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1. Introduction

This document describes the requirements for the interface between the FORMOSAT-8F
spacecraft bus and science payload.

1.1. Purpose

This document defines the interface requirement between FORMOSAT-8F spacecraft bus and
science payload.

1.2. Scope

This document applies to the interface requirement between FORMOSAT-8F spacecraft bus
and science payload only.

This document contains the interface requirements for procurement of science payload for the
FORMOSAT-8 mission, specifically confined to FS-8F.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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2. Related Documents

2.1. Applicable Documents
FS8-REQ-0001
FS8-SPEC-0017

FORMOSAT-8 System Requirement Document
FORMOSAT-8 Component Environmental Specification

2.2. Referenced Documents
NA

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3. Requirements

This interface requirements between FORMOSAT-8F spacecraft bus and the science payload
are defined in each section.

3.1. System

3.1.1. Configuration

Figure 1 defines the configuration of science payload.

Science

Bus Payload

Figure 1 Science payload configuration

All communication and power lines to science payload shall go through OBC. OBC will
provide electrical power to science payload for normal operation. OBC will also provide
necessary command and telemetry interface to science payload. OBC to science payload
harness will be provided by TASA. Any science payload internal harness shall be provided by
contractor.

3.1.2. Operation Modes

Operation modes shall be POWER ON and POWER OFF. The science payload shall operate
autonomously in normal operation.

3.1.3. Operation Requirements

The operation of science payload shall not interfere with RSI imaging and regular satellite
normal operation.

3.1.4. Mission Life

The mission life of science payload for FS-8F shall be at least 5 years in orbit subsequent to
one year of ground testing and four years of storage. (TBC)

3.1.5. Orbit

The FS-8F mission orbit is at 510 km altitude with inclination 97.44 degree as a sun-
synchronous orbit. The equatorial descending time is between 10:00 to 11:00 am local time for
FS-8F. The mission orbit might be changed by TASA due to program need.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3.2. Physical

3.2.1. Location Dimensions

There are two location and dimension options for science payload. The science payload shall
select only one option for the design.

Option 1: The science payload shall be installed on +Z panel as shown in Figure 2 and 3.

Y Z
i

Science
Payload

Figure 2 Science payload on +Z panel

X-Band Antenna

Science Payload

Helix Antenna

Patch Antenna

Figure 3 Science payload on +Z panel

The dimension of science payload shall not exceed 200(L)x100(W)x100(H) mm. The footprint
of science payload shall follow Figure 4.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Figure 4 Footprint of science payload on +Z panel (mm)

Option 2: The science payload shall be installed on +Y (Plus Y direction) panel as shown in
Figure 5.

et

Science Payload
on +Y panel

Figure 5 Science payload on +Y panel

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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The dimension of science payload shall not exceed 200(L)x100(W)x60(H) mm for each
location. The footprint of science payload on each location shall follow Figure 6.

Figure 6 Footprint of science payload on +Y panel (mm)

3.2.2. Mass
Science payload including any hardware needed shall be less than 2kg (TBC).

3.2.3. Center of Gravity

The center of gravity of science payload shall be within 5% of the geometric center of the
envelope.

3.2.4. Field of View

TASA will provide the field of view information based on the science payload location after
the contract is awarded.

3.2.5. Deployment

No deployment mechanism in any form shall be allowed in science payload.

3.2.6. Alignment

If alignment is necessary, alignment cube shall be included on science payload design.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3.2.7. Mounting

Science payload shall have a flat mounting surface that conducts electrically and thermally to
the spacecraft bus.

3.2.8. Grounding

Science payload shall be grounded in accordance with the spacecraft bus grounding scheme.

3.3. Attitude Control

3.3.1. Pointing Accuracy

The spacecraft bus will maintain the pointing accuracy less than 0.026 degree in pitch, roll and
yaw axes. All values are 3 sigma.

3.3.2. Pointing Knowledge

The spacecraft bus will maintain the pointing knowledge less than 0.012 degree in pitch, roll
and yaw axes. All values are 3 sigma.

3.3.3. Positioning Knowledge

The spacecraft bus will provide on-board position knowledge better than 25m(3-sigma) for each
axis.

3.3.4. Operation of Science Payload

The nominal attitude of satellite is local-vertical-local-horizontal(LVLH) except during RSI
imaging, ground communication and sun-pointing. The operation of science payload shall not
interfere with RSI imaging and regular satellite normal operation. The science payload shall
coordinate with TASA for science payload mission operation planning.

3.3.5. Pointing Stability

The spacecraft bus will provide pointing stability better than 0.147 arc second per 2.296 ms per
axis.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3.4. Power

3.4.1. Orbit Average Power

The science payload shall consume less than 2W orbit average power.(TBC)

3.4.2. Input Voltage
The spacecraft bus will provide DC input voltage for +15V, -15V and +5V.

3.4.3. Peak Current Draw

The science payload current draw shall not exceed 0.2A for +15V, 0.2A for -15V and 1.5A for
+5V. Spacecraft will cut off power supply to science payload if over-current protection is
triggered.

3.4.4. Electrical Power Interface

Two electrical power lines will be provided to science payload for redundancy. Science payload
shall provide two interface circuits and connectors as shown in Figure 7 for power interface.

TV - .

+ARY
peos

Feqy o

+358§ e

!
+1A8Y
BonRG

ity A5V

i‘— I UL

H : "'*‘r

+8Y

QBEC Soipnce Payiasd EQ(SPEL)

Figure 7 Electrical Power Interface
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3.4.5. Connector

Science payload shall design pin assignment of the connectors according to the definition listed
in this section.

Jo1l (15P High Density D-type)

1{+15V POWER

2[+15V POWER

3|15V POWER

4]-15V POWER

5|TBC

6(+15V POWER RETURN

7|+15V POWER RETURN

8(-15V POWER RETURN

9(-15vV POWER RETURN

10(TBC

11]+5V POWER

12|+5V POWER RETURN

13[(+5V POWER

14(+5V POWER RETURN

15|CHASSIS GND

Jo2 (153 High Density D-type)

1|[UART RX RS422+

2|UART TX-A RS422+

3|UART TX-B RS422+

4|PPS—-A RS422+

5|PPS-B RS422+

6(UART RX RS422-

~J

UART TX-A RS422-

(oo}

UART TX-B RS422-

9|PPS—A RS422-

10|PPS-B RS422-

11|CHASSIS GND

12|TBC

13|TBC

14|TBC

15|CHASSIS GND

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3.5. Command and Telemetry

3.5.1. Command and Telemetry Interface

The spacecraft bus will provide two RS422/PPS interfaces to science payload for science
payload command and telemetry. The interface shall be RS422, UART at 115.2 kbps. Science

payload shall provide two interface circuits and connectors as shown in Figure 8 and 9 for
command, telemetry and PPS interface.

UART
{FPGA) VART

(FPGAY

Rx § ™

UART
{FPGA}

&x g

Science Payload EWSPEY)

8ed Tl

FHG&

QBC-B Scignce Payingd EU{SOEU)

Figure 9 PPS Signal Interface

3.5.2. Connector
N/A.
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3.6. Science Data

3.6.1. Science Data Interface

The spacecraft will provide two SpaceWire interfaces to science payload for science data
transmission. The science data transmission rate shall not exceed 1Mbps. Science payload shall
provide two sets of interface circuits and connectors as shown in Figure 10 for science data.

L pRTINOR, WK Y et

N Qe 0%

W@
N
=

- LE Shecke RS
FAGA )

¢t et

oby Out

MU coga

GBCA

R

Y e ok <

Serne in GES
U

FPGA

R e Ot F | e

%} e Suvtre DUt S

477 g

SN

RC-§ Soleuce Paytoad SU{SPEL

Figure 10 Science Data Interface

3.6.2. Connector
N/A.

3.6.3. Data Storage

The spacecraft bus will provide data storage capacity for science data plus EDAC data from
science payload up to 2 Gbits (TBC) per day.

3.7. Thermal

3.7.1. Thermal Control

The science payload shall provide thermal control by itself if necessary. Any necessary heater
or thermal monitor devices for science payload operation and non-operation stage shall be
provided by science payload.

3.7.2. Thermal Power Dissipation

The science payload can be thermally conductively to spacecraft bus structure to dissipate
thermal power if necessary.
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3.8. Magnetic Cleanliness

Wherever possible, non-magnetic material shall be used and the utilization of permanent
magnets shall be avoided.

3.9. SOCC/SDC Interface Requirement

The SOCC supports the TASA FORMOSAT-series satellite missions. The SDC interacts with
SOCC and the SDC science team to plan and perform the science operations. The SDC is
responsible for the science payload operation support, science data management, processing,
analyzing and archiving. The SDC is also responsible for distributing the data and algorithms.
Furthermore, the SDC will actively communicate with research and education communities to

promote maximum usage of the science data. Figure 11 shows the data interface between SDC
and SOCC.

Science P/LMTL

Science P/L Command Proc,

Science P/L ASR

NORAD 2-Line Element

v

Science P/L SOH Data,
Science Data VC3

Figure 11 Data interface between SOCC and SDC

3.9.1. Science P/L. MTL

The Mission Timeline contains sequence of on-board events
regarding desired activities, including command procedure.

SDC

SOCC

One to five times per week (TBR) / Variable data volume

SDC_yyyymmdd_timeline.txt
(vyyy: 4 digits of year, mm: months, dd: days)

Date of file name represents the date to perform measurement.
For example: SDC 20191214 timeline

Internet

TCP/IP SFTP
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All fields are left adjusted.

1 string/8 bytes | LABEL 1 “SOURCE: “
1 string/variable | SOURCE Author of File / “SDC”
2 string/13 bytes |LABEL 2 “DESTINATION: “
2 string/variable |DESTINATION | Destination of File / “SOCC”
3 string/11 bytes | LABEL 3 “FILE NAME: “
3 string/variable |FILE NAME file name / “SDC 20191214 timeline”
4 string/11 bytes | LABEL 4 “DATE TIME: “
4 string/19 bytes | DATE TIME Time to generate this file in the format of
“yyyy/mm/dd hh:mm:ss”
5 string/12 bytes |LABEL 5 “SPACECRAFT: *
5 string/variable | SPACECRAFT Satellite ID / “FS8”
6 string/12 bytes |LABEL 6 “INSTRUMENT: “
6 string/variable |INSTRUMENT Instrument ID / “SDC”
7 string/16 bytes | LABEL 7 “REQUEST WINDOW: “
7 string/variable |REQUEST WIN | “yyyy/ddd 00:00:00- yyyy/ddd
DOW 00:00:00”
8 string/5 bytes | LABEL 8 “EVENT"/leading label of EVENT
column
string/3 bytes |LABEL 9 “UTC” / leading label of UTC column
string/2 bytes |LABEL 10 “DUR” / leading label of DUR column
string/2 bytes |LABEL 11 “Q1”/leading label of Quaternion_1
column
8 string/2 bytes |LABEL 12 “Q2”/leading label of Quaternion 2
column
8 string/2 bytes |LABEL 13 “Q3”/leading label of Quaternion_3
column
8 string/2 bytes |LABEL 14 “Q4”leading label of Quaternion_4
column
8 string/9 bytes |LABEL 15 “Procedure” / leading label of Procedure
column for Command Procedure
string/2 byte Event The number of the requested event count
9 string/17 bytes | UTC UTC time when the activity commences,
in “yyyy/ddd hh:mm:ss” format / year,
day, hour, minute, second / 2000:2050,
001:365, 00:23, 00:59, 00:59
9 string/2 bytes | DUR Execution time of the activity in second
“ss” format

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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string/8 bytes

Q1

Quaternion 1 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or ((NA”

string/8 bytes

Q2

Quaternion_2 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or CCNA??

string/8 bytes

Q3

Quaternion_3 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
or “NA”

string/8 bytes

Q4

Quaternion_4 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or ((NA”

string/19 bytes

Procedure

The name of the Command procedure
“SDC_PROCyydddFn.prc”
yy.year, ddd:day of year, n:the nth

command procedure of the same day or
((NA”

10

same as line 9

Same as line 9

Same as line 9

11

same as line 9

Same as line 9

Same as line 9

Last

string/13 bytes

LABEL 16

“END OF REQUEST”

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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Sample Science P/L Mission Timeline

P S

T8 ade

3.9.2. Science P/L. Command Proc.

This file contains command mnemonics and the arguments and the
time tag corresponded to the command procedure activity
requested in the Science Payload Mission Timeline.

