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ABSTRACT

Long term observations of full-disk Lyman-« irradiance have been made by the in-
struments on various satellites. In addition, several sounding rockets dating back
to the 1950s and up through the present have measured the Lyman-c« irradiance.
Previous full disk Lyman-a images of the sun have been very interesting and useful
scientifically, but have been only five-minute “snapshots” obtained on sounding rocket
flights. All of these observations to date have been snapshots, with no time resolu-
tion to observe changes in the chromospheric structure as a result of the evolving
magnetic field, and its effect on the Lyman-c« intensity. The Lyman-a Imaging Solar
Telescope(LIST) can provide a unique opportunity for the study of the sun in the
Lyman-c region with the high time and spatial resolution for the first time. Up to
the 2nd year development, the preliminary design of the optics, mechanical structure
and electronics system has been completed. Also the mechanical structure analysis,
thermal analysis were performed and the material for the structure was chosen as a
result of these analyses. And the test plan and the verification matrix were decided.
The operation systems, technical and scientific operation, were studied and finally
decided. Those are the technical operation, mechanical working modes for the obser-
vation and safety, the scientific operation and the process of the acquired data. The
basic techniques acquired through the development of satellite based solar telescope
are essential for the construction of space environment forecast system in the future.
The techniques which we developed through this study, like mechanical, optical and
data processing techniques, could be applied extensively not only to the process of
the future production of flight models of this kind, but also to the related industries.
Also, we can utilize the scientific achievements which are obtained throughout the
project. And these can be utilized to build a high resolution photometric detectors
for military and commercial purposes. It is also believed that we will be able to apply
several acquired techniques for the development of the Korean satellite projects in

the future.

Keywords: space-based ultraviolet telescope, solar space mission, solar instrument
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Shutter

Radiator
Primary mirror mount

) ; Third tube
Primary mirror

First tube
Cold finger
First filter mount
CCD & Pettier element

Second fitter

Second filter mount

First fitter Secondary mirror
a9 1. LIST A 22 %.
® 1. A" 73,
Nad 4 A 4
Duty Cycle 18 frame/orbit
Volume 1309 x 430mm - F#): 15kg
Exposure Time 1~10 sec/frame
FOV(Field Of View) 45 arc minutes
Resolution 2.64 arcsec/pixel

24, 3) TE 300kmol A 1500km Aol 2] EFAAIE, 4) 7] 15kg ©| 3}, 5) LAA ) Al A Bkol A
gt A7N(FARY £AZAL 9S), 6) AAY 25watt olF 7) AEF 50% ©14He] duty cycle,
8) &85 6arcmin/pixel, 9) =& A]7F 0.1 ojAF 10X o]} S o] A} LISTY /LS A3 gy e
71719] D43t o2 AT Hhgte] A=A SRE FXRE o sde] APH it
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Bl ojm) 2] F47, 3) CCD A& 7](detector), 4) 717) 2F & A vpo]la2 T2 A, 5) 44 &
A2 UL Buicts AE2AAZA Folth o] #4824 F AARE AYT #2HA 43 BAE
Holx 7|E 22+ 19 13 2o}
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1.Entrance filter 2.Primary mirror 3.Secondary mirror 4.2 fiiter 5.34 filter 6.CCD

a9 2. F8A 78 7=

2. WA AR

Primary Secondary
Radius of curvature -916.48 mm  -577.24 mm
Conic constant -0.758 -5.719
Surface shape Ellipsoid Hyperboloid
Clear aperture 76.2 mm 33 mm
Edge aperture 90 mm 38.1 mm

E 3. LIST 3349 =8 A4,

2% 52 A 4 =
Effective focal length (EFL) 939.6 mm
Distance primary-secondary 300 mm
Distance secondary-image plane 350 mm
Field of view (FOV) 0.75° (45 arc-min)
Resolution 2.64 arcsec/pixel

AL 718 27 vy o wiAg 9 %7:1% ® 29 2t whAF 9 QAL A 2 5 0](Zerodur) 2
TE 2EWS e WP o] A g0 £ #E7]7]) Astich. AAD LIST 234 F2 A
4L % 33 2t

