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Most compact power electronic systems 
for vehicles: 20 kVA/ litre
10kVA – 250kVA 
High-volume production
SEMIKRON presents SKAI 2,  the most compact power electronic systems for hybrid and electric vehicles for use in the agricultural industry, construction industry, materials handling and battery-powered vehicles of any kind. According to market feedback, the SKAI systems, with power densities of 20 kVA/ litre provide significant size reduction compared to the other standard products available. The systems are designed to operate with supply voltages between 24V and 850V and with output power ratings of between 10kVA and 250kVA. Versions of these systems are already being produced in SEMIKRON’s high volume production facility.
SKAI systems are developed in line with the latest automotive standards and system qualification standards, allowing short time-to-market and lower development costs. The systems are supplied as standard modules with low-voltage MOSFETS or high-voltage IGBTs or with the topology of single, dual and multiple inverters. SKAI systems are also developed to meet individual customer specifications. Semikron is a single-source supplier that covers everything from feasibility and proof-of-principle studies, to the development of optimum system architecture, to electrical and mechanical simulations, end qualification and complete-system series production. All SKAI 2 systems are fully qualified using analysis such as highly-accelerated life testing (HALT) and end of component-life testing, with full failure-mode effect analysis studies conducted at all critical points of the design cycle, to ensure that they are in line with relevant automotive standards.
The high-voltage SKAI 2 is available as a water-cooled 600/1200V IGBT inverter system, and has been optimised for use in applications such as full-electric cars, plug-in hybrid cars and electric buses. This system is based on the established sintered, 100% solder-free SEMIKRON SKiM93 IGBT modules, features a polypropylene film DC-link capacitor, driver electronics, a latest-generation DSP controller, EMC filters, and current, voltage and temperature sensors, and comes in an IP67 module case. Communication with the vehicle master controller is via a CAN bus. These systems are designed for outputs of up to 250kVA.

The low-voltage SKAI 2 is available as an air-cooled or water-cooled 50/100/150/200V MOSFET single and dual inverter system that is used mainly in fork-lift trucks and other materials-handling applications. These systems are suitable for a motor output of up to 55 kVA. They incorporate many of the same features as the IGBT-based systems and therefore offer the benefits to customers that they behave in the same way, use the same core control system and I/O connections, and the same system structure.

The third type of the SKAI 2 platform is a multi-converter box. These systems are also housed in water-cooled, IP67-protected cases and communicate with the vehicle master controller via a CAN bus. The signal interface features analogue and digital I/Os to allow for the connection of a wide variety of sensors, such as temperature sensors and resolver inputs. A typical multi-converter system would include a three-phase 40kVA active front-end converter, a three-phase 20kVA drive inverter, a three-phase 10kVA drive inverter, and a 14V/300A or 28V/165A DC/DC converter.

“20 years of experience in the development of hybrid and electric power systems for use in forklift trucks, buses and agricultural equipment and machinery have gone into the development of our SKAI modules,” said Harald Jäger,  Head of System Group,. “The System Group has now launched the second generation of SKAI modules, a series of robust systems for use in a wide variety of applications. We offer support at a local level to high-volume customers around the world, by providing an interface to the company’s design, specification and production functions.”
SKAI systems are based on SEMIKRON’s established SKiiP pressure contact technology, which boasts extended service life and high load cycling capability. SEMIKRON’s systems and semiconductor components are manufactured in high-tech production processes that include end-of-line function tests and, if required, 100% burn-in tests, ensuring a high degree of quality.
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About SEMIKRON:

Semikron is an internationally leading power semiconductor manufacturer. Founded in 1951, the German-based family enterprise employs 2900 people worldwide. Semikron comprises a global network of 35 companies with production plants in China, Korea, India, South Africa, Brazil, USA, Italy, France, Slovakia and Germany that guarantees fast and competent on-site customer care. 
Products:

The products range from chips, discrete semiconductors, transistor, diode and thyristor power modules to customer specific solutions and integrated power electronic systems for applications from one kilowatt into the Megawatt range. Semikron is the market leader in the field of diode/thyristor semiconductor modules, enjoying a 37% share of the worldwide market. (Source: IMS Research „The worldwide market for power semiconductor discretes and modules“2008).

Applications:
Semikron technology powers nearly half of the globally installed wind power capacity. According to a survey carried out by BTM Consult ApS, the total wind power capacity installed until 2009 was 122 Gigawatt. 57 Gigawatt comprises semiconductors from Semikron. “Semikron inside” has become a trademark for markets such as industrial drives, power supplies, renewable energy, battery vehicles and the rail industry. In 2009 Semikron formed a 50/50 joint venture with Magna Electronics to develop and produce inverters and chargers for electric and hybrid vehicles. As a significant innovator in the power electronics sector, many of Semikron’s progressive developments have been accepted as industrial standards. 
www.semikron.com.
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