SDC

SOCC MCC

variable / variable data volume

SDC PROCyydddFn.prc

(SDC: instrument name, yy: last 2 digits of year, ddd: day of year,
n: the nth Command Procedure of the same day.

For example: SDC PROC19348F1.prc

Internet

TCP/IP SFTP

1. The content of the Command Procedure will follow the XPSOC
command format beginning with relative time tag “CMD” in
each line.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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Sample Science Payload Command Procedures

TEOTYDLT = (Tamane! Sp=
piFL = OTLLRRRDT O

Lis GRS

RN

3.9.3. Science P/LL ASR

This file contains conflict-free activities including on-board events
and ground events.

SOCC

SDC
Once per day / Variable data volume

SDC_yyyymmdd.sch
(vyyyy: 4 digits of year, mm: months, dd: days)

For example: SDC 20191214 txt
Internet
TCP/IP SFTP

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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All fields are left adjusted.

1 string/8 bytes | LABEL 1 “SOURCE: “

1 string/variable | SOURCE Author of File: “SOCC”

2 string/13 bytes |LABEL 2 “DESTINATION: “

2 string/variable | DESTINATION | Destination of File: “SDC”

3 string/11 bytes | LABEL 3 “FILE NAME.: “

3 string/variable |FILE NAME file name / “SDC 20191214 .sch”

4 string/11 bytes |LABEL 4 “DATE TIME: “

4 string/19 bytes | DATE TIME Time to generate this file in the format of
“yyyy/mm/dd hh:mm:ss”

5 string/12 bytes | LABEL 5 “SPACECRAFT: *

5 string/variable | SPACECRAFT | Satellite ID / “FS8”

6 string/12 bytes |LABEL 6 “INSTRUMENT: “

6 string/variable |INSTRUMENT | Instrument ID / “SDC”

7 string/19 bytes | LABEL 7 “UTC” / leading label of UTC column

7 string/7 bytes |LABEL 8 “DUR” / leading label of DURATION
column

7 string/10 bytes | LABEL 9 “Q1” / leading label of Quaternion 1
column

7 string/10 bytes |LABEL 10 “Q2” / leading label of Quaternion 2
column

7 string/10 bytes |LABEL 11 “Q3” / leading label of Quaternion 3
column

7 string/10 bytes | LABEL 12 “Q4” / leading label of Quaternion 4
column

7 string/23 bytes | LABEL 13 “Procedure” / leading label of Procedure
column

8 string/19 bytes |UTC UTC time when the event commences, in
“yyyy/ddd hh:mm:ss” format / year, day,
hour, minute, second / 2000:2100,
001:365, 00:23, 00:59, 00:59

8 string/7 bytes | DUR Elapsed duration of the event, in second /
second / 000.1:999.9

8 string/10 bytes | Ql Quaternion 1 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or C(NA77

8 string/10 bytes | Q2 Quaternion_2 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or ((NA)’
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8 string/10 bytes | Q3 Quaternion_3 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
or “NA”

8 string/10 bytes | Q4 Quaternion_4 of satellite attitude in
“sd.ddddd” format / +1.00000:-1.00000,
Or CCNA77

8 string/19 bytes | Procedure The name of the command procedure
“SDC_PROCyydddFn.pr¢” yy: year, ddd:
day of year, n: the nth command
procedure of the same day.

9 Same as line 8 | Same as line 8 Same as line 8

10 Same as line 8 | Same as line 8 Same as line 8

11 string/22 bytes | LABEL 14 “Unscheduled Request”

12 string/25 bytes |LABEL 15 “Activity” / leading label of Activity
column

12 string/19 bytes | LABEL 16 “UTC” / leading label of UTC column

12 string/9 bytes |LABEL 17 “Error MSG” / leading label of
Error MSG column

13 string/25 bytes | Activity “SDC PROCyydddFn.prc”

13 string/19 bytes |UTC UTC time when the activity should
commence, in “yyyy/ddd hh:mm:ss”
format / year, day, hour, minute, second /
2000:2050, 001:366, 00:23, 00:59, 00:59

13 string/variable |Error MSG The reason of the request not being
scheduled

14 Same as line Same as line 13 | Same as line 13

13
14 Same as line Same as line 13 | Same as line 13
13
Last String/13 bytes [ LABEL 18 “END OF REPORT”

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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Sample Science P/L. ASR

pal
ot

Ty 0

L

3.9.4. NORAD 2-Line Element

FORMOSAT-8 orbital parameters for SDC to compute the
satellite trajectory.

It is in the standard NORAD 2-line element format.
SOCC FDF
SDC

Once per 3 days. [TBR]/ 160 Bytes

SSSS yyyymmdd hhmm.nor
(SSSS: S/C name in capital, yyyy: 4 digits of year, mm:
months, dd: days, hh: hours, mm: minutes)

For example: FS8 20151203 0232.nor

Internet

TCP/IP SFTP

SOCC as the data server, SDC to retrieve the data via SFTP.
SOCC: Gateway-PC, username/passwd: xxx/xxx (TBD)

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Lines 1 and 2 are the standard format of Two-Line Orbital Element Set identical to that used
by NORAD and NASA. The format description is:

Byte 1 Record Number Line 1. One integer digit: Always 1
Byte 2 Blank ASCII Space
Bytes 3-7 Satellite Number Five. integer digits: right justified with possible
eading blank character.
Byte 8 Classification One alphabetical character for classification
Byte 9 Blank ASCII Space
Byte 10-11 Launch Year Last two digits of launch year
Bytes 12-14 Launch Number of Three integer digits.
Year
Bytes 15-17 Picce Number Th're.e alphabetical characters with possible
trailing blanks.
Byte 18 Blank ASCII Space
Bytes 19-20 Epoch Year Two integer digits: last two digits of year
xxx.xxxxxxxx: Epoch (Julian day and fractional
Bytes 21-32 Epoch Day portion of the day-12 digits including decimal
point at byte 24).
Byte 33 Blank ASCII Space
Sign of First Time
Byte 34 Derivative of Mean space or -: space = positive, - = negative
Motion (rev/day?)

Value of First Time
Bytes 35-43 Derivative of Mean
Motion (rev/day?)
Byte 44 Blank ASCII Space
Sign of Second Time
Byte 45 Derivative of Mean space or -; space = positive, - = negative
Motion (rev/day?)
Value of Second
Time Derivative of (xxxxx-x (seven characters; the decimal point is
Mean Motion implied)

(rev/day?)
Byte 53 Blank ASCII Space
Sign of BSTAR Drag
Term (for SPG4
Byte 54 Theory) or Radiation | space or -: space = positive, - = negative
Pressure Coefficient
(for SDP4 Theory)
Value of BSTAR
Drag Term (for SPG4
Bytes 55-61 Theory) or Radiation

XXXXXXXX (nine characters including decimal
point at byte 35

Bytes 46-52

()xxxxx-x (seven characters; the decimal point is

Pressure Coefficient implied)
(for SDP4 Theory)
Byte 62 Blank ASCII Space

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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. One integer digit: 0 = SGP4 Theory, 3 = SDP4
Byte 63 Ephemeris Type Theory
Byte 64 Blank ASCII Space
Bytes 65-68 Element Number
Check Sum (Modulo | letters, blanks, periods, plus signs=0; minus signs
Byte 69 10) —
Bytes 70-80 Blank ASCII Spaces
Byte 81 Record Number Line 2. One integer digit: Always 2
Byte 82 Blank ASCII Space
Bytes 83-87 Satellite Number FIVC. integer digits: right justified with possible
leading blank character.
Byte 88 Blank ASCII Space
i L xxX.XxxX (eight characters including decimal
Byte 89-96 Inclination (deg) point at byte 92)
Byte 97 Blank ASCII Space
Right Ascension of . . . .
Byte 98-105 Ascending Node XXX XXXX (eight characters including decimal
point at byte 101)
(deg)
Byte 106 Blank ASCII Space
Byte 107-113 | Eccentricity .[.]xx.xxxxx (seven characters, the decimal point is
implied)
Byte 114 Blank ASCII Space
Argument of Perigee | xxx.xxxx (eight characters including decimal
Byte 115-122 (deg) point at byte 118)
Byte 123 Blank ASCII Space
. xxx.xxxx (eight characters including decimal
Byte 124-131 | Mean Anomaly (deg) point at byte 127)
Byte 132 Blank ASCII Space
; . XX XXxXxxxX (eleven characters including
Byte 133-143 | Mean Motion decimal point at byte 135)
Byte 144-148 Revolution number at
epoch (revs)
Byte 149 1Cél)eck Sum (Modulo
Bytes 150-160 | Blank ASCII Spaces

Sample NORAD 2-Line Element

Data for each satellite consists of two lines in the following format:
1 NNNNNU DDLLLppp YYddd.dddddddd +.tttttttt +sssss-s +uuuuu-u T EEEEc
2 NNNNN iii.iiii rrr.rrrr eeceeeee www.wwww MMM.MMMM mm.mmmmmmmmnninnx
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3.9.5. Science P/L SOH Data

Science Payload SOH Data

This file contains the SOH telemetry data packets from Command
and Telemetry Channel generated by the SDC instruments, and is
extracted from XPSOC dump file.

SOCC SCC
SDC
Whenever data is available/ variable

minutes, ss:second, ppp:packet APID)
For example: SDC 2015302120103 70D.dmp

SOCC: Gateway-PC, username/passwd: Xxx/xxx

3.9.6. Science Data VC3

This file contains the telemetry packets of science data from
Science Data Channel as generated by the SDC instruments.

SOCC SCC
SDC
Whenever data is available/ 1.5 Gbits per day

yyyydddhhmmssxx.vc3 (TBD)
(yyyy: digits of year, ddd: day of year, hh: hour, mm: minutes,
ss:second, xx:version)

For example: 201512809323101.vc3

SOCC: Gateway-PC, username/passwd: xxx/xxx (TBD)

FORMOSAT-8 Telemetry is compliant to CCSDS/ECSS standards.

The telemetry emission interface executes the following functions:

— The "HOUSE KEEPING" telemetry storage before transmission to the ground
(playback/backup telemetry).

— SSR interface, used to dump the SPL data from the DS

— CCSDS protocol management and encoding of the frames (master frame count

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.

55330 > 113
AR EZERSHPIEN - SB35E/FH115E



FS8F-IRD-0001
3R TASA oz FORMOSAT-8F Spacecraft Bus to Science 00
i et Payload Interface Requirement Document 2026/05/28
28 OF 35

management, Reed Solomon check code computation, scrambling and marker
insertion).

— Virtual channels allocation to the different sources.

