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IDS 1: Performance Index

File Number TYS-HST-A1-IDS Page 1 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Parameters Specifications
Attitude Pointing: 0.3” (30)
Accuracy Roll: 3" (30)
@0.1°/s: 0.3" (Pointing, 35); 3" (Roll, 30);
Dynamic @0.5°/s: 1" (Pointing, 35); 15" (Roll, 30);
Performance @1.0°/s: 1.5" (Pointing, 35); 20” (Roll, 3c);
@1.5°/s: Trackable
Field of View >5.5°%5.5°
Update Rate >10Hz

Start-up Time

Better than 5s

Exclusion Angle

Sun: better than 30°; Earth: better than 30°

Ti 1 o
Alcnszrjz; © Better than 0.1us@ synchronization pulse (SYNC pulse)
Communication | Dual CAN2.0B/RS422
Quaternions ) .
o The scalar of quaternion: non-negative
Continuity
Life Time 7 years @LEO Orbit
Reliability >0.98 @ the end of 7-year running
Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 2: Mechanical Characteristics-Body

File Number TYS-HST-A1-IDS Page 2 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Device Weight: 4.24+0.3kg Device Count: 1 \
Envelope 1140, 1513041 Height: 223+5 \
Size (mm)
CM
Mechanical Position | X:-0.33+1 Y:-0.46+1 Z:120.3+1 \
Characteristics | (mm)
Inertia at ol
CM Px =22658+5 Py =2282245 Pz="758745
i\{/[;)lléntmg Mounting Hole Dimensions Material: Titanium | Determination
: E=
Count: 4 (Tolerance) (mm): ®6.5+0.1 Alloy (TC4) Method (V)
Mounting Contact Area (mm?): 5680 Note: The determination method refers to the
Mountin ) ] way to determine the mechanical
Characte%istics Mounting Surface Flatmess: characteristics of the device.

0.1mm/(100mmx100mm)

Mounting Surface Roughness Ra (um): 3.2

Mounting Surface Treatment:

Conductive Treatment

MEAS: Measurement
CALC: Calculation
EST: Estimation

Parameter relationship diagram (should indicate coordinate system relative orientation, CM position, device body
dimensions, mounting surface location, etc.):

Note: The coordinate origin is located at the center of the reference mounting hole on the mounting surface (see

IDS 3: Instrument Diagram).

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 3: Mechanical Characteristics-Baffle

File Number TYS-HST-A1-IDS Page 3 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Device Weight: 0.73+0.05kg Device Count: 1 \
Envelope 1 55,5 Height: 2975 \
Size (mm)
CM
Mechanical Position | X:0 Y: 0 Z:112.184 \
Characteristics | (mm)
Inertia at ol
CM Px=6635.851 Py =6635.851 Pz=2837.181
i\{/[;)llénting Mounting Hole Dimensions Material: 2A 12-T4 Determination
(Tolerance) (mm): ®5.4+0.1 : i Method (V)
Count: 4
Mounting Contact Area (mm?): 6300 Note: The determination method refers to the
o Surf ) ] way to determine the mechanical
Mounting Mounting Surface Flatness: characteristics of the device.
0.1mm/(100mmx100mm .
Characteristics ( ) MEAS: Measurement

Mounting Surface Roughness Ra (um): 3.2

Mounting Surface Treatment:

Mounting Lug: Conductive Treatment

Remain Area: Bright Anodized Aluminum
(Natural Color)

CALC: Calculation

EST: Estimation

Parameter relationship diagram (should indicate coordinate system relative orientation, CM position, device body
dimensions, mounting surface location, etc.):

Note: The coordinate origin is located at the center of the reference mounting hole on the mounting surface (see
IDS 3: Instrument Diagram).

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 4: Instrument Diagram-Body

File Number TYS-HST-A1-IDS Page 4 of 18
Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

1% 6 GroungRa

Threaded Holef

130+ 1

u
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8L 4 #0.5

2X @4 £0. 10Throuzh
Pozitionins Pin Hole

1=M3 ¥ 6 Auxiliary Cold Plate Mosgting Hole
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X1 Connector || __Sone «=w»-_|| X3 Connector

X2 Connector | ./E

~4

X4 Connector

Note: This schematic diagram should include overall dimensions, mounting dimensions, mounting surface, mounting points
(hole diameters and their tolerances, center-to-center distance and their tolerances), positional tolerances of guide pins and

holes, orientation, position, type and designation of electrical connectors, operation holes required for calibration and testing,
bonding jumpers/straps (position and length), and registration measurement datum.

