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Coordinate Systems

The coordinate system to be used by ION-F is based on the MSDS coordinate system.  Lower case letters will denote the stack coordinate system while the MSDS coordinate system is defined in capitals. The figures below outline the coordinate systems in several different SHELS mounting positions.  In Figure 1‑1 the STS sidewall would be on the left-hand side, while in Figure 1‑2 it would be on the right.  In all cases, Sides 1 and 6 will be the primary access locations for the stack.  Unless otherwise noted, the STS sidewall will be assumed to be on the left when viewed from the top of the stack (Figure 1‑1).
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Figure 1‑1: Primary stack coordinate system. Applicable when SHELS is mounted on the STS port side.
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Figure 1‑2: Secondary stack coordinate system.  Applicable when SHELS is mounted on the STS starboard side.

The z-axis is then defined using the standard right hand coordinate system.  While the z-axis is perpendicular to the stack interface plane (SIP) it is canted 2.5 degrees with respect to the MSDS z-axis.  This is depicted in Figure 1‑3.
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Figure 1‑3: Depiction of the primary stack coordinate system.

The top of the stack will be denoted the stack zenith while the bottom will be denoted the stack nadir.  While this denotation does not completely reflect the actual orientations of the satellites when released, it represents the condition of the majority of the satellites when released from the stack.

1.0 Mechanical Interface

The primary mechanical interface between the satellites will be the Lightband Separation System (LSS).  The electrical and mechanical interface specifications are taken from the Lightband Separation System Interface Control Document, AA-22300-DOC01.  This is the primary source of documentation for the Lightband Separation System and should be referred to as required. 

1.1 Lightband Interface

The bolt hole pattern is the primary mechanical interface between the stack. The basic interface dimensions are shown in Figure 4, more detailed specifications are included in the Lightband Separation System Interface Control Document, AA-22300-DOC01.  Note that the coordinate system used in Figure 4 is not ION-F standard.
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Figure 4: Lightband Separation System Interface.  Note different coordinate system.

1.2 Electrical Connector Designation

See Section 3.0
1.3 Placement of Key Components 

The placement of thrusters, antennas and the key components of the LSS are shown in Figure 2‑5.
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Figure 2‑5: Breakdown of LSS connectors, tensioner and de-tensioner access.

Satellite Dimensions

The dimension of each satellite and all overhangs are defined below. 
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Figure 6: Satellite Dimension References

Table 1: Dimension Definitions

Ref Nr.
Definition

1
Dimension from stack interface plane (VT) or lightband mating surface (USU, UW) to lightband mating surface (UW, VT) or top of stack (USU)

2
Dimension from the bottom most point of the satellite to the top most point of the satellite (includes: solar cells, antennas, etc.)

3
Major diameter of the structure

4
Largest protrusion from structure  (includes: solar cells, antennas, thrusters, etc.)

5
Top extension height 

6
Bottom extension height

7
Top overhang height measured lightband mating surface to top of overhang 

8
Bottom overhang height measured from stack interface plane (VT) or lightband mating surface (USU, UW) to bottom of overhang

Table 2: USUSat Dimensions

Reference Number
VT
UW
USU

1
11.725
11.600 
6.000

2
13.725
14.520
?

3
18.175
18.000
19.750

4
0.560
0.500
?

5
0.800
1.000
0.000

6
0.000
0.920
?

7
1.000
1.000
0.000

8
1.000
0.700
0.000

1.4 Satellite Mass

The mass of each satellite will be equal to or less than the value in Table 3.

Table 3: Maximum Satellite Mass

Satellite
Mass (kg)

USUSat
15.000

Dawgstar
15.000

HokieSat
17.100 

1.5 External Connectors

The placement of external connectors will be made as shown in the figures below.
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Figure 2‑7: Placement of the External Connector on USUSat
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Figure 2‑8: Placement of the External Connector on Dawgstar
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Figure 2‑9: Placement of the External Connector on HokieSat

2.0  Electrical Interface

The electrical interface between the three satellites is defined using three 15-pin, low-force connectors provided by PSC.    The connectors are alpha-numerically identified based on the interface plane and position.  Connectors beginning with AB are located between USUSat and Dawgstar.  Connectors identified with BC are located between Dawgstar and HokieSat.   The numerical identification identifies the specific orientation of the connector.  In all cases, the connector position is 6.95” from center point of the satellite.  The angular position for each connector is denoted in Figure 1‑1.
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Figure 3‑1: Position of the LSS Electrical connectors.  Note that the figure represents both the A-B plane and the B-C plane

These connectors can be further broken down by satellite.  The number and position of connectors is shown in reference to other important LSS features in Figure 3‑2
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Figure 3‑2: Breakdown of LSS connectors, tensioner and de-tensioner access.

2.1 Identification of Electrical Connections

Each of signals required to be passed from a satellite to either another satellite or to an auxiliary port is assigned a unique Line ID.  Table 3‑1 then indicates which satellite this signal originates from, and to which connector and pin it is connected.  