LIST+ Bl F4 3 53 5-3(121.6nm) W& F33517) wjEol o] spgo] R A WA TS
3t 2E & AT AN IAEE o]7] A8l 47 R MgF2 29¢ @k 23
32 FH WA THE BojFErh AHEE IEHEL Acton ResearchAlol A A &8t 122XN A F o)
o F34&2 T3 AT FH HFY e AfE 32 Sk DA BHE A AR A
AHEstE ZiAFA e AETE A 2holw €otdE A st o Bl R o] Y7l WlEolth LIST+
gold &b 42 A ohE HFIA A7 B F Lol A3 A7 gol 4FL WA A=E
a2 A A DA BEE ARIEE ZAHS Aotk & 4+ BlF F47] 09] Acton ResearchA}
oA A AT 122XN FE] Aol whE F A5 HEES heh o (Woods 1998), 18 4= JE &

a!
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Mirror Coating: MgF2+Al
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0 0.00003 99.99997
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E5 4% 89

Field Last Field
Frequency (cycles/mm) 38.5
Diffraction limited MTF 0.841
Design MTF 0.618
Design+Tolerance MTF 0.518

Solar & LIST Irradiance(log scale)
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744 9E|:= 24 5h3e] 122nme] 12, Full Width Half Maximum(FWHM)2 8nme|t}. £ 7je]
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t}.

F8 4 AE AE57] 98 Modulation Transfer Function(MTF)S A& A4H K GTH(1¥ 5). &
5= Nyquist frequency 2 YeEhll=dl £ MTF7} 0.5180]0) A £ Fed A7} 5484 ERo Fg
g AALS & 5 Stk
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a8 7. 13 729 24, 1% 8. 134 7kEd 14

76,2

Y 9. LIST 34 X4 A7

stek.

FUFo) AHEHE T A9 MARL B ALV 4AE oz YAAHEE BRAAT
#7434 Zerodur® A8 5 27 90mm, 38mme} HF 22 A4S gAck 1Y 7, 8L 7
39 WSS mgolth

3.2 7|75 M)

LIST 7147 2& LISTS 384 452 At} A71 2879 49487059 1 452 &
A%+ Q=S AASAT o] 87 AL VHAII] AN AANARE AF, 2U7A A4
% 727k Basth S0 AABFAN $2BAA LISTRA7 4] 458 2AF=S 8
7 9Astel ARG Bt WA F|2e) FBL AA AT, IBR/530] G Avkinvar) & A
$3ho AZ7) 2 Slth Bak A WRE BRI AP BAL SRR JARAL AERA
A5 0§30l LIST7 A4 402 e Fo1n gt Z2A0H LE2E 34 2 Q340 Bt
78 £t £ BEA CCDY L& Aojat7] 915 CCD F o] W] ol (peltier) & AH
sgon, B FFos e CODE HESY) $oto] Aho) HEE RA5T 2930 Relg &3
o =& A1e ZAAES S

LIST7 B 94-e 8587 2ol wa4s 2719 71719 23L elope] ARD BAg
= 2% ohel OCDS) $AUAE WA GES B grlwsio] be 473 bsa wst 09
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Outer support tube
(Ti 6AL4V)

Decontamination cup

(AL 6063-T9) . (? Mini connector

Peltier element

Inner support tube

P (Ti 6AL-4V)

Radiator
Second tube
(AL 6061-T6)

CCD & Pettier element

% 10. A&7 F2AA. 2% 11. CCD AAE.

Primary

Mirror
P

M (Zerqgur) SM Barrel (Invar)

S
PMM (Al)

Front Back SM Ring (Al ”’'SM Spider (Invar)

29 12. Primary Mirror(PM) -2 A4, 2% 13. Second Mirror(SM) t}&E A#A.

Filter Flexure (Invar)

Filter Ring

Front

% 14. First Filter "H-&E 72, 23 15. Secondary Filter(SF) np&-E X,

£ A4l golof Atk oW Lukd HYoIM F5719) HlF HRoIA s vhe EoH Fde
B} ¥ 3 47) Zt(quiet Sun)Y wj Rt} 508 o gtrh 23 9% LISTY o3 MA = otk

a7 103} 118 &8 aAA 7= REY F2EA AEVS FE7) AN Hgs d& D
A7l ddde] A AEEE AEgS A B Ecoh 19 129} 132 3T £3& A5
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% 6. A8 A

Property Symbol Ti-6Al-4V  Be S-200F  6063-T5 6061-T6
Modulus of Elasticity, Mpa E 114e® 303.4¢* 69¢> 69e3
Shear Modulus, Mpa G - 135e 25.8e3 26e3
Poisson’s Ratio v 0.31 0.18 0.33 0.33
Density, g/m> P 4.43¢6 1.85e~6 2.7¢78 2.7¢78
Ult. Tensile strength, Mpa Ftu 1305 324 184 240
Yield Tensile Strength, Mpa Fty 965 241 145 215