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 5: Instrument Diagram-Baffle

File Number TYS-HST-A1-IDS Page 5 of 18
Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

Note: This schematic diagram should include overall dimensions, mounting dimensions, mounting surface, mounting points
(hole diameters and their tolerances, center-to-center distance and their tolerances), positional tolerances of guide pins and
holes, orientation, position, type and designation of electrical connectors, operation holes required for calibration and testing,

bonding jumpers/straps (position and length), and registration measurement datum.

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 6: Instrument Diagram

File Number

TYS-HST-A1-IDS Page 6 of 18

Sub-System Name

Device Name

HST-A1 Star Tracker Stage Mark

Device Code

FM

Note:

Baffle

-

Baffle Central Shaft : Ia

Baffle Mounting Datum A

Len Top Surface B

Len

Len Optical Shaft : Ib

1. The central axis I, of the baffle shall be coaxially mounted with the optical axis Iy, of the lens; the angular deviation

between the two axes shall be within £0.5°.

2. The mounting reference plane A of the baffle and the upper end face B of the lens shall be mounted in parallel, with a

gap of 2 mm between the two reference planes.

3. The bracket for the star tracker body and the baffle shall be designed by the satellite prime contractor/integrator.

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 7: Thermal Characteristics

File Number TYS-HST-A1-IDS Page 7 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Material: Titanium Alloy (TC4) | Note: The inner surface of the baffle is ultra black coating.
Surface Aluminum Alloy (2A12-T4) £20.85,a05 >0.96
(Excluding Outer Surface Treatment:
Mounting Bright Anodized Aluminum
Surface) Outer Surface Emissivity:
ey >0.6

Start Temperature °C: -30~+40

Heat Capacity J/K: 4200 (Star Tracker), 730 (Baffle)

Operating Temperature Range °C: -30~+40

Operating Relative Humidity Range: <60%

Best Operating Temperature Range °C: 20+5

Storage Relative Humidity Range: <70%

Storage Temperature Range °C: -10~30

Power Consumption @Preparing State W: 0 (Per Device)
Power Consumption @Operating State W: 3.5+0.5 (Per Device)

Description:

Power Consumption (W)

a
35405 fseeennnmncnnnnnnnnns
0 Time (s)
Power-on

Edited (Date):
Signed (Date): Mark Signature, Date




IDS 8: Thermal Diagram

File Number TYS-HST-A1-IDS Page 8 of 18
Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

Diagram:
==
VS
1 1 1=~ 7
V6 1T
1—Lens Baftle 2—Upper Cover
3—Mounting Lug 4—Connector

5—Power Supply & Image Processing Circuit Board

6—Image Sensor Circuit Board

7—Circuit Box 8 —Optical Prism

Edited (Date):

Signed (Date):

Mark

Signature, Date




IDS 9: Power

File Number TYS-HST-A1-IDS Page 9 of 18

Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark

Device Code FM
Operating Mode .

Long Term Device Count 1
(Long Term/Short Term / Other)

. ) Inrush Current )
Voltage Voltage Stability Ripple Voltage ) Power Consumption
(Peak / Duration)
28V 5% 300mV (p-p) 2A/5ms 3.5£0.5W

