
ABB Semiconductors introduced its new 
web based semiconductor simulation 
tool SEMIS. This tool is intended to help 
customers select the ABB power semi-
conductors that best fit to their applica-
tions. Through simple steps, the online 
simulations can be run from a comput-
er or mobile device and results can be 
quickly received, without having to reg-

ister or sign-in anywhere. SEMIS cal-
culates the losses and the temperature 
rise in ABB high-power semiconduc-
tor devices for common converter topol-
ogies. To start with, a 2-level volt-
age-source inverter circuit that feeds 
a 3-phase passive load is available as 
shown in the figure above. (continued 
on page 2)
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Do we need new IGBT module 
standards for the higher perfor-
mance segment? This question 
was asked by Raffael Schnell, 
Product Manager BiMOS at ABB 
Semiconductors, in the latest 
‘PCIM Europe Community.Dialog’.
He immediately answered: “Ever 
more efficient and above all faster 
chipsets are taking the established 
modules and also their adapted 
bus bar to their limits. There is, be-
yond any doubt, a need for a new 
module standard with lower induc-
tance.” The PCIM is almost upon 
us and you should take the chance 
to discuss this subject face-to-face 
with us in Nuremberg, Germany. 
The LinPak, however, is just one of 
many subjects we will be address-
ing and focusing on at the PCIM. 
There will be many ABB presenta-
tions and talks at the technical 
conference but also at the PCIM 
exhibitor forum and – for the first 
time – also at our stand. Please do 
not hesitate to contact us for your 
free PCIM Entrance Pass.
This Newsletter’s cover story is on 
our new web based semiconductor 
simulation tool SEMIS. According 
to the feedback so far, this tool 
is proofing to be a great success 
among designers and develop-
ers using it. On pages 1 and 2 
you can read more about the new 
topologies and semiconductor 
models being added to the SEMIS 
tool shortly. Finally, we would like 
to point on page 4 to the recent 
nomination of Dr. Ulrike Grossner, 
a former ABB Corporate Research 
specialist, as Full Professor of 
Power Semiconductors at the 
Swiss Federal Institute of Technol-
ogy in Zurich (ETH Zurich), which 
underlines ABB’s competence in 
the field of power electronics.

Looking forward to seeing you in 
Nuremberg!

Yours, Christoph Holtmann
PG Communications Manager

Editorial

As SEMIS is based on the PLECS simu-
lation software, the ABB semiconduc-
tor thermal models (in XML format) are 
available for download from our website, 
so that PLECS users can use them to 
simulate ABB products accurately on 
their own. Thermal models of HiPak IGBT 
and diode modules as well as of IGCTs 
and the corresponding diodes are avail-
able for download already today. A more 
comprehensive article on SEMIS will be 
published in Bodo’s Power Systems, 
issue May 2015. (vk, ch)

To run SEMIS is straight forward: on 
www.abb.com/semiconductors you 
click on the SEMIS tile under ‘News and 
features’ or ‘Links and downloads’, you 
input parameters like load power, power 
factor, heat sink thermal resistance, 
IGBT module voltage and type (single, 
dual, half bridge or chopper), then 
SEMIS lists the available HiPak IGBT 
modules on the screen and you just se-
lect your favorite to start the simulation 
(figure to the right). SEMIS also offers 
simultaneously simulation with several 
HiPak modules, thus allowing an easy 
comparison and finding the best choice 
for your particular application. SEMIS 
provides graphic and arithmetic results 
for the semiconductors’ losses and 
junction temperature Tj (figure below) as 
well as for other output parameters like 
real power, phase voltage and phase 
current.
In this way, a comprehensive semicon-
ductor evaluation is offered.
SEMIS will be soon expanded to more 
converter topologies, starting mid 2015
with a 3-level voltage source inverter. 