Table 3‑1: Breakdown of inter-satellite and external connections




Connection Plane




Line ID
Satellite
Description
Top
A-B
B-AUX
B-C
C-AUX
C-MSDS

1
A
Separation Detection A-B

3-5





2
A
Separation Detection A-B Return

3-6





3
B
Separation Detection B-A

3-7





4
B
Separation Detection B-A Return

3-8





5
A
Separation Detection A-C

1-1

1-1



6
A
Separation Detection A-C Return

1-2

1-2



7
C
Separation Detection C-A

1-3

1-3



8
C
Separation Detection C-A Return

1-4

1-4



9
B
Separation Detection B-C



3-5



10
B
Separation Detection B-C Return



3-6



11
C
Separation Detection C-B



3-7



12
C
Separation Detection C-B Return



3-8



13
A
Battery A & IV "B-A1a"
1






14
A
Battery A Ground  & IV "B-A4a"
2






15
A
Battery A Temp
3






16
A
Battery A Temp Return
4






17
A
IV "A1a-A2a"
5






18
A
IV "A2a-A3a"
6






19
A
IV "A3a/b-Load" & A-Bus Power Connect 
7






20
A
IV "A4a/b-Ground" & A-Bus Ground Connect 
8






21
A
IV "SS-A1b"
9






22
A
IV "A1b-A2b"
10






23
A
IV "A2b-A3b"
11






24
A
IV "SS-A4b"
12






25
A
IV "A5a-prop"
13






26
A
IV "A5a-A6a"
14






27
A
IV "A6a-A7a
15






28
A
IV "A7a-bus"
16






29
A
IV "prop-A8a"
17






30
A
IV "A8a/b-ground"
18






31
A
IV "A5b-sep"
19






32
A
IV "A5b-A6b"
20






33
A
IV "A6b-A7b
21






34
A
IV "A7b-bus"
22






35
A
IV "sep-A8b"
23






36
A
A1-A4 Inhibit Set
24
1-5

1-5

1

37
A
A1-A4 Inhibit Set Return
25
1-6

1-6

2

38
A
A5-A8 Inhibit Set
26
1-7

1-7

3

39
A
A5-A8 Inhibit Set Return
27
1-8

1-8

4

40
A
MSDS Sep Detection
28
1-9

1-9

5

41
A
MSDS Sep Detection Return
29
1-10

1-10

6

42
A
External Rx/Tx 1
30






43
A
External Rx/Tx 2
31






44
A
External Rx/Tx 3
32






45
A
External Rx/Tx 4
33






46
A
VX Works 1
34






47
A
VX Works 2
35






48
A
VX Works 3
36






49
A
VX Works 4
37






50
A
Crosslink 1
38






51
A
Crosslink 2
39






52
A
Crosslink 3
40






53
A
Crosslink 4
41






54
A
Spare 1
42






55
A
Spare 2
43






56
A
Spare 3
44






57
A
Spare 4
45






58
B
Battery B & IV "B-B1a"
46
3-9
1




59
B
Battery B Ground & IV "B-B4a"
47
3-10
2




60
B
Battery B Temp
48
3-11
3




61
B
Battery B Temp Return
49
3-12
4




62
B
IV "B1a-B2a"


5




63
B
IV "B2a-B3a"


6




64
B
IV "B3a/b-Load" & B-Bus Power Connect 


7




65
B
IV "B4a/b-Ground" & B-Bus Ground Connect 


8




66
B
IV "B3b-Load" 


9




67
B
IV "B4b-Ground" 


10




68
B
IV "SS-B1b"


11
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B
IV "B1b-B2b"


12




70
B
IV "B2b-B3b"


13




71
B
IV "SS-B4b"


14




72
B
IV "B5a-prop"


15




73
B
IV "B5a-B6a"


16




74
B
IV "B6a-B7a


17




75
B
IV "B7a-bus"


18
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B
IV "prop-B8a"


19
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B
IV "B8a/b-ground"


20
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B
IV "B5b-sep"


21
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B
IV "B5b-B6b"


22
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B
IV "B6b-B7b


23




81
B
IV "B7b-bus"


24
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B
IV "sep-B8b"


25




83
B
B1-B4 Inhibit Set
50
1-11
26
1-11

7

84
B
B1-B4 Inhibit Set Return
51
1-12
27
1-12

8

85
B
B5-B8 Inhibit Set
52
1-13
28
1-13

9

86
B
B5-B8 Inhibit Set Return
53
1-14
29
1-14

10
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B
External Rx/Tx 1
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3-13



114
B-C
Spare 16



3-14
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C
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2-1

2-1
1
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Battery C Ground & IV "C-C4a"
59
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2-2
2
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Battery C Temp
60
2-3

2-3
3
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C
Cattery C Temp Return
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2-4
4


120
C
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5
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6
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7
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