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Mechanical ICD
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1. Mechanical ICD

1.1. Introduction
This chapter describes the mechanical interfaces of the Twinkle star
tracker given in figure 1.1. The Twinkle star tracker is a high accuracy, extremely compact star tracker that fits within CubeSat dimensions, but is also suitable for larger satellites. It delivers arc-second
range pointing knowledge with a minimal strain on the power, volume and mass budget.

Figure 1.1. Twinkle Star Tracker

1.2. Reference frame
The reference frame of the star tracker is defined as shown in figure
1.2. The x-axis is defined along the about-boresight of the camera.
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Figure 1.2. Star tracker reference frame

1.3. Mechanical Design
The outer dimensions of the star tracker are 40×20×20 mm3 , with the
connector protruding 0.7 mm from the back. This includes a baffle
that gives the star tracker a sun exclusion half cone angle of 60◦ . The
mass of the star tracker is 40 g. Figure 1.3 shows a technical drawing
of the star tracker.

1.4. Mounting
The star tracker can be mounted on the bottom side of the frame. To
mount the star tracker on a structure in the spacecraft, four screw
holes, highlighted in green at the top of figure 1.3, are used. The
screw holes are M2.5 with depth of 6 mm and have Bölhoff 4130 025
0025 helicoils placed in them.
Two alignment holes, highlighted in red, are foreseen to optionally
engage with alignment pins. The front hole engages directly into the
twinkle frame. It is intended to engage with a 2 mm diameter pin. It
is 2 mm deep and is constructed of two holes of 2 mm diameter set
1 mm apart to allow for tolerances on the pin spacing.
The rear hole first passes through a plate of 2 mm thick with a diameter of 2.2 mm. From 2 mm to 3.5 mm depth it engages with the
Twinkle frame. It is intended to engage with a pin of 2 mm diameter
and 3.5 mm height, such that the pins align the Twinkle frame and
not the bottom plate.
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Figure 1.3. Star tracker technical drawing

1.5. Field of view and Sun exclusion
The unobstructed field of view (FOV) is 10.6◦ (full cone) and the Sun
exclusion angle is 60◦ (half cone). There should be no reflective (anything not coated in black) spacecraft elements within a 70◦ half cone
angle of the star tracker line of sight.
The baffle is closed off by a small quartz-glass window of 5 mm thick
in the front of the camera. Special care should be taken to keep this
window clean.
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