The VCM function (Virtual Channel Multiplexer) multiplexes the virtual channels, manages
the priority between these different channels and generates Reed-Solomon check codes. The
defaulted virtual channel IDs are:

— VCID = 011b, scientific data

4. Environmental Design Requirements

The science payload shall be designed to comply with FORMOSAT-8 Component
Environmental Specification (FS8-SPEC-0017). The environmental specification might be
changed by TASA due to program need.

5. Requirements Verification

The requirements shall be in accordance with the methods indicated in the Requirement
Verification Matrix. The methods selected for verification are described below.

Inspection

Verification by inspection is a process which may be used in lieu of or in conjunction with
testing to verify design features. Inspection is the process of physically measuring, examining
or comparing an article to the design drawings, schematics, or other records to assure
requirements compliance. This method also includes the validation of records to ascertain that
correct parts, materials and processes were used.

Demonstration

Demonstration shall be the determination of properties and performance of an item involving
proof-by-doing such as service and access, transportability and human engineering.

Analysis

Verification by analysis is a process used in lieu of or in addition to testing to verify compliance
to specification requirements. The selected techniques may include systems engineering
analysis, statistics and qualitative analysis, computer and hardware simulations, and analog
modeling. Analytical techniques may be used in lieu of tests for such things as reliability
assessment, life, storage, failure analysis, safety, interchangeability, and other performance
requirements which are difficult or impractical to test. Analysis associated with qualification
by similarity is included in this method.

Test

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Test shall be the determination of properties and performance of an item by mechanical,
electrical and environmental functional measurements. Tests shall be classified as follows:

Performance Testing: Comprehensive verification that the Bus meets the performance
characteristics defined in Section 3 and identified in the Verification Cross Reference Matrix
under both nominal conditions and environments.

Environmental Testing: Any testing performed under conditions other than the ambient
environment.

Acceptance Testing: The environmental, electrical, mechanical, and other tests which all items
intended for flight must pass. The tests are designed to verify proper workmanship and to
demonstrate that the Bus will operate as specified when subjected to the expected worst case
environmental conditions.

Protoflight Testing: The environmental, electrical, mechanical, and other tests required to
verify that the Bus components will comply with design and performance requirements under
anticipated operational regimes and environments. The environment of protoflight tests shall
be harsher than the predicted operational environment, but below the design safety factor level
so that the components need not be refurbished prior to flight. Exposure time is based on the
use cycle and/or type of flight item. When several units of the same component are
manufactured, only one shall be protoflight tested. Protoflight testing applies only to those
component types identified below.

i. New designs
ii. Modified designs

iii. Existing designs with qualification levels that do not meet FORMOSAT-8
requirements

5.1. Requirements Verification Cross-Reference Matrix (VCRM)

VCRM of the Science Payload IRD is described in Appendix-B.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Appendix-A Acronym

AIT Assembly, Integration and Test

AUT Antenna under Test

BW Bandwidth

CCB Configuration Control Board

CCU Camera Control Unit

CDMU Command and Data Management Unit

CDR Critical Design Review

CE Conducted Emission

CFRP Carbon Fiber Reinforced Plastic

CMOS Complementary Metal Oxide Semiconductor

CS Conducted Susceptibility

CVCM Collected Volatile Condensable Material
DC Direct Current

ECR Engineering Change Request

EEE Electro mechanic, Electric and Electronic
EICD Electrical Interface Control Drawing
EIDP End Item Data Package

EMC Electromagnetic Compatibility

ESD Electrostatic Discharge

FM Flight Model

FMECA Failure Mode Effects and Criticality Analysis
HK Housekeeping

H/W Hardware

ICD Interface Control Document/Drawing

IF Interface

1/O Input/Output

GPS Global Positioning System

LET Linear Electron Transfer

LISN Line Impedance Simulation Network
LV Launch Vehicle

MDRP Marine Data Relay Payload

MICD Mechanical Interface Control Drawing

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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MMU Memory Management Unit

MS Margins of Safety

NCR Non-Conformance Report

PA Product Assurance

PCB Printed Circuit Board

PCDU Power Control Distribution Unit
PFR Problem/Failure Reporting

PIND Particle Impact Noise Detection
PSLV Polar System Launch Vehicle

QA Quality Assurance

QPL Qualified Parts List

RCS Reaction Control Subsystem

RD Reference Document

RE Radiated Emission

RHCP Right Handed Circular Polarization
RS Radiated Susceptibility

RSI Remote Sensing Instrument

RMS root mean square

SCOE System or Special Check-Out Equipment
S/C Spacecraft

SEB Single Event Burnout

SEE Single Event Effect

SEGR Single Event Gate Rupture
SEL Single Event Latch-up

SEU Single Event Upset
SOCC/SDC Satellite Operation Control Center/Science Data Center
SRS Shock Response Spectrum
TB Thermal Balance

TBC To be confirmed

TBD To be defined

TC Thermal Cycling

TML Total Mass Loss

TV Thermal Vacuum

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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VSWR Voltage Standing Wave Ratio

R

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Appendix-B Science Payload IRD Requirements Verification Cross-
Reference Matrix (VCRM)

Requirement Verification Traceability
Level Method

Paragraph Title n/al tt |aa|ii [dd
3 Requirements C X SRD Section 3.2.4
3.1 System C X Title
3.1.1 Configuration C X SRD Section 1.2
3.1.2 Operation Modes C X SRD Section 1.2
3.13 Operation Requirements C X SRD Section 3.5.1.5.2
314 Mission Life C X F'SS heritage
3.1.5 Orbit C X General description
32 Physical C X Title
321 Location Dimensions C X SRD Section 3.5.1.5.2
322 Mass C X |SRD Section 3.5.1.5.2
323 Center of Gravity C X 'S5 heritage
324 Field of View C X General description
325 Deployment C X General description
326 Alignment C X General description
327 Mounting C X General description
32.8 Grounding C X General description
33 Attitude Control C X Title
33.1 Pointing Accuracy C X General description
332 Pointing Knowledge C X General description
333 Positioning Knowledge C X General description
334 Operation of Science Payload|C X General description
34 Power C X Title
34.1 Orbit Average Power C X SRD Section 3.5.1.5.2
342 Input Voltage C X SRD Section 3.5.1.5.2
343 Peak Current Draw C X SRD Section 3.5.1.5.2
344 Electrical Power Interface  |C X SRD Section 3.5.1.5.2
345 Connector C X General description

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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35 Command and Telemetry  |C X Title
351 Command and Telemetry|C X SRD Section 3.5.1.5.2
Interface
352 Connector C X General description
3.6 Science Data C X Title
3.6.1 Science Data Interface C X SRD Section 3.5.1.5.2
362 Connector C X General description
363 Data Storage C X SRD Section 3.5.1.5.2
3.7 Thermal C X Title
37.1 Thermal Control C X General description
3.72 Thermal Power Dissipation |C X General description
38 Magnetic Cleanliness C X General description
3.9 SOCC/SDC Interface|E tt 'S5 heritage
Requirement
4 Environmental Design|C X FS5-SPEC-0017
Requirements

Requirement: List out paragraph number and title of the requirement
Traceability:

1. Flowed-down requirements: list out doc/paragraph number of the parent doc

2. Heritage requirements: spell out the heritage (i.e. FS5or ...)

3. Newly created/derived requirements: list out the released memo/doc which records how
the requirements were derived or created.

Verification:

6. Verification Levels

Level Abbr ID
Component CMP C
Subsystem SUB 8]
Engineering Dev. Model EDM D
Support Equipment SE E
Scientific Instrument SI I
Spacecraft Bus S/C S
Remote Sensing Instrument RSI R
Satellite SAT F
Ground Segment GS G
Image Signal Processing ISP P

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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7. Verification Methods

Method Abbr ID

Not Applicable N/A n/a

Test TT tt

Analysis AA aa Z) ;
Inspection 1I il 0]
Demonstration DD dd

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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L0 BB 1 cureursuesseessesssesssesssessssssasssssssssasssesssssssssasssasssesssessssssesssasssassasssasssesssssessasssesssssssessassans 3
2.0 —HEE R IR correvrererernscnennssnsensensessassessasssssassssssssssssssssassssssssssssssssssessssssssssssssssssssssssssssssses 3
21 B RE R oo 3
200 E S ) 3
212 B A e 3
203 AR e 3

2 AR B e 4
23 RAFB BB e 4
24 XA ZIERILGES e 5
25 AR B e 5
2.6 AR R B R Z BB e, 5
277 CDRL RAFHLEE ..o 5
3.0 ABER T K crerreerreeresssesssstsssssssss st s st s ss st e e e e s et E Rt R bR Rese et ae 6
3.1 CDRLAB R B oo 6
3.1.1 SUAFZBTE oo 6
312 SUAE A oo 6
303 BT AG o 6
314 B e 6
315 XA EHRIER B 6
316 X RIRBEIE FIRIZZ B oo 6
3.1.7 BB %0 (ReqQUITEMENT) ... 7

32 RAXA(CDRL) B BT oo 7
33 XM XA (CDRL) FHéaE R EER XA AR oo 8
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L0 @1

AT R A AR B AR 2 EBM R AL > A5 PRt aalaRXER

FIERRZXFREN TR o AR BN L BRARMERGI I > B~ 4k B X APT

AXMHEBRZRZFS (ATFTHEAFC) - AN EZFEREIZXMH A HFERA

¥  (Committed Data Requirements List sA T f§#% CDRL ) Ar#l &g > XA & KF BEAARIE
TRAWRA | AR EAETEEEMBEREAT CZXHER -

20 —&F RAA

21 A xHHER

RAARAETRIRBLERIN  ZBXMFERTHRALZ

2.1.1 Ea@xH

R - Ad ZEP 44

HUE - 20 B2 R A B R B & 4K

Ha-EPAETH®E

EamRE@pyT > BEER

B AR AR BI R R KNGk > 12 B L BAER  AES B A4 RF RN FIF
B oA A AR R

212 EFHE

RBAERE > SHBBEMERXAA CDRLEBZETHEAM S # R > Lk X028
%4 Microsoft Office 2016 ~ PDF #% 2% & £ B ] & X LA &IRA o

213 4B

I 428 (Engineering Drawings ) s£/8H 20 B REHGHKTHE FXAL - E@E > 2
RIBFW - TAEE o) RIS R K LB A T8 AutoCAD ° Pro/Engineer » IDEAS -
CATIA %5 £ R R &2 4K -

3
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22 UHRARER

%48 8) B4k CDRL MBI R Z XA LBRAT STRERZHIEA Sl kit P
CDRL %3k ~ JR%] ~ /R B %1 - B X B #R CDRL X 4B E A XHEFZREKRE R
S5 B BT A — 1 XA 2 3 & - CDRL U 2B 3 & 4 #5377k 350 A, Issue #2 Revision
B BbAEMBERERE AP OCEHAANCRERIZXMHMA (Issue) > F—R
WR A2 Issue 00 » 3 —RJR A% Issue 01 > RLHaHE MR ZBERIRAINIEASITE R

LB F—IRA (Issue) ¥ ATHE X414 3T (Revision) B4 $77% 2 4% Revision 77K
i 01 B > Bl B —REXBR > XA NBEITOHRERL —RBERX > AR ESZ S A
0001 » %o F &30 8A

FR A
CDRL # 3% CDRL 4% #% Issue / ER
Revision
0000 FIRST ISSUE (PRESCRIBED BY
TASA)
FS8SPL-CDRL-1004 Pmduc;l’*ssurance 0001 First Revision After First Issue
an
0100 Second Issue (prescribed by TASA)
0101 First Revision After Second Issue