Edited (Date):
Signed (Date): Mark Signature, Date




IDS 10: Electrical Connector Contact Assignment — X1

File Number TYS-HST-A1-IDS Page 10 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Name (by Function): X1 Electrical Connector P/N: J30J-15ZKNP8-J Pin / Hole: Hole
Signal
Contact ) . Remarks
(Function) Voltage/V | Current/A Polarity . .
Number o (Shielded / Twisted)
Description
1,9 CANI+RXD+ | CAN2.0B | CAN2.0B | CANI Tx/Rx +/ Async Rx + 1.2 Twisted
/RS422 /RS422 ’ o
2,10 CANI-/RXD- | Standard | Standard | CANI Tx/Rx -/ Async Rx - | 9-10 Twisted
3,11 CAN2+/TXD+ | CAN20B | CAN2.0B | CAN2 Tx/Rx +/Async RX + | 3 4 Twisted
/RS422 /RS422 ’ -
4,12 CAN2-/TXD- | Standard | Standard | CAN2 Tx/Rx -/ Async Rx - | 11,12 Twisted
513 PPS_H RS422 RS422 | PSS Receive- 5,6 Twisted,
6,14 PPS L Standard Standard | PSS Receive- 13,14 Twisted
7,15 GND ov Two-Point Two-Wire
8 NC
X1
1 1
0 9 ] CANI+RXD+
1; 10 CANI1-/RXD-
1 11 ] CAN+HTXD+
e
1 12 CAN2-TXD-
13 13 ] FP5 H
& 6
14 14 PPS L
15 D—{ |I-exp
3 8
J30J-15ZKNP8.J
Edited (Date):
Signed (Date): Mark Signature, Date




IDS 11: Electrical Connector Contact Assignment — X2

File Number TYS-HST-A1-IDS

Page 11 of 18

Sub-System Name

Device Name HST-A1 Star Tracker

Stage Mark

Device Code

FM

Name (by Function): X2

Electrical Connector P/N: J30J-15ZKNP8-J

Pin / Hole: Hole

Contact Signal (Function) . Remarks
o Voltage/V | Current/A Polarity ) )
Number Description (Shielded / Twisted)
1,9 Vin+ Power+ 26~32V <0.23A + 1,2 Twisted,
2,10 GND 28V Power- 0 0 - 9,10 Twisted
5,13 Secondary GND 0 0 - Two-Point Two-Wire
7,8,15 KGND 0 0 - Three-Point Three-Wire
34,6,11,12,14 | NC -
X2
1
o o Vint+
10 |10 D28V
11 1l
4 8
12
s |2 “ |- GHD
13 2
< L6
1y 14
ok koo
RNT: Lg
. HOLE
R o
HOLE

L3011 SZF2IPE-T

Edited (Date):

Signed (Date):

Mark

Signature, Date

11




IDS 12: Electrical Connector Contact Assignment — X3

File Number TYS-HST-A1-IDS Page 12 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Name (by Function): X3 Electrical Connector P/N: 12226-1150-00FR Pin / Hole: Hole
Signal
Contact ) . Remarks
(Function) | Voltage/V | Current/A Polarity . .
Number o (Shielded / Twisted)
Description
5 Cl1Xclk- LVDS LVDS Camera-Link1 Xclk-
Shielded, Twisted
18 Cl1Xclk+ Standard | Standard | Camera-Link1 Xclk+
2 C1X0- LVDS LVDS Camera-Link1 XO0-
- Shielded, Twisted
15 C1X0+ Standard Standard | Camera-Link1 X0+
3 C1X1- LVDS LVDS Camera-Link1 X1-
Shielded, Twisted
16 C1X1+ Standard | Standard | Camera-Linkl X1+
4 C1X2- LVDS LVDS Camera-Link1 X2-
Shielded, Twisted
17 C1X2+ Standard | Standard | Camera-Link] X2+
6 C1X3- LVDS LVDS Camera-Link1 X3-
Shielded, Twisted
19 C1X3+ Standard | Standard | Camera-Linkl X3+
10,11,12,23,24 Internal Use
1,13,14,26 GND 0 0 Secondary GND
7,8,9,20,21,22 NC
= X3 =
| 1 14 |
C1X0 2 15 C1X0+
C1X1- 3 16 C1X1+
C132- 4 17 C132+
C1Xclk 5 18 Cl1Xclk+
C1X3 5] 19 C133+
7 20
s 21
CE 22
10 23
11 24
12 25
| | I 13 6 I | I
12226-1150-00FR
Edited (Date):
Signed (Date): Mark Signature, Date

