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The device comprises a black acrylic spacer frame with a sheet of diffusing acrylic recessed into the
front. A printed circuit board carrying the LEDs attaches to the back (the top in use) so that the
LEDs illuminate the diffuser from behind. The LEDs are arranged as four banks of six devices of
the same color. The current-limiting resistors and control FETs are mounted on the back of the
PCB. There is a monitor photodiode mounted at the center of the array of LEDs.
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Exploded Views. Mounting screws are 4-40. The mounting screws for the diffuser itself are flat-
heads, countersunk so that no reflective parts of the screwhead are above the diffuser surface.

The interior sidewalls of the chamber are lined with flocking paper to minimize asymmetry in
illumination of the diffuser. The hole at the center of the PCB is for the photodiode, a FirstSensor
PC1-6-500151. The LEDs are the OVS5MxBCR4 devices we have used before.

The frame material is black acrylic. The diffuser material is white diffuse acrylic with transmission
of 50%.
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Mechanical layout of PCB showing placement of LEDs and photodiode. These dimensions match
dimensions match the outline of the mechanical frame. Arrangement of the LEDs in an azimuthally
symmetric pattern is impractical due to the complexity of wiring ther PCB. This arrangement keeps
them away from the walls, which is the only significant source of asymmetry. The walls are lined
with flocking to reduce reflections and mitigate this asymmetry. The rectangular arrangement
should be immaterial after diffusion.
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Assembly Front View

Assembly Side View
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This is the circuit of the LED board as shown in the previous mechanical drawings. Control signals
are compatible with our existing design.
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PCB Layout. The grid is 0.1 inch. This view is from the top of the board (which faces away from
the diffuser). The blue traces are on the bottom side. The LEDs solder to the large blue pads,
which provide heat sinking and radiation. (Note that each LED sits over the gap between pads.)
All the other electronic components are on the top (red traces). The violet line marks the inside
edge of the spacer frame.
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This is the circuit for the power regulator board modified to provide a constant-current source for
the diffusive light source. This circuit will provide a constant current of 600mA to each LED bank,
thus mitigating the temperature drift problems we’ve had with the previous “Engineering Source.”
This circuit has been breadboarded and tested in the lab and performs as expected.

The circuit board that carries this circuit will replace the current Power Board and take power
directly from the battery. Note that the optical beacon supply is still on the board.
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