RALHE AN BN L BEBAR B TAH DA WX EEREEMELRELRES
SEFER - BIXBHIE R~ LM BHRAREHRLAEE HEARBREI
e fE— B o XIS 3TIR $1 5K 14 ARG s AR B LS KB > S3TR R AL IR &
JBH AR T A BN AT — IR R BLR ©

23 XHFLE/EE

CDRL ¥ Z A T#EE B A FAHTH - HF EEARAT ORTZ X LBANA B~ HHE
BERAFINAARLEECRATSABTHAERK - AT OHIEEZERRNERFR > %
B BB B IS o

1% 7] 7 H B

* CDRL HEEEZ XM BB RRECRI TR E RN BAH
T Z PrHs TAE -

1 (BT#)

4

FASH > H113H
48 EEASTEBIED - 5478/ 1158
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N

EXHMBMR I RRANEEHFLREXFFEERE AP
HEaBroH B kg R A2 CDRL X e ERER -

FR2RPOERAMTZ XM > BAEMAFABARE RMYEAFM G A
G S o

* CDRL B & 2%4#8) B B RRE SR ZARAHE TR BA

BT Z PR A TAF -

2 (®ma)
« REZATSER SRR -

o R EAI LR R ER T SR AR XA L2 SR R

24 XHZBEXENB

% 9k4 CDRL % % % “Distribution” # ¥ B AHE > FRLHDEMRAXENEZBE
Mo EFHE (L4 USBHESHHEE) 2kt THOAERANERBAT S
BATRAR ©

25 XHER

RIEAARMBEAD > FRGETHEZEATLGNEQEM/ET -

26 AMEARZERZEH

R T VEHAT P A A B ZERERBE N RRESARATRRE LM B EEA KT
SZERMBE  ERRBEZIXHFRNSBEREFLEREERPIT > B EMRF Y
A& RAFT A BER -

2.7 CDRL % 4}3#uht

MIEAAME > RAEB BB PF A CDRL # 3 BAF 6944k ¢

HEKZEPS
AT HLEIERGER ¥ BTN

WX H - RBEART EHEEH MBI EE O

5
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3.0 m3FER

31 CDRL&AER

AEBUARLSHOEZMERZ CODRLAER AN - BA BREFBOURRIREE
Ve tm ) E R o

3.1.1 X fré%k

A% CDRL #4435k -

312 X4

AW % CDRL X A 84 & #% -
3.1.3 %45

A% CDRL 8945748 » 4 1822 o
3.1.4 5%

AR AU B R B TR B AN B2 R IR T o B
Yotk BAr R H nk 3o KSR 2.7 B AT E -

3.1.5 X E—rrRX A
AMHE 418 CDRL X% — IR AR X B8 - XH2ESHERBMET > B TEMFRRE
RIMBEEEREITERR -

3.1.6 XHEIRZMZHRIZER A

AMEME 418 CORL X4 F —RZ B A B RIMHR T BH - kG — BRI B AR
BT BE - XMHEFEERALNET > AT AR ER G RIEE L BT
TR BAYSEZZ X (Approve Code: 1) sLBMNAITMEZERX B EIATEELRF O
BATEM - BFAFoFEBZ XM (Approve Code: 2) ZARRIANME Z B X B HAATE

b

6
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3.1.7 #E #5484 (Requirement)

AMAELESERXHFRERAB XA - RBEBAH Bl wh UHABRKFCRE -

32 X4 (CDRL)HB#HE
R X R 4T -
IHER A X TIRER | REER |B7TH
MDR/SDR|1. MDR/SDR Presentation MDR/SDR 1
2. Science Mission Definition Document MDR/SDR 2
3. P/L System Requirements Document MDR/SDR 1
PDR 4.  PDR Presentation PDR 1
5. P/L System Specification PDR CDR 1
6. Product Assurance Plan PDR 1
ISD 7. ISD User Manual ISD DRR 1
CDR 8. CDR Presentation CDR 1
9. P/L Interface Control Document CDR 1
10. P/L 1&T Plan and Procedure CDR TRR/ 1
ITSS
11. P/L System Operation Plan CDR PAR 2
DRR 12. DRR Presentation DRR 1
13. ISD to Spacecraft Bus Interface Test DRR 1
Report
TRR 14. TRR Presentation TRR 1
PAR 15. PAR Presentation PAR PAR 1
16. P/L Test Report PAR SMRR 1
17. EIDP for P/L Flight Module PAR 1
18. P/L System Operation Handbook PAR SMRR 1
19. P/L Verification Control Document CDR ~ |SMRR 1
(including Compliance Verification TRR - PAR
Matrix)
SMRR 20. Science Mission Readiness Presentation SMRR 1
21. Science Data Center (SDC) Readiness SMRR 1
Presentation
22. Data Processing Software Test Report SMRR IOCR 1
ITSS 23, ITSS Report PAR ITSS 1
24. PL and Bus Integration & Test Report ITSS 1

7
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1I0CR 25. TOCR Presentation IOCR 1
26. P/L 10C Test Report I0CR 1
27. Monthly Repot

28. Quarterly Report

29. Progress Report

N N NN

30. Achievement Report

3.3 X4+ # (CDRL) ¥4 E K& B R X454

IR EBEERXZIRA (Issue) RRES > XA EZLBAET — kA (Issue) B AT
F#H X 53T (Revision) F CIREREIRAEEHGITE > R TUREL - BN
AP AXIEEET -

ASX

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1001 MDR/SDR Code:1 R EBRER
Presentation — 1B TR

5. X% — iR B # 6. XAk IR B ME EIRIER B HA

MDR/SDR MDR/SDR

7. Requirement:

7% 218 37,0 (Excel File B 48 B X 44)
B 2 S1E s 2 &

B8 A S & R sRch b ra gk

Size, weight, power, data, and links designed with enough margins;

Payload physical design layout should be given from interface;

Special components (long-lead items or export license issues) to be identified,
P/L and its component design and its accommodation to the S/C;

How system requirements are transformed into design elements.

€Lk

8
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Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FSSSPL-CDRL-1002  |Science Mission Code: 2 AL @A
Definition Document — BT

5. XMFHE—IRIEX B A 6. XM R IR HME ZHRIE X B

MDR/SDR MDR/SDR

7. Requirement:

1E7% & #& (Science Mission ~ Conceptual design ~ Description of operational capability ~ System
Capabilities ~ Operations concept)

EREER

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1003  [P/L System Code: 1 S
Requirements — BT
Document

5. XM R —RIFER B H 6. XA IR MG IR B

MDR/SDR MDR/SDR

7. Requirement:

RBEGH A

AT R (BAE - A BBIEER)

/@ % K (TM/TC ICD ~ Mechanical ICD ~ Electrical ICD)

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1004 PDR Presentation Code: 1 M EEE R

—tr BT
5. XM F— R B H 6. XM EHR A& MR X B #A
PDR PDR

7. Requirement:

7% %38 1. (Excel File & A48 il X )
Bl A ST R G -FEH2ATR
Bl A S F N @RE- FEeNadE R
3 A A

L Eq

9
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Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1005 P/L System Spec. Code: 1 Wy E & Bk
— 17 E T 1%

5. XMHFF— IR B 6. SUAF R MR S R B AT B A

PDR CDR

7. Requirement:

B A% 25 A%

RS

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FSSSPL-CDRL-1006  |Product Assurance Plan/C°d¢" 1 B EE G

— BT
5. X% — IR B H 6. XM EHR A& R MR B #A
PDR PDR

7. Requirement:
SBRPUTIHEE
B Product Assurance Management
B Reliability
B Hardware Quality Assurance
B Parts, Materials and Processes (PM&P) Program
|

Package & Shipment Plan

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1007 ISD User Manual Code: 1 R E & AR

— T
5 XME—IRIRR B 6. XM E R MG IR B H
ISD DRR

7. Requirement:

ISD User Manual (including ISD functional test report and ISD test procedure to be performed

at TASA)

10
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Data Requirements Description

2. Title
CDR Presentation

1. Item Number
FS8SPL-CDRL-1008

3. Approval 4. Distribution
Code: 1 At E @ A
— T

5. XFE—IREX BH
CDR

6. U IR R MG IR B #A
CDR

7. Requirement:

7% 238 B (Excel File & 48 B X 4+)

B3R 7 kb 3383 A A BB @A

TN A B R PR

B ALE

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1009  |P/L Interface Control |C°9¢* ! AL E G
Document — BT

5. XM F—HRIRK B H 6. X TR & W B A

CDR CDR

7. Requirement:

(P/L to S/C)

B S48 B @ S 3

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1010 P/L 1&T Plan & Code: 1 ML @ E R
Procedure — T

5. X% IR B
CDR

6. U IR R MG IR B HA
TRR/ITSS

7. Requirement:
Bl A4 SRR B a st &
wERFE

B 4R AR 25 RATEE I A A (A5 R AR A E)
B R SR EARN@ESRRES T (WR)

11

5552 > 113
AR EZERSHHIEN - SB54E /1158




iof

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1011 P/L System Operation |09 2 B EEEH
Plan — 1 ETHE

S XMF MR B H 6. XM R IR HME RIRIRZ B HA

CDR PAR

7. Requirement:

B8 A SR AR E (R4 ERAE - FEIBGERAF - —ARBERAF - TR - RIEERS

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FSS8SPL-CDRL-1012  |DRR Presentation  |-°d¢" | A EEEH

—tr BT
5. XM H—HRIRE B H 6. XA & M HME Z I X B #A
DRR DRR

7. Requirement:

478 283 (in Excel File & 48 Bl X 44)
ISD B i 4 18 37 BA

ISD %3t A ME A B3 4 R

ISD 83k 3R &

R EX

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FSSSPL-CDRL-1013  [ISD to Spacecraft Bus |C°d€" 1 ]

Interface Test Report B S
5. XM R —RIER B4 6. XA RIR MG IR B
DRR DRR

7. Requirement:
ISD #143 2 AN @ A& R

12
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Data Requirements Description

1. Item Number 2. Title
FS8SPL-CDRL-1014 TRR Presentation

3. Approval 4. Distribution
Code: 1 B @A

— 4y BT Hk

5. XFE—IREX BH
TRR

6. U IR R MG IR B #A
TRR

7. Requirement:

4787 % 383, (Excel File B 48 B X 4F)
AT B R IR

B AR 25 RATH BRI AR T &
B ALE

Data Requirements Description

1. Item Number 2. Title
FS8SPL-CDRL-1015 PAR Presentation

3. Approval 4. Distribution
Code: 1 Y= T8
— T

5. XM R —IRIER B4
PAR

6. UH IR R MG KRR B 4
PAR

7. Requirement:

478y %78 3R, (Excel File B 48 B X 4F)
B} 88, AT 58 B A 15 1 3R B

B R RATRE/ TAZRE AT R AEERE S R
PAR #7 B33k %

TREH

Data Requirements Description

1. Item Number 2. Title
FSSPL-CDRL-1016 P/L Test Report

3. Approval 4. Distribution
Code: 1 Mg @A
— 17 E T 1%

5. XAFF — TR B #
PAR

6. U IR R MG K HRIE R B A
SMRR

7. Requirement:

B 7 4890 fe BR B AR AR

13
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Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1017 EIDP for P/L Flight  |Code: ] R E@E
Module — BT

5 X% —RIRR B 6. XM E R R MG IR B HA

PAR PAR

7. Requirement:

End Item Data Package (EIDP) J& i 4 3f %< 3% £} 2= B 3% AT B2 7383t ~ N AR - S
RAREFBRAMEN  URBESLEFEEHETE R BHEN uaf% » EIDP # #%
PRE SR Z ERZRIE > IEELLE .

