magazines. We are all proud on our history and the milestones in traction, HVDC 
and industrial applications. The next time you visit us at our Lenzburg facilities you 
will notice a new attraction at the entrance: an original mercury-arc rectifier posi-
tioned in a brand new power semiconductor factory. Have a look at the documen-
tation and remember the times of heavy steel vessels pumping mercury particles 
through the device to supply electricity to the Bernese Oberland railway in the Swiss 
Alps. This attraction gave the adequate framework for our recent event in the 
Lenzburg facilities which we organized for our employees and their families and 
where we welcomed more than 500 participants.
Looking forward to 2014 I see many short-term opportunities in our volatile business 
environment. The best market intelligence is needed and a close communication 
with our sales and planning department requested to reach our goals. As I stated 
already last year to many customers: The invested ABB factory capacities in 
Lenzburg and Prague are there to serve our customers and improve their productiv-
ity and energy efficiency. 
Trust in our capabilities.
And don’t forget: you can contact me at any time under juergen.bernauer@ch.abb.
com.

Sincerely
Jürgen Bernauer
Managing Director Power Semiconductors

Jürgen Bernauer
Review and outlook
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Just a couple of days and 2013 
is history. History was a frequent 
subject this year as we celebrated 
ABB’s 100 years involvement in 
power electronics. And history will 
be an expected subject also next 
year when we will celebrate ABB’s 
60 years involvement in power 
semiconductors. Naturally, history 
and future is the subject for this 
Newsletter’s cover story and Jür-
gen Bernauer’s review of 2013 and 
outlook for 2014 on page 2.
As we started rolling out our im-
proved HiPak IGBT modules this 
quarter – by the way, the 1.5 kA / 
3.3 kV module 5SNA 1500E330305 
was the first one to roll out and 
some thousands have already been 
delivered – we take the opportu-
nity to concentrate in the focus 
columns on IGBT related subjects: 
our improved HiPak IGBT modules 
(technology in focus on page 5), 
the new 3.3 kV / 2x500 A high-
voltage dual-switch module 5SND 
0500N330300 (product in focus on 
page 6) and FACTS solutions (ap-
plication in focus on page 4).
Don’t miss out to get informed on 
the latest product updates as well 
as up-to-date-information on prod-
ucts in the pipeline, newly qualified 
products, phased-out and obsolete 
products on page 3.
Just on time and ready for the new 
year a new web portal with a new 
design that makes greater use of 
images in larger formats is pub-
lished. It supports a more intuitive 
navigation within the content, mak-
ing it easier to find exactly what 
you are looking for.
Last but not least I would like to 
thank you for the good collabora-
tion and your interest in ABB and I 
cordially wish you a happy, healthy 
and enjoyable holiday season and 
year-end break.

Yours, Christoph Holtmann
Communications

Editorial
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3,300 and 4,500 V HiPak 0 diodes
–  new two in one package diode 
 modules complete the line-up for  
 HiPak0 IGBT modules

 − Target market: the new diodes can

Products in the pipeline 
BiMOS and bipolar

5,500 V diode:
–  Alloyed technology with excellent
    surge current ratings
–  Operating temperature from -40 °C  
    up to 190 °C
–  Reduced clamping force requirements
    due to smaller diode diameter
–  Target market:  industry and   
    traction

1,700 V IGBT die
 − First 1,700V IGBT-Diode chip-set 

with Tvj(op) up to 175 °C!
 − Chip size allows efficient de-heating 

and highest output power per rated 
amp

 − Target market:  fast switching chip-
set, idealy suited for low to medium 
power IGBT modules

3,300 V 2x500 A dual IGBT
 − Two in one package IGBT module 

for low inductive phase-leg designs, 
fully exploiting the benefits of the fast 
low-loss SPT+ chip set

 − Large clearance and creepage 
distance for operation in at least pol-
lution degree 2 environment

 − Based on the improved HiPak plat-
form with Tc = Tvj(op) = 150 °C and 
compliance with lates fire and smoke 
standards

 − Target market: ideally suited for 
multi-level SVC/HVDC, medium volt-
age drives and traction main- and 
auxilliary converters
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Part Nr. Voltage Current Configuration Housing Samples

