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1.0

Overview of Semester Work and Assignments
As we are getting closer to the deadline for constructing flight version of Cube
Satellite, most of the assignments are very intense and require spending more
time, sometimes on a daily basis. The general tasks have been making changes to
the circuit design of power board according to results of previous tests, finishing
the layout of the edited schematics and ordering the board. We are at this point
right now. Once the board and all the components are received and ready,
components need to be soldered on the boards and we need to run a series of tests
on final version of flat sat. Especially we need to get the battery packs to function
as desired. Once this is done, we can make final changes to schematic of power
boards and we start the layout design of PCB for flight sat. This needs to be done
on a four layer board, in almost half of the space of flat sat which makes the
placements even more complicated. The flight sat board then will be ordered and
the components will be soldered. This is the final version of power board which
hopefully should be functional according to lower level design specifications.

2.0

Detailed Description of Work Completed
A. Overview of Tasks and Orientation
I started working with Cube Satellite power team on January 18, 2008. From the
first day, Anthony (team lead) explained the intense nature of this job and that we
are already behind in the scheduled tasks, therefore the necessity of putting more
hours into work. We started by going over the schematics of each section of
power board very briefly; I had some familiarity from summer volunteer work I
had done. These sections include Solar Panel Current Sensors, Boost Converters,
Battery Manager and Charger, Battery Pack 1 and 2, Output Buck Converters,
Sensors and Timers. We decided there was a need for more pins and pads to
perform some of the testing on flat sat board. So we took note of all the needed
pins and pads in each section; this was also a good review of the system. Next
thing was to get familiar with Altium Software. Therefore we had orientation and
a workshop on how to work with Altium Designer. At this point we had all the
tools ready to start the real job which was design of the layout of flat sat PCBs.
B. Flat Sat Layout
This is what we’ve been doing in the past month and it was finally finished last
night. The schematic was imported into layout environment and all the work was
done in Altium. I started with Solar Panel Current Sensors schematic and finished
the layout in the first week. Anthony liked the layout very much and he thought it
was even better than before. That’s one thing I’m very happy about since it was
my first layout design. We also had to take care of errors given because of the
foot print of some of the components. It took us a whole day to resolve the issues
with footprints. Once the placement was done for this part of the board, we made
the traces wider and used pours instead of traces for the high current paths to
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prevent too much heat dissipation and to be more efficient. Jared and I started
working on Boost Converters right away in the second week and I finished the
placement by the end of the week while Jared started on Buck Converters.
Anthony made some very good comments on the placement, and since we wanted
to be as close as possible to our flight sat design, we needed to use space more
efficiently by placing components on both side of the board as well as replacing
components to get the best placement possible. I had to redo some of the
placement, but it turned out very well.
Next I continued working on Buck Converters and did some more placement and
alignments for the similar components. We realized we could use a chip for every
two MOSFETs to save more space and time. So we changed some parts of
schematic and used new component for some of the FETs. Since Jared started
taking care of the rest of Buck Converters, I started on Battery Pack 1. This is the
most tedious part after Battery Manager, since a lot of components are connected
to different things, so it’s very hard to run traces. I replaced some of the
components after I got Anthony’s feed back and again this resulted in saving a lot
of space by putting more components on the other side of the board. One
important thing in designing the layout was taking the PCB design data sheet
specifications into account. For battery packs to work (which by the way we still
need to work on that), some of the traces need to be symmetrical with respect to
the two chips. Also to increase the GND on ground layer, I tried to minimize
running voltage traces on the bottom layer and only in some sections. This turned
out very well and Anthony’s comments were very helpful in getting the task done.
Once I had Battery pack 1 ready, I started on Battery Pack 2 and I figured out
even better ways to construct this part of the board. Therefore it uses less space
and components are even more organized than pack 1. Last week, once I finished
placement and traces, I worked on making high current traces thicker on both
packs. Finally I added the needed test pins and pads to both schematic and layout.
It’s great that we don’t have to have these pins and pads on the fight sat.
Hopefully it should be much easier to fit things on the board. The schematics of
these parts are attached for reference and the Layout will be presented.
C. Final Checks and Ordering Board
Anthony thought checking each other’s work would be the best, since there is so
much detail in each circuitry. Therefore I started with rechecking my parts,
components placement, labels on overlay layer, adding pins and pads as
necessary, looking at datasheet and finally checking to make sure all traces are
connected as desired in schematic design. We ordered sample components from
two different companies to be shipped to our houses (on different accounts), so
we won’t have to pay for them. The last set of checkings was done yesterday and
the board is now ready to order! J
We are definitely behind from schedule since two of us got the flu and especially
because the board required a good amount of work to make sure there won’t be
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any mistakes on our side once it is ordered. We really want this to be our final test
version, and we are hoping to get all the parts to work; this will save us money
and time where the later is even more important as we are getting close to the
final day. We figured if we take our time to assure the correctness of circuitry on
the board, it would save us more time than ordering it quickly and finding
mistakes after all the soldering is done. While we worked on layout, solar panels
arrived, so we spent one day to carefully open one of the solar panel packages and
making measurements next to the clean room. As we are waiting for the flat sat
board and components to arrive, we’ll start on assembling solar panel circuitry
since solar boards should be here soon.
3.0

Work to Be Completed
As discussed earlier, next thing we will be doing is working on assembling the
solar cells on the boards. This has to be done with a lot of care since solar cells
are very fragile and relatively expensive. This will be very interesting task to get
done and also very sensitive. The next thing is to start soldering components on
flat sat board once it’s built and shipped to us. We will then start testing the
boards and making sure everything is working. One of the concerns is the battery
pack which hasn’t been working as desired as of now. We may need to do major
changes if it won’t work. Other parts have been working fairly well in tests done
previously. While we are waiting for flat sat, we will start on layout design for
flight satellite power board. This is the final design for the boards that are
functional now. This will take some time since it should be done on a four layer
board and it will be sensitive as far as crosstalk, ringing, reflection and distortion
of signals concern us. The voltage planes are closer, so there is more possibility
for signal distortion and at the same time we have more flexibility in running
traces. We predict by putting ground layer in between voltage layers, a lot of
inductive and capacitive loading will be prevented. After all, this will be the final
board! I really look forward to finishing it soon and hopefully getting a good
result out of it.

4.0

Issues, Concerns, Questions, and Comments
In the past month, I’ve learned a lot about circuit design, PCB and layout design
and more specifically about Altium. It has been a great experience to work with
such a powerful PCB layout design tool. Also from reading data sheets I’ve
learned a lot about placement of components and how to prevent unwanted signal
distortions. This semester I’m taking High Speed Digital Design class which is in
fact a graduate course. A lot of material I learn in that class are directly applied in
PCB design and I’m glad I can understand and therefore contribute to this project
as I’m learning it. In general, I’m personally pleased with the layout work we’ve
done as a team and even though we are not on time because of busy schedule of
school work etc., we’ve accomplished a good amount of work and we’ll be even
faster and more experienced when doing the final layout job in the next two
months. Looking forward to put in some good hours in spring break! J
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