12




IDS 13: Electrical Connector Contact Assignment — X4

File Number

TYS-HST-A1-IDS

Page 13 of 18

Sub-System Name

Device Name

HST-A1 Star Tracker

Stage Mark

Device Code

FM

Name (by Function): X4

Electrical Connector P/N: 12226-1150-00FR

Pin / Hole: Hole

Signal
Contact 1gn'a . Remarks
(Function) | Voltage/V | Current/A Polarity . .
Number o (Shielded / Twisted)
Description
5 C2Xclk- LVDS LVDS Camera-Link2 Xclk-
Shielded, Twisted
18 C2Xclk+ Standard | Standard | Camera-Link2 Xclk+
2 C2X0- LVDS LVDS Camera-Link2 XO0-
Shielded, Twisted
15 C2X0+ Standard Standard | Camera-Link2 X0+
3 C2X1- LVDS LVDS Camera-Link2 X1-
Shielded, Twisted
16 C2X1+ Standard Standard | Camera-Link2 X1+
4 C2X2- LVDS LVDS Camera-Link2 X2-
Shielded, Twisted
17 C2X2+ Standard | Standard | Camera-Link2 X2+
6 C2X3- LVDS LVDS Camera-Link2 X3-
Shielded, Twisted
19 C2X3+ Standard | Standard | Camera-Link2 X3+
1,13,14,26 GND 0 0 Secondary GND
7,8,9,10,11,12,
20,21,22,23,24, | NC Internal Use
25
= e =
I 1 14 |
C2X0- 2 15 C2X0+
C2X1- 3 16 C2X1+
c2X2 -] 17 C2H 2+
C2Xelk- 5 18 C2¥elk+
C2X3- 5] 19 C2X3+
7 20
g 21
9 22
10 23
11 24
| 12 25 |
13 20
A | | | | I
12226-1150-00FR
Edited (Date):
Signed (Date): Mark Signature, Date

13




IDS 14: Electrical Interface Features - Power

File Number TYS-HST-A1-IDS Page 14 of 18
Sub-System Name
Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

Interface

. Power Supply
Signal
Signal . .
. 28V power and the ground are two-point two-wire.

Characteristics

Interface n i

Circuit e T

Notes

Edited (Date):

Signed (Date): Mark Signature, Date

14




IDS 15: Electrical Interface Features - CAN

File Number TYS-HST-A1-IDS Page 15 of 18
Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

Interface o .
. Digital Signal: CAN
Signal
Signal CAN Bus Rate: 500kbps;
Characteristics Communication Method: Two-point Two-wire.
VDD33D Ul13 BN Uls
. 14 vee TXCAN 1 CAN TXB 1 D Rs 8 “‘ GND
CAN B SCIR - [ ol ) ~ L7 cawnps R33120000603
T T SCK RXCAN VDD33D GI\D‘\“ GND CANH
U;Luf ﬂ:[‘('c'ft;\x BCS13 | oo . T i M| e, M CAN2
o, CAN B sDa? B | LR 4 5
A T | 6 CANBCLE i S N
CAN B sDIL | o S RN UE’N L SRESHVDI30MDREP
CANBINT4 | g O D cAN RXB
Rt | LA
21 gpron 5 i
21 crion an
MCP2517FDT-H/SL
Interface
Circuit VDD33D ul6 s u?
. B fvee  mxean CANTXA . Llp  pa| 8 “l-GI\D
BRRR 5 3 © canl. R34 120000603
i CANASAR| gox  RxCAN |2 VDDHD GI\‘D-III 2 | GNDean [ CANL
0,10 solosoiw ncs L UT'FJ]I\ e 2 yoecany & CANI
= canasmo | oo O L YR vier |2
: osci L8 CAN 4 CLK -
cAN A soun | o ; SNESHVD230MDREP
Srer - CLKO —
CAN_A INT T -
vss —
o8- GPIOOD 1—
8] GPIO1 D
MCP2517FDT-H/SL
Notes Soldering of R33 and R34 is determined by the overall requirements of the satellite side.
Edited (Date):
Signed (Date): Mark Signature, Date

15




IDS 15: Electrical Interface Features - RS422

File Number

TYS-HST-A1-IDS

Page 15 of 18

Sub-System Name

Device Name

HST-A1 Star Tracker

Stage Mark

Device Code

FM

Interface

Signal

Digital Signal: RS422

Signal

RS422 Communication Baud Rate: 115200bps;