SEMIS – The web based ABB 
semiconductor simulation tool (cont.)
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Publications calendar
 − Bodo’s Power Systems, December 2014

 “Enhanced Trench IGBTs and Field Charge Controlled Diode – The Next Leap in  
 IGBT and Diode Performance”

 − Application note: 
 “High current rectifier diodes for welding applications”

 − High power semiconductors catalog 2015 (released in February 2015)
 − New product flyers to be released at PCIM Europe 2015
 − Bodo’s Power Systems, May 2015

 “SEMIS – An Interactive tool for selecting the right device for your application”
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Application note 
Applying fast 
recovery diodes
ABB has a long history of producing high 
power fast recovery diodes for applications 
such as Voltage Source Converters (VSC), 
Current Source Converters (CSC) and DC 
choppers. The diodes are typically used 
in combination with IGCTs and GTOs as 
freewheeling diodes, snubber diodes and 
clamp diodes.
When designing with fast recovery diodes, 
there are certain issues to be considered, 
the most important of these are addressed 
in the application note “Applying fast 
recovery diodes”:
1. Fast recovery diode product range 

The application note starts with a 
section summarizing the key require-
ments and conditions needed for 
applying the diodes as freewheeling, 
snubber or clamping diode together 
with a GTO or IGCT.

2. Data sheet users guide 
This section is a detailed guide on 
reading and understanding the data 
sheet of an IGCT or GTO freewheel-
ing, snubber or clamping diode. 
Parameters and ratings are defined 
and explained in detail as they appear 
in the data sheet. 

3. Design recommendations 
This paragraph recommends how to 
determine the right diode for applica-
tions where the conditions are very 
close to the conditions given in the 
diode data sheet as well as where 
they are different. Diode switching and 
important parameters that must be 
given special consideration like diode 
turn-on, turn-off and surge current are 
discussed in full detail in this section, 
too.

The fast recovery diodes application note 
provides very important, valuable and help-
ful information in addition to the informa-
tion given in the data sheet. We strongly 
recommend to read the full application 
note which is available for download on 
www.abb.com/semiconductors in the sec-
tion ‘Links and downloads’. (ch)

Product in focus 
Fast recovery diodes for press-pack 
IGBTs and IEGTs
Recently, ABB has developed a new 
range of fast 4.5 kV diodes offering 
enhanced Safe Operating Area (SOA) and 
controlled (soft) reverse recovery at high 
di/dt and dv/dt levels. These diodes were 
developed for IGCT based applications, 
where they function in harsh conditions 
as Clamping, Neutral-Point Clamping and 
Free-Wheeling diodes. They also proved 
to operate safely in power electronic 
circuits employing IGBT and IEGT press-
packs, where di/dt up to 5 kA/µs is 
particularly required. This operation is 
possible thanks to a doping profile of 

the silicon wafer, which was optimized for 
a wide range of current densities and di/
dt levels. The figure shows the reverse 
recovery current and voltage waveform of 
a 4.5 kV / 2 kA diode (5SDF 20L4520) with 
85 mm pole piece at 140 °C. The observed 
long recovery tail time at a current of 2.6 
kA ensures that there is enough excess 
carriers for soft recovery behavior at low 
current densities. An optimized housing 
design for a low thermal resistance 
secures a stable long life operation up to 
the rated current and maximum junction 
temperature. (jv)

Reverse recovery of a 4.5 kV / 2 kA diode (SDF 20L4520) in the test circuit with a 4.5 kV / 2 kA Stak-

Pak module (press-pack IGBT, 5SNA 2000K450300). 

Ls = 200 nH, Rg ON,OFF = 0.47 - 11 Ω.

PCN nr. Part nr. Subject PCN issuing date

IGCT 14-02 5SHX 26L4520, 5SHX 19L6020, 

5SHY 35L4520, 5SHY 35L4522, 

5SHY 40L4511, 5SHY 55L4500, 

5SHY 50L5500, 5SHY 42L6500

change on gate unit print 16 Dez 2014

PCT 15-01 5STB 18N4200, 5STB 13N6500, 

5STP 28L4200, 5STP 38N4200,  

5STP 38Q4200, 5STP 18M6500, 

5STP 26N6500

additional silicon supplier 23 Feb 2015

Process change notifications
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New qualified products 
BiMOS and bipolar

Part nr. Voltage Current Description Housing

5SDF 28L4521   4,500 V 2,620 A IGBT diode L housing

5SDF 20L4521 4,500 V 1,950 A IGBT diode L housing

5SHZ 11H6500 6,500 V 1,100 A Reverse blocking IGCT H housing

Product features
4,500 V fast diode for IGBT operation

 − Optimized for IGBT operation
 − High RBSOA up to high di/dt
 − Optimized for low switching losses
 − Cosmic radiation withstand rating
 − Target market: developed to operate 

safely in power-electronic circuits 
employing IGBT and IEGT press-
packs, where di/dt up to 5 kA/µs is 
particularly required. This is possible 
thanks to a doping profile of the 
silicon wafer, optimized for a wide 
range of current densities and di/dts