(a). Approval signature of EIDP cover page, Certificate of Conformance for delivered flight
equipment with management signature.

(b). Design Package: system design documents including specifications, reports, analysis, and
drawings, etc.

(¢). Manufacturing Package: manufacturing procedures and records, part and material Lists,
critical items list, system tree (product tree), document list (spec/drawing tree), as-designed,
as-built configuration list, handling, transportation and storage procedures, etc.

(d). Verification Package: safety/hazard analysis report, compliance verification report, test
procedures/plans, functional test reports, inspection data, analysis reports, environmental test
data and reports, calibration records and evidences for test equipment and instruments, etc.

(e). Product Assurance Package: Summarized of evidence of QA approval, photographs of
workmanship details of all flight electrical and mechanical assemblies, NCRs list and copy of]
NCR reports, repair, rework, and maintenance actions, deviation / waivers log, engineering
changes and CCB log, etc.

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1018 P/L System Operation |-°9¢ 1 B E @ Tk
Handbook — T A

5. X F—MRIEX B 6. XAk MR B ME R IRIE R B #A

PAR SMRR

7. Requirement:

B9 A SR AE F M (43R AE - FEIBGEARAF - —ARBGERAF - TR - RIEAERS

14
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Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1019 P/L Verification Code: 1 R E@E
Control Document — I E T
(including Compliance
Verification Matrix)
5 XM F R B H 6. X+ M MG EhRIT R B #A
CDR ~ TRR ~ PAR SMRR

7. Requirement:

B A SR BETE (R AREE R - LERKRREF & - LERERELERRS
X7 &)

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1020  |Science Mission Code: 1 AL @A
Readiness Presentation — B T

5. XM H—hRIER B H 6. XA IR MG IR B

SMRR SMRR

7. Requirement:

7% 238 3,50 (Excel File & 48 B X %)
R RE

TREH

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FS8SPL-CDRL-1021 Science Data Center  |C0d¢" 1 R E & AR
(SDC) Readiness — BT
Presentation

5. X% — iR B H 6. X K M4 EhRIZ R B #A

SMRR SMRR

7. Requirement:

478 278 3,5 (Excel File & 48 Bl X 44)
FH2 F ok F o SDC #1840 %

G AR

15
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Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FSSSPL-CDRL-1022  |Data Processing Code: 1 B E @A
Software Test Report — BT

5. XMHFF—IRIEZ B H 6. SUAF R MR S SRR BT B A

SMRR I0CR

7. Requirement:

BRI IR A AR
bR 22 AR A2 A el
BRI RS A SRR R

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1023 ITSS-Report Code: 1 B E &R

— T
5 XM F— R B # 6. XM E IR HME eI X B HA
PAR ITSS

7. Requirement:
7% 218 37, (Excel File B 48 Bl X 4F)
BHRER S B EARESRRERFE
PAR 14 13X 3. 81

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1024 PL and Bus 1&T Test |C°d¢" 1 M E & LR

Report — BT
5. XM F—MRIRK B 6. XAk W B ME R IRIE X B H
ITSS ITSS

7. Requirement:

B AR 25 248 B A B A R4 (PAR &)

16

SSTH > E113H
AR EZERSHPIEN - SB59E/FH115E




Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution
FS8SPL-CDRL-1025 TOCR Presentation  |[~°d€" 1 MrE & E R

— BT
5. X% — R B 6. XA IR B M5 ZRRAR X B #A
IOCR IOCR

7. Requirement:

478y %38 37,50 (Excel File B 48 B s 4F)
B4 3R B IR AR B A

F 8 R R 4 R A

Lk

Data Requirements Description

1. Item Number 2. Title 3. Approval 4. Distribution

FSSSPL-CDRL-1026  |P/L IOC Test Report |-0d€" ! ]
— T

5. X% — IR B 6. X TR & R B #A

IOCR IOCR

7. Requirement:

B % - 47 $hiE RRE R R E

Data Requirements Description

1. Item Number 2. Title 3. Approval  |4. Distribution

FS8SPL-CDRL-1027 Monthly Report Code: 2 A E&EH
— BT

5. XM H—HRIRK B 6. XA M B ME R IRIE X B H

Monthly N/A

7. Requirement:

AP RE BT R FR

TAMRE A

A A EIITRR
BRI (B8 E LR B )
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Data Requirements Description

1. Item Number
FS8SPL-CDRL-1028

2. Title
Quarterly Report

3. Approval
Code: 2

4. Distribution
iy E & E R

—~tr T4

S XMFHE—IRIEX B
Quarterly

6. A IR MG IR B #

N/A

7. Requirement:

AR RERTARFR

TEHRE A
HEAFRMTERRL

R (LSRR R R)
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B 8% A AT A2 9L HABAEFS - AR A PUTRM NI E BT R (FS-8F) #1484
BHABRER > ZAREHPZREOAEET BEAAFTEASMEKREA X
M HEMBR T2 REBNRKEMP2ERERTTENER R EREE
AR R R AR AT R BRI AT SLERTE S U B A s SR E -

RRATA T AAE B BRARAT R H g B SR IS TR T
PG R 0 FERAT LB R A B o R HPAT A RAF > 8044 45 84T A2 B
BEHBE - SR EHETRIBREN BHNREFABFRREER L E L
15> R ERE -

(D)HFTHhE - EETHRER

s HUTHARA 1S5 E10 A1 AET0OMANREEEL AALL 5 BA RN ER
IHBEBZEE (REUAhBmEsE)-
EIEBREETRATTRITLZAIMNBABFR— °

()RR

LB B AR T I LB TAENR  REEASN ~ 32006 ~ BRRAE R BB HEUR
HAtAa B B R 0 BLARRE AR S N M A (FS-8F) 4 4hedf2 » B m Rk FS-8F =
FHEB & (Payload, PIL) # $2 B4 ~ Riefsn 5ot R T4 - B — @ pt 25
#HAEEE (Instrument Simulation Device, ISD) 32 £} £ B &, #4152 (Flight Model)
I FRAETEBRTAFRB RTINS °

% 4 Bh BAL SR R 4B I 4% — T FSS8F-IRD-0001 : FORMOSAT-SF Spacecraft Bus to
Science Payload Interface Requirement Document | 2 % K - 5 % 25 R KRR 2 #12
B %, ©
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AR B BALHS AT B AR S B R AR B AR R U (o k =) R R =
"X ERFE NN IR AR I K > i CDRL & & ¥ “Distribution”
WP AARENS  BERE - XIHFRARBRIERTIGRETHEL I FE2 G
BERINA EREZXIER XA BN TREHKR TN CREBEEAL AR
AR ISEARR) TREE IAREREFSHITEE -

L &rBTiEREE RTAANEBRE
T BRI T A ISR AT P Z TAETR B RANE > 4 P& 2 R A2 B 8
ZFAH I BEAMEEE TREERZIEETHR - T/ EEGHR -
1) EHETERE 4 %% % E 4 €3% (MDR/SDR, Mission Definition
Review & System Design Review)
A ZRAZHMBAREHR TR - ERRAATRANBEK -
B. TAMFEHEMBARENBE KX AAERN > TRIT SR E
(Product Assurance Plan, PAP) ~ #8334 i & & K -
2) ¥ &% £ 4% (PDR, Preliminary Design Review)
A, FRAN T AR BB A LM E R XA R R R R AR S AR 3T
£% (PAP) -
B. A H A EBME A SRR e ERE -
() #HEBBEABSE (ISD) RBEXAEAUWE E T/ E3R (ISD Acceptance
Review)
A. B Bh 2B B S A R R 69 | A R B AA 8 0 A2 B B RAT
BEXZBREKRE T AT > XA BALAPE I X — aFH 2B |
# 2% (ISD) -
B. ISD (&-#k#2 88 R AR B8 38R ZBAEAL4s A1 2B B E AR LN @ > &
A E B RERN @
C. A EHBEBRESFNATHRINERARZRRZEF S BEREF O
BT R X RAF BB B L HEFE -
D. #2228 &84 5 (ISD) A % A& AF AT 9148 B T A2 40 R 28 030 7
RIRHAR] - ISD £ AR EF - RAHBY BALAB S HATIER TAF -
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SR B EAEF - JLISD (S #krE g RARRE A RH) HEEKRE
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A.

B.

PR AL MBI EME AR ZREZIETR  AKREEXR

P AE R AR

#%3t & £ T4 €3 (CDR, Critical Design Review)

TAFHEB A St R A KRBN BB FESEHE K -

RAT R BAER -

TRPRFTEM R A LA B KT - R ERFF ~ P AR

ﬁ)??’b’“%’ (ELo# 2B B ARATIE AT IR RRNR 5 Z 9/ 2 R
mEASBRAANERFE) -

fcﬁk%ﬂ}i&iﬁ'ﬁ%ﬁff SAREE o QISR - FHPERRE

— R MERAE AR B R oM - RIEMEESE - 7 AL 2

FH2 B KL d ~ Hud $2 Satellite Operation Control Center, SOCC = 4\

mEBER -

(5) %R ISD & # e a# £ & 245 €3 (DRR, Design Requirements Review)

A.

B.

FHEBRAEE R (ISD) AR M) B RES B RKZE ¥ oiff
REANERFRE P wifr ISD SR I RBERBZ N GRET

£ »

AR B BAL % R 3 AT ISD 241 B T A2 R A d AR E R -

(6) ﬂf%@ﬂ R ARATH ARG 1E LS /593 (TRR, Test Readiness Review)

A, FERA 2B RAATE CHE TR T EBATERILAR - LWBFr 8 B
S BB S RS R ILR BL A RARFH B B AT AR S
BEH o A2 R SR SRR (CPT) AR -

P% 8508 3X 38 B 9] 61,4 Vibration ~ Thermal Vacuum ~ EMC % 83X » ¥ &
B ERIRAL 3 S BB 4%k — T FS8F-IRD-0001 : FORMOSAT-8F Spacecraft

Bus to Science Payload Interface Requirement Document | ©

(7) #LBIHRRITERAKRE S T/ €3 (PAR, Payload Acceptance Review)

A.

B.

XA B BAL RRAAR T AR A R XA B Bk AL AT RS (Flight Model) —4a >
EdRET ~ oM IR E TR 0 RS RAT A BT ST R BIRIR
RE4EFE B K S RE R BRAE 25038 > A5 @B AR AR A -
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1 Introduction

1.1  Purpose

This document defines the interface requirements between FORMOSAT-9B spacecraft bus
and science payload.

1.2 Scope

This document contains the interface requirements for procurement of science payload for the
FORMOSAT-9 program, specifically confined to FS-9B mission.

2 References

2.1 Applicable Documents

In this section are defined those documents which are applicable associated to the present
document. If the issue of document is not listed, the last issue is applicable.

AD1  FS9B-SPEC-XXXX FORMOSAT-9B Component Environmental Specification

2.2 Reference Documents
RDI1 FSOB-ICD-XXXX FORMOSAT-9B Science Payload to Spacecraft ICD

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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3 System Requirements

3.1 Configuration

All communication and power lines to science payload (SPL) shall go through the on-board
computer (OBC) and Power Control Unit (PCU). The PCU will provide all electric power to
the SPL, and the OBC will provide necessary command and telemetry interfaces to the SPL.
Harnesses between the spacecraft bus to the SPL will be provided by TASA, any SPL internal
harness shall be provided by the contractor.