5STP 42L1800 1,800 V 4,170 A phase control 

thyristor

L housing contact factory

5STF 28H2060 2,000 V 2,667 A fast switching 

thyristor

H housing contact factory

5SDD 55L5500 5,000 V 5,370 A rectifier diode L housing contact factory

5SDD 55M5500 5,500 V 4,850 A rectifier diode M housing contact factory

5SLZ 12J1700 1,700 V 150 A diode die 

10.1x10.1mm2

J-size available

5SMY 12M1730 1,700 V 150 A IGBT die 

13.6x13.6mm2 

M-size available

5SND 0500N330305 3,300 V 2x500 A dual IGBT N housing available

Product features

New qualified products 
BiMOS and bipolar

Part Nr. Voltage Current Configuration Housing

5SLG 0500P330300 3,300 V 2x500 A diode phase-leg P housing

5SLG 0600P450300 4,500 V 2x600 A Diode phase-leg P housing

The table below shows ABB Semicon-
ductors’ approximate current lead times 
(Prague & Lenzburg facilities). Compared 
to the values reported in September, 
the lead times for IGCTs, GTOs, diodes, 
StakPaks and dies remain short. For 
PCTs and welding diodes the lead times 
increased slightly, for HiPaks consider-
ably. Sampling quantities for HiPaks are 
still available in a relatively short time.
For exact lead time information please 
contact your ABB Semiconductors sales 
contact or the local distributor. The de-
tailed lead time indicator was sent to our 
official distributors a few days ago. 

• PCTs       5 – 12 weeks *
• Diodes    5 – 10 weeks *
• Welding diode   9 – 10 weeks *
• IGCTs    5 –  6 weeks *
• GTOs    5 –  6 weeks *
• HiPaks    8 – 10 weeks 
      (sampling quantities)*   
             14 – 20 weeks  
                             (higher quantities)*
• StakPaks    10 – 12 weeks*
• IGBT &              2 – 10 weeks*
 diode dies
 
*) The lead times above are estimates 
and are not guaranteed. For exact lead 
times, please contact your ABB Semi-
conductors sales contact or the local 
distributor.

Phased-out products
BiMOS and bipolar

Obsolete products
BiMOS and bipolar

Material Last deliveries

5SLX  12L2515 Nov. 2013

5SMX  12L2516 Nov. 2013

Material Replaced by

5SNA 1500E330300 5SNA 1500E330305

5SNG 0250P330300 5SNG 0250P330305

5SHY 35L4512 5SHY 35L4522

Lead time indicator

Product features

    be used as neutral point clamp        
    diodes in 3 level inverters allwoing a  
    very compact  solution for medium  
    voltage converters



Today’s deregulated energy markets require easy voltage and power flow control. 
Most of the installed AC power transmission networks were not designed to satisfy 
these requirements. FACTS (Flexible AC Transmission System) – a family of power-
electronic systems – is a mean to enhance security, capacity and flexibility of power 
transmission networks, helps power companies to increase transmission capacity 
over existing AC power lines and offers an alternative to the expensive and time 
consuming building of new power transmission lines or power generation facilities.
Most of the FACTS solutions for AC power transmission take advantage of high-
power semiconductors. Prominent examples are 
Dynamic shunt compensation

 − Static VAr Compensator (SVC)
 − Static Compensation (Statcom)

Series compensation
 − Thyristor-controlled Series Compensation (TCSC)

Energy storage solutions
 − Pumped-hydro
 − Battery based in conjunction with SVC Light®

