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Design Approach
The intelligent Space System Interface (iSSI) is a highly integrated design solution to provide
mechanical coupling, power, heat and data transfer. It is the main component of the entire
modular satellite system enabling its on-orbit servicing capability. By combining modular
iBLOCKs and their integrated systems by means of the multifunctional iSSI, a fully functional
satellite system is assembled. The interface enables on-orbit servicing allowing a subsequent
addition or removing of iBLOCKs in situ. All interfaces provide an androgynous design to
support the full fl exibility for iBLOCK assemblies. Each iSSI is monitored and commanded
through an Interface Control Unit (ICU).

Overview

Fig. 1: Modular iBOSS building block
(iBLOCK)

The multifunctional interface iSSI combines the four subassemblies for power, data, heat and
mechanical load transfer. The data transfer is realized with an optical system, which is located
in the center of the circular interface. The main parts of the mechanical interface including the
coupling and guiding elements as well as the positioning pins that are arranged around the
data interface. The next ring layer consists of two isolated, spring-supported copper rings
which act as positive and negative pole of the electrical interface. Around the mechanism the
thermal interface is position, which consists of a carbon-nanotube copper-alloy composite
material. This composite features an extremely high conductive heat transfer coefficient,
which allows for a significant heat exchange between the modules even with relatively low
contact pressure.

Mechanical interface
The mechanical interface is remotely actuated by a brushless DC motor and establishes a
structural-stiff connection between iBLOCKs. To comply with the iBOSS modular architecture,
the design of the iSSI’s mechanical parts combines certain qualities:
–
–
–
–

Androgynous design
90° rotatable layout required by iBLOCK shape
Redundant coupling and decoupling capability actuated by brushless DC motor
Tested at -40 °C to +70 °C

Fig. 2: Multifunctional intelligent Space
System Interface (iSSI)

Thermal interface
Due to the variably distributed location of heat sources and heat sinks of a modular satellite,
the well-known and proven thermal concepts of conventional satellites cannot be adopted
without redesign. Architectures with thermal interfaces will significantly reduce the power
demand of the thermal control system. The iBOSS approach utilizes a reusable thermal
interface based on conductive heat transfer:
–
–
–
–
–

State-of-the-art thermal interface materials are not suitable
Novel design approach based on composite using vertically aligned carbon nanotubes
The thermal conductivity of a CNT array is approximately 3,000 W/mK along the tube
Successfully tested under laboratory conditions
Expected heat transfer coefficient in vacuum: 600 W/m2K
Fig. 3: Virtual 3D model of the intelligent
Space System Interface (iSSI)
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Power interface
The power interface consists of two ring structures press-fitted into a non-conductive housing
connected with the metallic structure of the iSSI.
–
–
–
–
–

Conductive energy transfer up to 500 W (scalable)
Bidirectional and switchable
Intelligent fuse protection
Two ring structures representing the connection for the different voltage levels
To avoid cold-welding effects, special alloys will be used instead of copper

Data interface

Fig. 4: Carbon nanotubes sticking out of
the surface of the thermal connection

The transmission of data between iBLOCKs is realized over a short range optical communication interface, which is accommodated in the center of the iSSI. TTEthernet is chosen as the
global system data bus due to its design as a seamless communication system for all types of
distributed non-real-time and real-time applications. It can be used as the main data bus for
critical system data transfer as well as non-critical payload data transfer.
–
–
–
–
–

Optical free space communication, 360° rotation symmetric
Full-duplex and bidirectional
Data rate: 1 Gbit/s
Galvanic isolation
Less proneness to electromagnetic interference

Fig. 5: Optical data interface in the center
of the iSSI

Electronics
Each iSSI is controlled and monitored by the Interface Control Unit (ICU). It consists of sensors
and actuators to provide interface functionality.
– Processing and providing all sensor and housekeeping information of the iSSI as well as
docking and approximation sensors
– Providing PCU-independent power to crucial devices
– Accommodating the Optical CAN Interface (OCI), which is an efficient backup data bus for
low data rates
Fig. 6: Interface Control Unit (ICU)

For contact and more information visit us at:
www.iboss-satellites.com

DLR is the national aeronautics and space research centre of the Federal Republic of Germany.
Its extensive research and development work in aeronautics, space, energy, transport and
security is integrated into national and international cooperative ventures. In addition to its
own research, as Germany’s space agency, DLR has been given responsibility by the federal
government for the planning and implementation of the German space programme. DLR
is also the umbrella organisation for the nation’s largest proj ect management agency.
DLR has approximately 8 000 employees at 20 locations in Germany: Cologne (headquarters),
Augsburg, Berlin, Bonn, Braunschweig, Bremen, Bremerhaven, Dresden, Goettingen, H amburg, J ena, J uelich, Lampoldshausen, Neustrelitz, Oberpfaffenhofen, Oldenburg, Stade,
Stuttgart, Trauen, and Weilheim. DLR also has offi ces in Brussels, Paris, Tokyo and
Washington D.C.
DLR’s mission comprises the exploration of Earth and the Solar System and research for protecting the environment. This includes the development of environment-friendly technologies
for energy supply and future mobility, as well as for communications and security. DLR’s
research portfolio ranges from fundamental research to the development of products for
tomorrow. In this way, DLR contributes the scientifi c and technical expertise that it has acquired to the enhancement of Germany as a location for industry and technology. DLR operates major research facilities for its own proj ects and as a service for clients and partners. It
also fosters the development of the next generation of researchers, provides expert advisory
services to government and is a driving force in the regions where its facilities are located.
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