OBGC

harness Soence Pavigad
TASAY {SPL)

A

Figure 3.1-1: Science payload configuration

3.2  Operation Modes

Operation modes shall be POWER ON and POWER OFF. The science payload shall operate
autonomously in normal operation.

3.3 Operation Requirements

The science payload shall be POWER OFF when it is not operated. The operation of science
payload shall always not interfere with the mission payload operation.

3.4 Mission Life

The mission life of science payload for FS-9B shall be at least 3 years in orbit subsequent to 3
years of ground testing and storage.

3.5 Orbit

The FORMOSAT-9B mission orbit is at 514 km altitude with inclination 97.45 degree as a
sun-synchronous orbit. The local time of descending node is set at 10:00 AM — 11:00 AM.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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4 Mechanical Interface Requirement

The footprint of the SPL shall be specified in the Science Payload to Spacecraft Interface
Control Document (ICD).

4.1 Location

Two location options with respected dimension constraints for the SPL are shown below in
Figure 4.1-1. The SPL shall select only one option for the design.

Position 1 2
Location +X-Y (lower) +X-Y (upper)
Size (cm) < 10(L) x 20(W) x 10(H) [7851 | <20(L) x 20(W) x 10(H) {785

(+Y)

Flight
direction

(+X] Nadir
(+2)

(Fomion ]

Position 2

Position 1

" /k,
Flight

Nadir  girection
P

Figure 4.1-1 Science payload location in position 1 and 2

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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4.2 Mass
The SPL, including any necessary hardware, shall be less than Skg.

4.3 Centre of Gravity
The center of gravity of the SPL shall be within 5% of the geometric center of the envelope.

4.4 Field of View

The field of view of both locations for the SPL are set to be £30° {733} as shown below in
Figure 4.4-1 and Figure 4.4-2 for two locations respectively.

Position 1 ¢

FOV £30°

Figure 4.4-1 Field of View of SPL in position 1

Position 2

Fov +30°

Figure 4.4-2 Field of View of SPL in position 2
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4.5 Deployment

No deployment mechanism in any form shall be allowed in the SPL.

4.6 Alignment

If alignment is necessary, alignment cube shall be included on the SPL design.

4.7 Mounting

The SPL shall have a flat mounting surface that conducts electrically and thermally to the
spacecraft bus.

4.8 Magnetic Cleanliness

Wherever possible, non-magnetic material shall be used and the utilization of permanent
magnets shall be avoided.

4.9 Attitude Control

4.9.1 Pointing Accuracy I

The spacecraft bus will maintain the pointing accuracy less than 0.03 degree in pitch, roll and
yaw axes. All values are 3c.

ZAT

4.9.2 Pointing Knowledge

The spacecraft bus will maintain the pointing knowledge less than 0.02 degree in pitch, roll
and yaw axes. All values are 3c.

4.9.3 Positioning Knowledge

The spacecraft bus will provide on-board position knowledge better than 25m (3c) for each
axis.

4.9.4 Operation of Science Payload

The nominal attitude of satellite is LVLH (local-vertical-local-horizontal). The operation of
the SPL shall not interfere with SAR imaging and regular satellite normal operation. The
science payload shall coordinate with TASA for science payload mission operation planning.

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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5 Electrical Interface Requirement

5.1 Orbit Average Power

The science payload shall consume less than 12W {#E/3} orbit average power.

5.2 Input Voltage
The spacecraft bus will provide DC input voltage for 2816 Vdc.

5.3 Peak Power

The science payload peak power shall not exceed 20W. Spacecraft will cut off power supply
to science payload if over-current protection is triggered.

5.4 FElectrical Power Interface

The power interface between spacecraft and science payload includes +28V power and an
over-current flag. Science payload shall implement the over-current detection mechanism to
shut down itself and report to spacecraft when it occurs.

+I8V 0L ] —
LT VATRAE EME oo,
SPC 9 AN Filter [ /.” sl
gemsen o when O¥C
- 43.3%
ol JEL 33y = M A30E 432 v
ekl ey I o e
i EANLC. & £ E - ~1hnA i
L e
R 143 <L
FPGA

FPGA - Science Payioad Electronic Unit
PCLS {SPET}

Figure 5.4-1 Electric Power Interface
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5.5 Command and Telemetry Interface

The spacecraft bus will provide two UART interfaces to science payload command and
telemetry. The interface shall be RS422 UART and the baud rate shall be operated at 115.2
kbps. Science payload shall provide two redundant RS422/UART interfaces for command and
telemetry.

S22 ONTESARETT2S AR SZ i Mg Donetty Dosols Ftnos

<Y

j> w2y
U §
oy S

Rx

EART

FPGAY ARt

R

ASARKOTIS TAA
f

BL

CART

{FEGAy ARt

FPOs

Science Payload Electronic Unit
(SPEU)

OBC PM-B{511)

Figure 5.5-1 Command and Telemetry Interface
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5.6 Time Synchronization Interface

Science payload shall provide two redundant PPS interfaces in RS422 signal for time
synchronization. Science payload shall provide two interface circuits as shown in Figure 3.5-2
for PPS interface. Detail interface will be specified in the “Science Payload to Spacecraft
Interface Control Document”.

Or

Control

FPGA
FPGA
B Sz,
B EL PES, RE8422
r\_;_ Py :
L e : 1sacs-100us
Control '
G4 | =

Science Payload Electronic Unit

OBC-B {SPEL)

Figure 5.6-1 PPS Signal Interface
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5.7 Science Data

5.7.1 Science Data Interface

Science payload shall provide two redundant SpaceWire interface for data link. The data link
rate shall be operated in 10Mbps. Science payload shall provide two sets of interface circuits
as shown in Figure 3.7-1 for science data.
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Figure 5.7-1 Science Data Interface

5.7.2 Data Storage

The spacecraft bus will provide data storage capacity for science data excluding EDAC data
from science payload up to 2 Gbits per day.

5.7.3 Format of Science Data Packet

The format of the science data packet will be specified in the “Science Payload to Spacecraft
Interface Control Document”.
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5.8 Connector

The interface connector shall use D-SUB connector for power, command and telemetry
interface, and use micro-D connector for SpaceWire data interface as shown in the tables
below.

J03 | (98 Micro D-type)

1 |SPL_A SPw DIN+

2 |[sPL A sPw SIN+

3 Inner shield

4 |[spL_A spw souT-

5 |[SPL_A sPw _DOUT-

6 |SPL_A SPW DIN-

7 |[spL A spw siN-

8 |[sPL A sPw souT+

9 |sPL B SPW DOUT+

J04 | (98 Micro D-type)

1 |SPL_B SPW DIN+

2 |[spL B spw _sin+

3 Inner shield

4 |SPL_B SPW_SOUT-

5 [SPL_B_sPw_DOUT-

6 |SPL B SPw DIN-

7 |[sPL B spw sIN-

8 |[sPL B sPw souT+

9 |sPL B SPW _DOUT+

5.9 Grounding

The SPL shall be grounded in accordance with the spacecraft bus grounding scheme as
specified in ADI.
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6 Thermal Interface Requirement

6.1 Thermal Control

The science payload shall provide thermal control by itself if necessary. Any necessary heater
or thermal monitor devices for science payload operation and non-operation stage shall be
provided by science payload.

6.2 Thermal Power Dissipation

The science payload can be thermally conductively to spacecraft bus structure to dissipate
thermal power if necessary.
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7 Operational Interface Requirement (SOCS/SDC)

The SOCS supports the TASA FORMOSAT-series satellite missions. The SDC interacts with
SOCS and the SDC science team to plan and perform the science operations. The SDC is
responsible for the science payload operation support, science data management, processing,
analyzing and archiving. The SDC is also responsible for distributing the data and algorithms.
Furthermore, the SDC will actively communicate with research and education communities to
promote maximum usage of the science data. Figure 3.11-1 shows the data interface between
SDC and SOCS.

....................... =

MORAD Z2-line Element

Science PfL SOH Data,
& VC3

SR
S

Stisnce Dat

Figure 3.11-1 Data interface between SOCS and SDC

The following presented mission timeline are examples from the FS-9A mission

7.1  Science Payload Mission Timeline (MTL)

The Mission Timeline contains sequence of on-board events
regarding desired activities, including command procedure.

SDC
SOCS

One to five times per week (TBR) / Variable data volume

FS9A SDC_yyyymmdd_timeline.txt
(yyyy: 4 digits of year, mm: months, dd: days)

Date of file name represents the date to perform measurement.
For example: FS9A SDC 20191214 timeline.txt

Internet

TCP/IP SFTP

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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All fields are left adjusted.

1 string/8 bytes | LABEL 1 “SOURCE: “
1 string/variable | SOURCE Author of File / “FS9A SDC”
2 string/13 bytes | LABEL 2 “DESTINATION: “
2 string/variable |DESTINATION | Destination of File / “SOCS”
3 string/11 bytes | LABEL 3 “FILE NAME: “
3 string/variable |FILE NAME file name /
“FS9A SDC 20191214 timeline.txt”
4 string/11 bytes | LABEL 4 “DATE TIME: “
4 string/19 bytes | DATE_TIME Time to generate this file in the format of
“yyyy/mm/dd hh:mm:ss”
5 string/12 bytes | LABEL 5 “SPACECRAFT:
5 string/variable | SPACECRAFT Satellite ID / “FS9A”
6 string/12 bytes | LABEL 6 “INSTRUMENT: “
6 string/variable |INSTRUMENT Instrument ID / “SDC”
7 string/16 bytes | LABEL 7 “REQUEST WINDOW: “
7 string/variable |REQUEST WIN | “yyyy/ddd 00:00:00- yyyy/ddd
DOW 00:00:00”
8 string/S bytes | LABEL 8 “EVENT”/leading label of EVENT
column
string/3 bytes |LABEL 9 “UTC” / leading label of UTC column
8 string/9 bytes |LABEL 15 “Procedure” / leading label of Proced
column for Command Procedure
string/2 byte Event The number of the requested event count
string/17 bytes [ UTC UTC time when the activity commences,

in “yyyy/ddd hh:mm:ss” format / year,
day, hour, minute, second / 2000:2050,
001:365, 00:23, 00:59, 00:59

string/19 bytes

Procedure

The name of the Command procedure
“SDC _PROCyydddFn.prc”

yy:year, ddd:day of year, n:the nth
command procedure of the same day or
“NA”

10

same as line 9

Same as line 9

Same as line 9
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11 same as line 9 | Same as line 9 Same as line 9
Last string/13 bytes | LABEL 16 “END OF REQUEST”

7.2 Science P/L. Command Procedure

This file contains command mnemonics and the arguments and the
time tag corresponded to the command procedure activity
requested in the Science Payload Mission Timeline.

SDC

SOCS MCC

variable / variable data volume

FS9A SDC PROCyydddFn.prc
(SDC: instrument name, yy: last 2 digits of year, ddd: day of year,
n: the nth Command Procedure of the same day.

For example: FS9A SDC PROC19348F1 .prc

Internet

TCP/IP SFTP

1. The content of the Command Procedure will follow the XPSOC
command format beginning with relative time tag “CMD” in
each line.
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7.3  Science P/L Acquisition Schedule Report (ASR)

This file contains conflict-free activities including on-board events
and ground events.

SOCS

SDC

Once per day / Variable data volume

FS9A SDC_yyyymmdd.sch
(yyyy: 4 digits of year, mm: months, dd: days)
For example: FS9A SDC 20191214 .txt

Internet

TCP/IP SFTP

All fields are left adjusted.