6,500 V reverse blocking (RB) IGCT
 − Capable of blocking reverse voltage 

(symmetrical IGCT) 
 − Optimized for current source inverter 

technology (CSI)
 − Target market: The RB-IGCT is the 

power switch of choice for CSI eg 
for medium voltage drive systems as 
well as for breaker applications

The Swiss Federal Institute of Technology 
in Zurich (ETH Zurich) created a fourth 
professorship within the context of its 
electrical energy initiative. This initiative is 
aimed at not only boosting research and 
teaching, but also supporting industrial 
partners with their work. An important 
research focus for the new professorship 
is the development of wide bandgap 
semiconductors, their optimal packaging 
and their deployment in the high-voltage 
electrical network of the future. 

Dr. Ulrike Grossner has been appointed 
Full Professor of Power Semiconductors 
and is heading the Advanced Power 
Semiconductor Laboratory in the 
Department of Information Technology 
and Electrical Engineering at ETH Zurich 
since February 2015.

Before Ulrike Grossner’s appointment 
at ETH, she was Principal Scientist at 
ABB Corporate Research in Baden-
Dättwil, Switzerland. Ulrike Grossner 
is an internationally recognized expert 
in semiconductors, specialized in the 
development of new semiconductors 
based on wide bandgap materials. She 
has previously worked at top universities 
and in the research departments of 
leading technology companies. 

The Swiss Federal Institute of Technology 
is consistently rated among the top 
universities for engineering and technology 
in the world. The fact that ETH Zurich has 
appointed Ulrike Grossner, a former ABB 
Corporate Research specialist, underlines 
ABB’s competence in the field of power 
electronics. (ch)

ABB employee 
became ETH 
professor

Dr. Ulrike Grossner at ABB Corporate Research 

in Baden-Dättwil, Switzerland.

ABB sets world record in HVDC Light 
voltage level

In January, ABB successfully 
commissioned a high-voltage direct 
current (HVDC) link between Norway 
and Denmark to increase availability of 
renewable hydroelectric and wind power in 
the region’s electricity grid.
At 500 kilovolts (kV), the Skagerrak 4 link 
sets a new record in transmission voltage 
using Voltage Source Converters (VSC). 
For Skagerrak 4, ABB delivered two 700 
MW Voltage Source Converter stations 

based on the company’s HVDC Light® 
technology. The new link operates in 
bipolar mode with the Skagerrak 3 link that 
uses classic Line Commutated Converter 
HVDC technology.
This is the first time the two technologies 
(HVDC Light using StakPak IGBT modules 
and HVDC Classic using phase control 
thyristors PCTs) have been connected in 
such a bipole arrangement. (ch)
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SYSCOM 18 SRL was founded in 1991 
in Romania as distributor for electronic 
components, process control devices 
and industrial automation equipment.
The portfolio of offered devices and 
equipment enriched step by step with: 
transducers (flow, electrical parameters, 
pressure, temperature, level, humidity, 
and position), gas and liquid analyzers, 
calibrators, valves and actuators, data 
acquisition systems.
Following the market trends, SYSCOM 
18 also became a system integrator for 
complete process control and large me-
tering systems. Therefore today SYS-
COM 18 is a key supplier to the major 
national and international oil and gas 
companies and has over 800 custom-
ers in Europe, but also in Middle East, 
Asia and Africa. In the same time, SYS-
COM 18 addresses almost the entire 
manufacturing industry in the domestic 
market in Romania. 
SYSCOM 18 has exclusive distribution 
agreements with over 50 premium com-
panies from Europe, USA and Japan.
Concerning the electronic components 
offer, SYSCOM 18 is very well known as 
distributor for power electronic compo-
nents, especially for power semicon-
ductors, current and voltage transduc-
ers and capacitors, too. Our customers 
for power electronic components are 
mainly OEM producers in power elec-
tronics and traction, but also in other 
industries like food, beverages, water, 
cement, automotive, naval, metallurgy, 
electricity, mining and construction.
After 23 years of operation, today SYS-
COM 18 employs more than 100 people 
and has 8 offices in Romania.
SYSCOM 18 is an ISO 9001 certified 
company since 1998 and ISO 18001, 
ISO 14001 since 2006.