SVC and Statcom systems use high-power semiconductors like thyristors and 
HiPak or StakPak IGBT modules, respectively, to control the amount of reactive 
power. This is necessary to maintain and control the grid’s voltage balance and 
maintain stability to the transmission system, generation plant and other grid-con-
nected parties like heavy industries or railways.
TCSC is a well-established technology that primarily eliminates subsynchronous 
resonance risks, damps active power oscillations and dynamically controls power 
flow in particular when transmitting large amounts of power over long distances or 
in parallel links. With TCSC, a capacitor bank is provided with a parallel thyristor-
controlled inductor, boosting the capacitive voltage. By controlling the additional 
voltage to be proportional to the line current, the TCSC is seen by the transmission 
system as having a virtually increased reactance.
Energy storage solutions are equally important as the power landscape is chang-
ing dramatically. The shift to renewable sources is good for the environment and 
sustainability but also makes delivering power reliably where and when it’s needed 
a bigger challenge. Most energy storage technologies are based on DC. To con-
nect such storage media to AC grids, a conversion step using power electronics is 
required. One solution is ABB’s DynaPeaQ system, which is based on SVC Light, 
combined with Li-ion battery storage. SVC Light is ABB’s STATCOM concept, utiliz-
ing Voltage Source Converters (VSC) connected in shunt to the grid at the trans-
mission level. State-of-the-art IGBT modules are utilized as switching devices.
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Pankaj Electronics was founded in India 
in December of 1974 by Mr. S. N. 
Methi. The vision was focused and 
words were simple: “To become a de-
pendable supplier to our customers and 
reliable partner to our principles”. Four 
decades hence the values have not 
changed which has resulted in Pankaj 
being in the top 2 power electronics 
distribution company in the country. Our 
business lines are divided into semi-
conductors (ABB, IXYS), sensors (ABB, 
PEM), capacitors (ICAR), resistors 
(EBG), high voltage products (Bhelke) 
and others.
Our constant endeavor is to use the 
strength of new technologies to improve 
the competitive edge of our customers 
for which we have and will continuously 
expand our product lines keeping the 
focus on latest developments in the 
electronics world. The result is 750+ 
satisfied customers from all possible 
application segments, spread all over 
the country and abroad. 
To deliver what we believe and say, and 
to raise our efficiency bench marks we 
migrated from our existing CRM to SAP 
distinctive logistics support systems. 
The latest group investment in build-
ing a new infrastructure in Noida aligns 
us in the path of future expansion and 
streamlining our operations to the best 
references in the world.
At Pankaj, we believe growth should 
also bring a sense of responsibility 
towards the society. It should help in 
creating a better world and to be able 
to do some good to the society in 
which we are rooted. We are associ-
ated for nearly 7 years with “Nai Disha 
Education Society” and “Young Men’s 
Association” which are helping children 
with their educational needs. It is a very 
gratifying experience for us and we wish 
to expand the horizons of our corporate 
social responsibility initiatives.

Portrait:
ABB distributor

Pankaj Electronics 

Application in focus
FACTS – Systems for flexible power trans-
mission

Typical single line diagram of a DynaPeaQ Energy Storage System.
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New Semiconduc-
tors web portal 
launched  

ABB’s Semiconductors business has 
published a new web portal, which is 
designed to present the business in a more 
holistic way and improve user experience. 
The new approach is part of an effort to 
elevate ABB’s products and services web 
presence to the next level of online usability. 
The updated platform is more externally 
focused and provides users with multiple 
access routes that are designed to make 
the company’s online product and services 
offering easier to navigate. 
The new design makes greater use of images 
in larger formats than previous layouts, in 
order to create a more compelling brand 
experience for the visitor. The content has also 
been restructured to support a more intuitive 
navigation, making it easier for the users to 
find exactly what they are looking for. 
For example, the “Our Offerings” section 
allows easily finding and downloading 
application notes, brochures, datasheets, 
specifications or technical publications for 
the corresponding product family. The “News 
and Features” section is a new addition that 
provides a platform to share with readers 
the latest technologies, success stories and 
market developments. 
The address remained the same: www.abb.
com/semiconductors. The website is also 
easy to navigate with smart phones. So go 
ahead and see for yourself!

Technology in focus
Improved HiPak modules

Today, IGBT based power electronic 
modules are the devices of choice for a 
vast range of applications from light-rail 
vehicles, heavy duty multi megawatts 
locomotives, to hundred megawatts 
high-voltage direct current (HVDC) 
installations. High reliability is the key 
element that needs to be addressed in 
all applications. We challenged the limits 
of both, the electrical and reliability 
specifications, and have developed an 
improved HiPak package, while main-
taining identical electrical and thermal 
characteristics and an unchanged func-
tional electro-mechanical layout com-
pared to the existing HiPak platform.
The increased reliability expectations 
without changing the electrical and 
thermal behavior, are satisfied by the 
exploitation of new, well-known and 

established technologies like
 − standard aluminum wire bond con-

nections substituting previously em-
ployed solder connections between 
substrate and gate print,

 − redundant double wire connections 
between substrate and gate print,

 − in-line control of joint quality of all 
wire bonds,

 − stitch-bonds on the emitter side
 − improved main terminal solder feet 

with specifically designed spacers 
in order to achieve a homogenous 
solder layer thickness

These adaptations allow the costumer 
for a one-to-one replacement without 
any need for requalification. The main 
features of the improved HiPak are

 − a four times higher power cycling 
capability for the bond wires,

 − an increased operating temperature 
range now allowing operation from 
-50 °C to 150 °C and

 − a housing that complies with the lat-
est Fire & Smoke standards, required 
for traction applications (NFF 16-
101/102 I3 – F2, CEN TS 45545 HL2 
cat. R23).

This concept of improving well estab-
lished processes and design elements 
and roll out on an existing product plat-
form proves that substantial quality and 
reliability gain can be achieved without 
the need for the customer to redo a 
costly and time consuming design-in.