1

string/8 bytes | LABEL 1 “SOURCE: “

1

string/variable | SOURCE Author of File: “SOCS”
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2 string/13 bytes | LABEL 2 “DESTINATION: “

2 string/variable | DESTINATION | Destination of File: “SDC”

3 string/11 bytes | LABEL 3 “FILE NAME: “

3 string/variable |FILE NAME file name / “FS9A_SDC 20191214 .sch”

4 string/11 bytes | LABEL 4 “DATE TIME: “

4 string/19 bytes | DATE TIME Time to generate this file in the format of
“yyyy/mm/dd hh:mm:ss”

5 string/12 bytes | LABEL 5 “SPACECRAFT: “

5 string/variable | SPACECRAFT | Satellite ID / “FS9A”

6 string/12 bytes | LABEL 6 “INSTRUMENT: “

6 string/variable |INSTRUMENT | Instrument ID / “SDC”

7 string/19 bytes | LABEL 7 “UTC” / leading label of UTC column

7 string/23 bytes | LABEL 13 “Procedure” / leading label of Procedure
column

8 string/19 bytes | UTC UTC time when the event commences, in
“yyyy/ddd hh:mm:ss” format / year, day,
hour, minute, second / 2000:2100,
001:365, 00:23, 00:59, 00:59

8 string/19 bytes | Procedure The name of the command procedure
“SDC_PROCyydddFn.prc” yy: year, ddd:
day of year, n: the nth command
procedure of the same day.

9 Same as line 8 | Same as line 8 Same as line 8

10 Same as line 8 | Same as line 8 Same as line 8

11 string/22 bytes | LABEL 14 “Unscheduled Request”

12 string/25 bytes | LABEL 15 “Activity” / leading label of Activity
column

12 string/19 bytes | LABEL 16 “UTC” / leading label of UTC column

12 string/9 bytes | LABEL 17 “Error MSG” /leading label of
Error MSG column

13 string/25 bytes | Activity “SDC_PROCyydddFn.prc”

13 string/19 bytes | UTC UTC time when the activity should
commence, in “yyyy/ddd hh:mm:ss”
format / year, day, hour, minute, second /
2000:2050, 001:366, 00:23, 00:59, 00:59

13 string/variable | Error MSG The reason of the request not being
scheduled

14 Same as line Same as line 13 | Same as line 13

13
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14 Same asline Same as line 13 Same as line 13
13
Last String/13 bytes | LABEL 18 “END OF REPORT”

7.4 NORAD 2-Line Element

FORMOSAT-9A orbital parameters for SDC to compute the
satellite trajectory.

It is in the standard NORAD 2-line element format.
SOCS FDF

FSO9A SDC

Once per 3 days. [TBR]/ 160 Bytes

SSSS yyyymmdd hhmm.nor
(SSSS: S/C name in capital, yyyy: 4 digits of year, mm:
months, dd: days, hh: hours, mm: minutes)

For example: FS9A 20151203 0232.nor

Internet

TCP/IP SFTP

SOCS as the data server, SDC to retrieve the data via SFTP.
SOCS: Gateway-PC, username/passwd: xxx/xxx (TBD)

Lines 1 and 2 are the standard format of Two-Line Orbital Element Set identical to that used
by NORAD and NASA. The format description is:
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Byte 1 Record Number Line 1. One integer digit: Always 1
Byte 2 Blank ASCII Space
. Five integer digits: right justifi ith ibl
Bytes 3-7 Satellite Number leac?in,c;igl:nlf éghtlsra c‘?eri” ustified with possible
Byte 8 Classification One alphabetical character for classification
Byte 9 Blank ASCII Space
Byte 10-11 Launch Year Last two digits of launch year
Bytes 12-14 I{{aunch Number of Three integer digits.
ear
Bytes 15-17 Piece Number Th‘re.e alphabetical characters with possible
trailing blanks.
Byte 18 Blank ASCII Space
Bytes 19-20 Epoch Year Two integer digits: last two digits of y
xxx Xxxxxxxx: Epoch (Julian day and fractional
Bytes 21-32 Epoch Day portion of the day-12 digits including decimal
point at byte 24).
Byte 33 Blank ASCII Space
Sign of First Time
Byte 34 Derivative of Mean space or -: space = positive, - = negative
Motion (rev/day?)
Value of First Time . . . .
o XXXXXXXX (nine characters including decimal
Bytes 35-43 Derivative of Mean .
Motion (rev/day?) point at byte 35
Byte 44 Blank ASCII Space
Sign of Second Time
Byte 45 Derivative of Mean space or -: space = positive, - = negative
Motion (rev/day?)
Value of Second
Time Derivative of Jxxxxx-x (seven characters; the decimal point is
Bytes 46-52 Mean Motion i(n)lplied) ( ’
(rev/day )
Byte 53 Blank ASCII Space
Sign of BSTAR Drag
Term (for SPG4
Byte 54 Theory) or Radiation | space or -: space = positive, - = negative
Pressure Coefficient
(for SDP4 Theory)
Value of BSTAR
Bytes 55-61 ?ﬁi%;;n;rl gg(rjiilt)igrf (.)xx?gxx—x (seven characters; the decimal point is
Pressure Coefficient implied)
(for SDP4 Theory)
Byte 62 Blank ASCII Space
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Byte 63

Ephemeris Type

One integer digit: 0 = SGP4 Theory, 3 = SDP4

Theory
Byte 64 Blank ASCII Space
Bytes 65-68 Element Number
Check Sum (Modulo | letters, blanks, periods, plus signs=0; minus signs
Byte 69 10) -1
Bytes 70-80 Blank ASCII Spaces
Byte 81 Record Number Line 2. One integer digit: Always 2
Byte 82 Blank ASCII Space
. Five integer digits: right justified with possible
Bytes 83-87 Satellite Number leading blank character.
Byte 88 Blank ASCII Space
L xxx.xxxx (eight characters including decimal
Byte 89-96 Inclination (deg) point at byte 92)
Byte 97 Blank ASCII Space
Right Ascension of . . . .
Byte 98-105 Ascending Node XXX XXXX (eight characters including decimal
(deg) point at byte 101)
Byte 106 Blank ASCII Space
Byte 107-113 | Eccentricity .[.]XX.XXXXX (seven characters, the decimal point is
implied)
Byte 114 Blank ASCII Space
Argument of Perigee | xxx.xxxx (eight characters including decimal
Byte 115-122 (deg) point at byte 118)
Byte 123 Blank ASCII Space
i XXX .XxxX (eight characters including decimal
Byte 124-131 | Mean Anomaly (deg) point at byte 127)
Byte 132 Blank ASCII Space
Byte 133-143 | Mean Motion xXX.XXXXXxxX (eleven characters including

decimal point at byte 135)

Byte 144-148

Revolution number at
epoch (revs)

Byte 149 1C51)‘3Ck Sum (Modulo
Bytes 150-160 | Blank ASCII Spaces

Example: NORAD 2-Line Element

1 25616U 99002A
2 25616

34.9813 161.1594 0028712

00294.12500000

.00000032

00000+0 54508-3 0 3301

78.5969 203.0919 14.82790364 93742
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7.5 Science P/L SOH Data

Science Payload SOH Data

This file contains the SOH telemetry data packets from Command
and Telemetry Channel generated by the SDC instruments, and is
extracted from XPSOC dump file.

1 SOCS: Gateway-PC, username/passwd: xxx/xxx

7.6 Science Data

This file contains the telemetry packets of science data from
Science Data Channel as generated by the SDC instruments.

SOCS: Gateway-PC, username/passwd: xxx/xxx (TBD)

FORMOSAT-9A Telemetry is compliant to CCSDS/ECSS standards.

The telemetry emission interface executes the following function:

The Header Packets and Data Packets identified by different APID have been grouped and
sorted by the generation time shown in the secondary header. The packets are in sequential
order and are separated into a single file by a Header Packet and its following data packets.

Default allocation of the Virtual Channel is done according to the data source of the telemetry
frames:

Virtual Channel 0 for Real-time Telemetry. Virtual Channel 1 for Playback Telemetry.
Virtual Channel 3 for Payload scientific data dump

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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8 Environment Interface Requirements

The SPL shall comply with the environmental requirements defined in the following sections
as well as the detailed environmental specifications, levels, test margins, and durations
provided in [AD1]. Details will also be specified in the Science Payload to Spacecraft
Interface Control Document.

8.1 Sine Vibration

The SPL shall be designed to withstand the sine vibration loads as defined in the following
table without degradation

Table 8.1-1 Sine vibration test levels and durations (all axes)

Hz ~ Qualification | = Protoflight | = Acceptance
5~25 Max shaker capability Max shaker capability Max shaker capability
25~100 26.25g 26.25g 21g
Sweep Rate 2 Oct/min 4 Oct/min 4 Oct/min
Level x1.25 x1.25 x1

8.2 Random Vibration

The SPL shall be designed to withstand the random vibration loads as defined in the following
table without degradation.

Table 8.2-1 Random Vibration Test Levels for Component Mass Over 2kg

Component Mass > 2 kg
Frequency Range (Hz) Qualification / Protoflight Acceptance
Out of plane In plane Out of plane In plane
20-100 +3 dB/oct +3 dB/oct +3 dB/oct +3 dB/oct
100 - 600 0.2 g*/Hz 0.1 g¥Hz 0.1 g*Hz 0.05 g’/Hz
600 - 2000 -6 dB/oct -6 dB/oct -6 dB/oct -6 dB/oct
Test Duration (per axis) | 2 mins/ 1 min 2 mins / 1 min 1 min 1 min
RMS (g) 13.92 9.84 9.84 6.92
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8.3 Shock

The SPL shall be designed to withstand the shock load depending on the locations chosen.
Each shock zone is assigned to a shock level and is shown in the following figure. Whereas
Position 1 is located on the upper side panel, Position 2 is on the lower side panel.

- Qualification Proto-flight Acceptance
Level +3 dB +3 dB +0 dB
Sets 2 sets/axis 1 set/axis 1 set/axis

$ER%, $500 G ~

8BRS

Ha

Figure 8.3-1 Shock prediction level in each zone

8.4 Thermal Test(s)

The SPL shall conduct thermal vacuum testing to demonstrate their thermal capability.

Table 8.4-1 Thermal Vacuum Test Requirements

AN

Condition Qualification Protoflight Acceptance
Temperature (OP/NOP) £ 10°C | (OP/NOP) +5°C | (OP/NOP) +5°C (OP/NOP)
Pressure < 5e-5 mbar
Number of cycles >8 >8 >4 >8
Dwell duration 2 2 hours 2 2 hours > 2 hours > 2 hours
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9 Requirements Verification

The requirements shall be in accordance with the methods indicated in the Requirement
Verification Matrix. The methods selected for verification are described below.

Inspection
Verification by inspection is a process which may be used in lieu of or in conjunction with

testing to verify design features. Inspection is the process of physically measuring, examining
or comparing an article to the design drawings, schematics, or other records to assure
requirements compliance. This method also includes the validation of records to ascertain that
correct parts, materials and processes were used.

Demonstration
Demonstration shall be the determination of properties and performance of an item involving
proof-by-doing such as service and access, transportability and human engineering.

Analysis
Verification by analysis is a process used in lieu of or in addition to testing to verify

compliance to specification requirements. The selected techniques may include systems
engineering analysis, statistics and qualitative analysis, computer and hardware simulations,
and analog modeling. Analytical techniques may be used in lieu of tests for such things as
reliability assessment, life, storage, failure analysis, safety, interchangeability, and other
performance requirements which are difficult or impractical to test. Analysis associated with
qualification by similarity is included in this method.