Portrait:
ABB distributor
SYSCOM 18 SRL

Large numbers of today’s applications 
require bidirectional switches. Conse-
quently, active electrical switches like 
gate turn-off thyristors (GTOs), integrat-
ed gate-commutated thyristors (IGCTs) 
and Insulated gate bipolar transistors 
(IGBTs) have to be complemented with 
antiparallel diodes. At first glance the 
best solution would be the integration 
of an active switch and an antiparal-
lel diode in a single device. However, 
at high powers the dimension of such 
integrated switches and the limited flex-
ibility reduce design capabilities. Most 
of the IGCT medium voltage drive (MVD) 
applications utilize the 3-level topol-
ogy where each switch requires its own 
freewheel diode, neutral point clamp 
(NPC) diode and voltage clamp diode 
with its own specific requirements for 
the particular function. From a design 
and logistics point of view, one device 

Application in focus
Fast recovery diodes in multilevel 
applications

fulfilling all the specific requirements 
would be very advantageous. ABB’s fast 
recovery diodes 5SDF 20L4520, 5SDF 
28L4520 and 5SDF 13H4505 accom-
plish these needs and can be used in 
most demanding designs. Also asym-
metrical presspack IGBT switches are 
applied in 3-level topologies. Here ABB 
offers the fast recovery diodes 5SDF 
20L4521 and 5SDF 28L4521 which are 
particularly tested and optimized to go 
with IGBTs. Depending on the applica-
tion, designers can choose between 
diodes with high surge current capability 
or low dynamic losses. They even can 
be used in new demanding applications 
like matrix multilevel converters (MMCs) 
which require freewheel diodes with high 
dynamic capabilities for loss reduction 
and sufficient surge current capability. 
(et)
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ABB Semiconductors at PCIM 2015

ABB Semiconductors will be attend-
ing PCIM Europe 2015 in Nuremberg, 
Germany, from May 19 - 21.

Join us at stand 203 / hall 9 (same lo-
cation as last year) for the latest innova-
tions in ABB power semiconductors. 

Our focus this year will be on the new 
open standard LinPak IGBT module, 
medium power modules and our im-
proved low power thyristors. 

In addition to the exhibition of our range 
of power semiconductors, we will pres-
ent a number of technical papers at the 
PCIM conference and at the Exhibition 
Forum as follows:

Conference presentations:

Tue, 19.05.2015, 14:30 - 15:00,  
Room: Brüssel
“LinPak, a new low inductive phase-leg 
IGBT module with easy paralleling for 
high power density converter designs” 
Raffael Schnell, ABB Switzerland Ltd., 
Semiconductors

Tue, 19.05.2015, 15:30 - 17:00, 
Poster session
“New low loss thyristor for HVDC trans-
mission” 
Prof. Dr. Jan Vobecky, ABB Switzerland 
Ltd., Semiconductors

Wed, 20.05.2015, 12:00 - 12:30, 
Room: München 1 
“The cross switch “XS” silicon and 
silicon carbide hybrid concept” 

Dr. Munaf Rahimo, ABB Switzerland 
Ltd., Semiconductors

Wed, 20.05.2015, 15:00 - 15:30, 
Room: Athen 
“Optimized power semiconductors for 
the power electronics based HVDC 
breaker application” 
Dr. Liutauras Storasta, ABB Switzerland 
Ltd., Semiconductors

Thu, 21.05.2015, 15:30 - 16:00, 
Room: Brüssel 
“Integration technologies for a fully 
modular and hot-swappable MV multi-
level concept converter” 
Dr. Didier Cottet, ABB Switzerland Ltd., 
Corporate Research

Exhibitor Forum presentations:

Wed, 20.05.2015, 16:00 - 16:20, 
Exhibitor Forum, hall 7, stand 260 
“LinPak: The solution for low-inductive 
and compact converter designs” 
Raffael Schnell, ABB Switzerland Ltd., 
Semiconductors

Wed, 20.05.2015, 16:20 - 16:40, 
Exhibitor Forum, hall 7, stand 260 
“ABB high-quality modules expand to 
medium power” 
Christian Winter, ABB Switzerland Ltd., 
Semiconductors

For an appointment, please contact your 
ABB sales person or send an e-mail to 
abbsem@ch.abb.com or just come to our 
booth.

Phased-out products
BiMOS and bipolar

Material Last deliveries

5SMX 12/76/86E1280 Sep 2016

5SMX 12/76/86H1280 Sep 2016

5SMX 12/76/86K1280 Sep 2016

5SMX 12/76/86L1280 Sep 2016