Improved HiPak2 module featuring reliability 

and performance gain by means of improved 

auxiliary connections, improved main terminal 

feet and improved wire-bonding layout.

PCN Nr. Part Nr. Subject Deadline for 
acceptance

PCD 13-01 leakage current measurement at room 

temperature

December 2013

PCT 13-02 PCTs additional Silicon supplier October 2013

PCT 13-03 PCTs leakage current measurement at room 

temperature

December 2013

IGBT 13-06 HiPak G/J housings new housing material September 2013

IGBT 13-07 HiPak P housing new housing mat./inverse polarity protection September 2013

IGBT 13-09 5SNA 1500E330305 improved HiPak package Novemver 2013

IGBT 13-11 5SNA 1200E330100 Improved HiPak package January 2014

IGBT 13-12 HiPak E-housings Improved HiPak package January 2014

IGBT 13-13 HiPak M- and 

N- housings

Improved HiPak package January 2014

Process change notifications
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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© 2013 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 1306
E-Mail:  abbsem@ch.abb.com

www.abb.com/semiconductors

 − E&E Faszination Elektronik, May 2013
     “100 Jahre ABB Leistungselektronik”

 − Bodo’s Power Systems, May 2013  
 “From mercury-arc to hybrid 
 breaker”, 1st part

 − ABB Review, June 2013
 “From mercury-arc to hybrid 
 breaker”

 − Bodo’s Power Systems, July 2013  
 “From mercury-arc to hybrid 
 breaker”, 2nd part

 − Bodo’s Power Systems, September 
2013

 “ABB IGCTs: Benchmark perfomance  
 with developments on many   
 fronts”

 − Power Electronic Europe, September 
2013

 “Improved HiPak modules from ABB  
 for power electronic applications”

 − Power Electronic Europe, December 
2013

     “Quality test systems for high power          
     semiconductors” 

 − Product catalog 2014 is already 
online. Printed version available in 
January 2014.

Product in focus 
3.3 kV HiPak1 dual-switch
With the 5SND 0500N330300 ABB 
introduces a new high-voltage dual-
switch module on the market that has 
an industrial standard footprint and 
enables modern low-inductive converter 
designs. The new module with a cur-
rent rating of 500 A per switch is an 
expansion of the 3.3 kV portfolio to the 
lower current range and closes the gap 
between the 3.3 kV / 1 kA HiPak1 and 
the 2x250 A / 3.3 kV HiPak0 module. 
The module is equipped with the latest 
leading edge SPT+ chip set featuring an 
operating temperature of up to 150 °C.
The new HiPak1 dual-switch module 
is designed according to the new im-
proved HiPak platform with epoxy-free 
casing, improved wire bonding and 
ultrasonic bonded internal auxiliary 
connections. This new module fulfills 
the latest Fire & Smoke standards 
required in traction applications and is 
a benchmark in bond wire load cycling 
performance with a capability of up to 
2 million cycles for ∆T = 60 K and Tvj,max 

= 150 °C. Thus, for most applications 
bond wire fatigue is no more a lifetime 
limiting factor.
Despite the compact design, the new 
dual-switch HiPak offers identical sur-
face creepage distances between the 
connections as the existing 3.3 kV 
HiPak modules allowing operation in at 

least a pollution degree PD2 environ-
ment. The creepage distance is facili-
tated by placing the auxiliary connec-
tion on the distinct housing expansions, 
often referred to as balcony. 
The dual-switch configuration of the 
new HiPak allows the design of a low 
inductive power converter phase-leg by 
minimizing the loop area between +DC 
and –DC (figure 1). With two separate 
single IGBT modules this is more dif-
ficult to achieve and requires more 
sophisticated designs. The distinct ad-
vantage of a low inductance phase-leg 
design is that it enables the full usage 
of the low switching and conduction 
loss 3.3 kV SPT+ chip set. As a result, 
the full switching speed can be ex-
ploited with less overvoltage and oscil-
lations compared to a solution with two 
single modules and higher inductance. 
In addition, the modules can be eas-
ily connected in parallel and therefore 
allow for a straight-forward scale-up of 
the inverter rating.
The new module fits perfectly into many 
power applications such as traction 
auxiliary and main converters, medium 
voltage industrial drives but also in up 
to double digit megawatt multilevel 
converter applications like SVC (Static 
VAR Compensators) and HVDC (High-
Voltage DC).

Figure 1: The new 2x500 A / 3.3 kV dual-switch IGBT module (5SND 0500N330300) with denoted 
electrical connections.


