
NASA Tech Briefs, June 2012 13

Ethernet interfaces.  Furthermore, there
will also be general-purpose, multi-giga-
bit interfaces. In addition, the system
will have dozens of transceivers that can
support LVDS (low-voltage differential
signaling), RS-422, or SpaceWire. The
SpaceCube Mini includes an I/O card
that can be customized to meet the
needs of each mission. This version of
the SpaceCube will be designed so that
multiple Minis can be networked to-

gether using SpaceWire, Ethernet, or
even a custom protocol. 

Scalability can be provided by net-
working multiple SpaceCube Minis to-
gether. Rigid-Flex technology is being
targeted for the construction of the
SpaceCube Mini, which will make the
extremely compact and low-weight de-
sign feasible. The SpaceCube Mini is de-
signed to fit in the compact CubeSat
form factor, thus allowing deployment in

a new class of missions that the previous
SpaceCube versions were not suited for.
At the time of this reporting, engineer-
ing units should be available in the sum-
mer 2012. 
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The proposed Aerosol/Cloud/Eco-
systems (ACEs) mission development
would advance cloud profiling radar
from that used in CloudSat by adding a
35-GHz (Ka-band) channel to the 94-GHz
(W-band) channel used in CloudSat. In
order to illuminate a single antenna, and
use CloudSat-like quasi-optical transmis-
sion lines, a spatial diplexer is needed to
add the Ka-band channel. 

A dichroic filter separates Ka-band from
W-band by employing advances in electri-
cal discharge machining (EDM) and
mode-matching analysis techniques devel-
oped and validated for designing dichroics
for the Deep Space Network (DSN), to de-
velop a preliminary design that both met
the requirements of frequency separation
and mechanical strength.  

First, a mechanical prototype was built
using an approximately 102-micron-di-
ameter EDM process, and tolerances of
the hole dimensions, wall thickness, ra-
dius, and dichroic filter thickness meas-
ured. The prototype validated the man-
ufacturing needed to design a dichroic
filter for a higher-frequency usage than
previously used in the DSN. The initial
design was based on a Ka-band design,
but thicker walls are required for me-
chanical rigidity than one obtains by
simply scaling the Ka-band dichroic fil-
ter. The resulting trade of hole dimen-
sions for mechanical rigidity (wall thick-
ness) required electrical redesign of the
hole dimensions. Updates to existing
codes in the linear solver decreased the
analysis time using mode-matching, en-

abling the electrical design to be real-
ized quickly. 

This work is applicable to missions
and instruments that seek to extend 
W-band cloud profiling measure-
ments to other frequencies. By demon-
strating a dichroic filter that passes 
W-band, but reflects a lower frequency,
this opens up the development of in-
struments that both compare to and
enhance CloudSat. 
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