Test
Test shall be the determination of properties and performance of an item by mechanical,
electrical and environmental functional measurements. Tests shall be classified as follows:

Performance Testing: Comprehensive verification that the Bus meets the performance
characteristics defined in Section 3 and identified in the Verification Cross Reference Matrix
under both nominal conditions and environments.

Environmental Testing: Any testing performed under conditions other than the ambient
environment.

Acceptance Testing: The environmental, electrical, mechanical, and other tests which all
items intended for flight must pass. The tests are designed to verify proper workmanship and
to demonstrate that the Bus will operate as specified when subjected to the expected worst-
case environmental conditions.

Protoflight Testing: The environmental, electrical, mechanical, and other tests required to
verify that the Bus components will comply with design and performance requirements under
anticipated operational regimes and environments. The environment of protoflight tests shall
be harsher than the predicted operational environment, but below the design safety factor
level so that the components need not be refurbished prior to flight. Exposure time is based on
the use cycle and/or type of flight item. When several units of the same component are
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manufactured, only one shall be protoflight tested. Protoflight testing applies only to those
component types identified below.

i New designs

ii. Modified designs

iii. Existing designs with qualification levels that do not meet FORMOSAT-9B requirements

9.1 Requirements Verification Cross-Reference Matrix (VCRM)

Science Payload IRD shall be flown down to Science Payload ICD (Interface Control
Document) during contract implementation. The contractor shall provide the flow down
traceability table. VCRM of the Science Payload ICD shall be provided by the contractor.
Appendix-B contains a sample format for the "VCRM - SPL ICD".

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Appendix A. Acronym

Acronym

ACS Attitude Control System

ADC Analog to Digital Converter

AIT Assembly, Integration and Test
AOCS Attitude and Orbit Control Subsystem
APA Attitude Pointing Accuracy

APK Attitude Pointing Knowledge

ASR Acquisition Schedule Report

BER Bit Error Rate

CA Contract Award

C&DH Command and Data Handling

CAD Command Allocation Document
CCB Configuration Control Board

CDR Critical Design Review

CLIN Contract Line Item Numbers
CMD/TLM Command/Telemetry

COTS Commercial Off-The-Shelf

CPU Central Processing Unit

CPCU Central Processing and Control Unit
CT Clean Tent

CSC Computer Software Component >
CSCI Computer Software Configuration Item
CSU Computer Software Unit

CG Center of Gravity

DBF Digital Beam Forming

DC Duty Cycle

DCM DC Module

DEM Deployment Mechanism

DL Downlink

EBB Elegant Bread Board

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Acronym
EDAC Error Detection and Correction
EDM Engineering Development Model
EGSE Electrical Ground Support Equipment
EIRP Equivalent Isotropically Radiated Power
EM Engineering Model
EMC Electro Magnetic Compatibility
EOL End Of Life
EPS Electrical Power Subsystem
EQM Engineering Qualification Model
FCU Flow control unit
FDF Flight Dynamic Facility
FDIR Failure Detection, Isolation and Recovery
FM Flight Model
FMECA Failure Modes, Effects and Criticality Analysis
FOH Flight Operation Handbook
FOV Field of View
FPGA Field Programmable Gate Array
FR Final Review
FSW Flight Software
GCN Ground Communication Network
GNSS Global Navigation Satellite System
GNSSR Receiver for Global Navigation Satellite System
GPSR Global Positioning System Receiver
GUI Graphic User Interface
HPC High Priority Command
HW Hardware
1ICD Interface Control Document
ICWG Interface Control Working Group
IDR Interface Design Review
IF Interface
10C Input/Output Control

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.
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Acronym
1P Intellectual Property
IPC The Insti.tute' for .Interconnecting and Packaging
Electronic Circuits
1PS Image Processing System
IRD Interface Requirements Document
IRU Inertial Reference Unit
1SO International Organization for Standardization
ITAR International Traffic in Arms Regulations, ITAR
ITR Integration and Test Readiness Review
1TU International Telecommunication Union
LCL Latching Current Limiter
LOS Line of Sight
LRR Launch Readiness Review
LV launch vehicle
MCC Mission Control Center
MDR Mission Definition Review
MEMS Microelectromechanical Systems
MEQOP Maximum expected operating pressure
MGSE Mechanical Ground Support Equipment
MIL Mission Timeline
MIPS Mega (Million) Instructions Per Second
MOWG Mission Operations Working Group
ML Mission Life
MLI Multi Layer Insulation
MO Mission Orbit
MOI Mass of Inertia
MOC Mission Operation Center
MOP Mission Operation Plan
MRAM Magnetoresistive Random Access Memory
MTQ Magnetic Torquer
NCC National Communications Commission
OAP Orbital Average Power
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Acronym
OASPL Overall Sound Pressure Level
OBC On Board Computer
OCT Optic Communication Terminal
ORR Operation Readiness Review
OTP Overall Test Plan
PA Power Amplifier
PAPP Product Assurance Program Plan
PCM Phase Change Material
PCU Power Control Unit
PDHTS Payload Data Handing and Transmission System
PDR Preliminary Design Review
PDTS Payload Data Transmission System
PFD Power Flux Density
PM Processor Module
PMP Program Management Plan
POD Precision Orbit Determination
PPS Pulse Per Second
PPU Power Processing Unit
PSR Pre-Shipment Review
PSS Planning and Scheduling Subsystem
P/L Payload
RCS Reaction Control Subsystem
RF Radio Frequency
RF1 Radio Frequency Interference
RFP Request For Proposal
RHCP Right Hand Circular Polarization
RR Radio Regulation
RTS Remote Terminal Station
RW Reaction Wheel
Rx Receiver
SAPS Solar Array Power Simulator

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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Acronym
SAR Synthetic Aperture Radar
SAT System Acceptance Test
SCOE System or Special Check-Out Equipment
SDC Science Data Center
SDR System Design Review
SEU Single-Event Upset
SID System Interface Document
SIT System Integration Test
SM Structural Model
SMS Structure and Mechanism Subsystem
SOCC Satellite Operation and Control Center
SOH Status of Health
SPL Sound Pressure Level
SP/L Science Payload
SRR System Requirements Review
SRS Software Requirement Specification
SS Sun Sensor
SSO Sun Synchronous Orbit
SSR Solid State Recorder
STC Satellite Test Controller
SW Software
TAA Technical Assistance Agreement
TAD Telemetry Allocation Document
TBD To Be Defined
TBR To Be Revised
TCS Thermal Control Subsystem
TDM Technology Demonstration Model
TMTC Telemetry/Telecommand
TRM Transmitter/Receiver Module
TRR Test Readiness Review
TA Technical Audit

YSSu

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
whole or in part for any purpose without permission from TASA.

E102H > H£113H
42 EERZSCHSIEN - F104E/H 1158




FORMOSAT-9B Science Payload to FS9B-IRD-XXXX

01

e TASA T e | Spacecraft Interface Requirement 203610578
Document 34 OF 35
Acronym
TT&C Telemetry, Tracking and Command
Tx Transmitter
UART Universal Asynchronous Receiver/Transmitter
UL Uplink
VCRM Requirements Verification Cross-Reference Matrix
V&V Verification & Validation
WBS Work Breakdown Structure
WSD Work Start Date
XAS X-Band Antenna Station
XBA X-band Antenna
XDS X-band Downlink Subsystem
XPAA X-band Phased Array Antenna
XPATx X-band Phased Array Transmitter
WDT Watch Dog Timer
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Appendix B. Sample Science Payload ICD Verification Cross- Reference
Matrix (VCRM)

Regqt. Id |Requirement text Verif. |Verif. [Verif. Doc. Test Procedure Status
Meth. |Occ.
SICD-  |Science payload shall belii, tt  |CDR |FS94-RPT-000* FS94-PRC-000*  |ii-Close
0100 grounded in accordance Section * Figure *, tt-Open
with the spacecraft bus Page *
grounding  scheme  as
specified in AD2.
SICD-  |The science payload shalllii, aa, tt|CDR |FS94-RPT-000* FS94-PRC-000*  |aa-Close
0110 consume less than 15W)| Section * Figure *,
orbit average power. Page *

This document contains proprietary and controlled information of Taiwan Space Agency (TASA) in Taiwan and shall not be duplicated in
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Committed Data Requirements List (3 A4 s 7 8)

KA

Doc. No. Title Delivery
Schedule
CDRL-01 | Science Payload Specification SDR/MDR
CDRL-02 | Science Payload Product Assurance Plan MDR, PDR
CDRL-03 | Science Payload Software and Firmware Specification PDR, CDR
CDRL-04 | Science Payload to Spacecraft Interface Control PDR, CDR
Document (ICD)
CDRL-05 | Science Payload Electrical Interface Control Document | CDR, MRR,
(EICD) TRR
CDRL-06 | Science Payload TM/TC Interface Control Document CDR, MRR,
(ICD) TRR
CDRL-07 | Science Payload Mechanical Interface Control CDR, MRR,
Document (MICD) TRR
CDRL-08 | Science Payload Schematic Diagram CDR, MRR
DRL-09 | Science Payload Declared EEE Parts List CDR, MRR
DRL-10 | Science Payload Declared Mechanical Parts, Materials, | CDR, MRR
and Process List
DRL-11 | Science Payload Failure Mode Effects Analysis CDR, MRR
CDRL-12 | Science Payload Thermal Analysis CDR, MRR
CDRL-13 | Science Payload Structure Analysis CDR, MRR
CDRL-14 | Science Payload Software and Firmware Design TRR, DR
Description Document
CDRL-15 | Science Payload Design Report TRR, DR
CDRL-16 | Science Payload Software and Firmware Validation Test | MRR, TRR
Plan
CDRL-17 | Science Payload Integration and Test Plan (integration, | MRR, TRR
FPT, environmental test, etc.)
CDRL-18 | Science Payload FPT Test Plan MRR, TRR
CDRL-19 | Science Payload Integration Procedure TRR
CDRL-20 | Science Payload FPT Test Procedure TRR
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CDRL-21 | Science Payload LFPT Test Procedure TRR
CDRL-22 | Science Payload EMC Test Procedures TRR
CDRL-23 | Science Payload Thermal Vacuum Test Procedure TRR
CDRL-24 | Science Payload Dynamic Test Procedures TRR
CDRL-25 | As Run Test Procedures and Records DR
CDRL-26 | Science Payload Software and Firmware Validation Test | DR
Report
CDRL-27 | Science Payload FPT Report DR
CDRL-28 | Science Payload Radiation Test Report TRR, DR
CDRL-29 | Science Payload EMC Test Report DR
CDRL-30 | Science Payload Dynamic Test Report DR
CDRL-31 | Science Payload Thermal Vacuum Test Report DR
CDRL-32 | Science Payload EM User Manual MRR, DR
nCDRL-33 | Science Payload User’s Manual DR
"/;'; -34 | Science Payload Requirements Compliance Matrix DR
RL-35 | Science Payload Test Log Book DR
CDRL-36 | Science Payload Data Processing Software Test Report | SMRR
CDRL-37 | Science Payload and Spacecraft Bus Integration and Test | ITSS
Report
CDRL-38 | Science Payload In-Orbit Checkout Report IOCR
CDRL-39 | Quarterly Report
CDRL-40 | Monthly Repot
CDRL-41 | Progress Report
CDRL-42 | Achievement Report
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