Characteristics Communication Method: Two-point Two-wire.
VDD3ID VDDIID
GND
R30 N
1K/0603 Q4 /50110603
Ql AS40E632THTS AL aci
PPS H )
o |16 HSelect G et oo 116 | Hsdeat 6
BAS40E632THTSAILR3S VGG et v 14 vee eledt
0010603 15 . 15
4B T 4A ——!
Interface pPS R3S, . 00/0603 3]y PRI L
C. .t vDD33D | RA ATR0E0S 6 ay [ B s GND | H 4z [B
rcul MCU_RXD 5 | oy a2 oo 5190603 TXD- 5 | 5, G [12 AN AT GRSl oxp
5 5 3y 11 ¥ CAN2+ E 7 5192/0903 TXD+ 6 e 37 11
22 10 CAN A SDQ RS MCUTXD 7| v |10
CANL+RJ] . 020603 3B [ S ev Al
AM26LV3IEMDREFP C';D AM26LV3IIESDREP

Notes

Edited (Date):

Signed (Date):

Mark

Signature, Date

16




IDS 16: Electrical Interface Features - Single-Ended PPS

File Number TYS-HST-A1-IDS Page 16 of 18

Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code M
Interface
. Pulse Per Second (PPS)
Signal
Sienal Second Pulse Signal: Single-Ended Input;
igna
£ o Falling Edge Aligned to Integer Seconds;
Characteristics , )
Negative Pulse Width 1ms.
PPS circuit
PPS H w
Interface i 4B 1
Circuit VDD33D p— R AR0603 e ¥ 1;/
CAK A SCLKRG_ . 000603 = i::e(( o ; B S 1;4“""”\”
%lﬁ oot i ;B ;x L/
CAN1+ W/[]“ 0603 RV[)'iil‘](’”; Tl_ig GND iB L:-i
CANI- R31 . 090603 J—l:({lf'in;éf LR%VO&O}
Notes R26,R27, C37, R28, R29, R32, R36: not soldered @Single-Ended PPS.
Edited (Date):
Signed (Date): Mark Signature, Date

17




IDS 16: Electrical Interface Features - Differential PPS

File Number TYS-HST-A1-IDS

Page 16 of 18

Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM
Interface
. Pulse Per Second (PPS)
Signal
Sienal Second Pulse Signal: Differential Input;
igna . .
g . Falling Edge Aligned to Integer Seconds;
Characteristics . )
Negative Pulse Width 1ms.
PPS circuit
VDD33D VDD33D
R30
1K/0603 Q4
2DK0308
PPS H Ui4
R s 1 1B vee e HSelect G
Interface — 2 A B B
. . PPS R36 09/0603 3 1w 1A #:
Circuit VDD RA A0K0603 4 g a3
MCU RXD 5 2w g 12 | GND
HSelect G 5 N v %: ‘
B 3a 10
CANI+ \R}Q/\'[lf) 0603 S HE GND 3B L:':
o o GND  AMIGLVSIEMDREP
CANI- _ R3l,. 090603 T}lzf\?g gyocos
RA3 1K/0603
1K Dﬁ.()‘i .
D
Notes R30, R35, Q1: not soldered @Differential PPS.
Edited (Date):
Signed (Date): Mark Signature, Date

18




IDS 17: Circuit and Interface Schematics

File Number TYS-HST-A1-IDS Page 17 of 18
Sub-System Name

Device Name HST-A1 Star Tracker Stage Mark
Device Code FM

Schematic Diagram:

Image Output ,\I
[
l
CMOS < Control
]
] CAN. \ CAN |,
Transceiver,’ | Controller
CAN . CAN |,
Transceiver| " Controller |
-
Camera Link
JITAG]
PPS
%, S 7 S
J30J-15ZKNP8-T 12226-1150-00FR

FPGA

Data Line

Signal Line

(————
Address Line, MRAM

. Control Line

—

Camera Link

Reset

..‘

Watch
Dog

Power

NS

J30J-15ZKNP8-J

12226-1 150—00FR|

Edited (Date):

Signed (Date):

Mark

Signature, Date
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IDS 18: Device Description

File Number

TYS-HST-A1-IDS

Page 18 of 18

Sub-System Name

Device Name

HST-A1 Star Tracker

Stage Mark

Device Code

FM

None.

Edited (Date):

Signed (Date):

Mark

Signature, Date

20
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