¥ 7. LIST 244 4 2%

Parameter Requirement Analysis result
Acceleration 12G[TBD] -
Max stress Under yield strength 3.45Mpa(<965Mpa)
Z axial displacement  Under 0.01mm 2.02¢"3mm < 0.0lmm(SM & PM)
(SM & PM, PM & CCD)  9.56e °®mm < 0.001lmm(PM & CCD)
Natural frequency Over 100Hz (1st mode) 1°*: 639Hz 2™4: 697Hz

3™ 707Hz 4*": 1268Hz

IAA7]E T E(mount)d] T2E HoFo, 28 149 155 AE9 JFo] AX=H= A T

E](entrance filter) o] vl =9} A&7 dEE A5 F o FE|S THA 7= 1 $EE B

2o o4l BheESE BE AANAT A4S AN Ao AAH RS0l YFH sk
AR $FBFAA FHA) AFH BAL AL AROIUT $RBFANN A8 A5 A

£ RS AR D) AUF B P10 E,2) 2E £F LAFAA ourgassing, 3) U, 0
SHRAD Y A4 B, 5) *e AT BANPISA, WLHA) 5 LAY B oS 7
BAR2A 4 Aol AED o AR SHL HeZT

HAT A5 AT dA AP Lotry) A8 )4 22a9L T3 LIST F2EY &
AT FA S P AT FA 5.5kgol LA Al 2AQ Z ke 7 12G9] A dHEo] ALt
3 7HEsta 1Y 99 22 34U o, AR AR EA A/ dT Y AFHAAATAE
A AAZE v R A ofe BAZ F7EAA 139 AR 328 Ad 1549 X, Y 4k
A) 50HzE v} 33, Z 3o A 100Hz Rt I A et = Aw] Al 249 o) AAHoE YR
27278 5 ¥ (displacement)= 0.0lmmHEtt A 22 £3& Ho] A AL & 4 9
ok E 72 ol 2 W8& A Aotk
=%, A4S AAC vtR s A }2 DA A LIST7; BAlo] 302 $HRE FPolA
AAE T BEol A Pl AT AFAE dolR i) 42 126G A5 42T u)
A A5H 242 1YY lmme 354 random vibration . & 100Ge} ¢+ W= 27
oA o]FojATt HA AT HF A7 HA ¥ 38.9Mpaz 2u)e] HF W= 0.244mm o)
Aok SHA L, FETR ] AL FAF FAA el 2 BF AEHL 000312 &7 2] F53}
At

LISTY ¥ AA /He=+ 2 167 Z2on g dEA= LISTOIA Bl }g 33 Y8 o

A°_
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CCD [— Peltier %Og:gr
- ¥ I
olar .
ux 'I;:be T?dlatorxm Space
Earth emitted
Satellite Albedo IR Energy

NN Radiation

Conduction

a2y 16. € A NLE

Polished Al

ITO/ Teflon/ Ag

NS - 43C White paint

— Polished Al

MLI backside facing spacecraft

—s  NS- 43C White paint

o

r4o T A

1

pRs

N

Wdes e g Boo) FFo AU 272
o] 2% 3% " <o
A=< 300~1,500km EFI A= Aol A B Fo 2 Ei 1309 ~ 1399W/m?, #| 7:}&
11 2] 208 ~ 265W/m?, A7} efoF ol iR WAL 0.25~0.401 1, 2+ 27 ARl A5
£, FAe bsd H1 220 492 BA9 AL Aol Bath d 2AE FEAA] Astel B
2ol gt Age 297 2AE ARAKHILA 17),

daa A7 Adoa e 2 33 g REL —7°C ~ 16°C, g7 2 EL -16°C ~ 2°CH 1L,
CCD —16°C ~ 3°C3ith. o) 7} Al 2589l 2ol A 27 oA FFskedch 19 188 574
Jdej o)A A BT
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HE T B RN .

(b) Super Invar (c) Ti-6Al-4v

18 18. 74 A H o)A 5|4 (Von-Mises stress map).

. Control
MMU interface |+ signal

— 3|g‘nal ; MMU signal —

T (O]
Shuffer || Shutter J | X @
Driver motor controller e 3’ (%
’ 3| LCON1 |3 e
: @ w| L8 o
Thermal c NE: e Lk - . ;" =~ 3~
—=+ Converter & ¢ ) ®
sensors UP interface |if °l |2 f‘?”"‘l"
' s
) - MMU signal o) ® 19na
cCD cooling i} “—| = ot
i e | D  d
cooler controiler @ (g
! n:_> LCON 2 & | —f Dislzg:uet'i'on T
Control @ & | 4 Unit
signal ]

19 19, LIST AxE Az AL,

LISTY] 71A 7259 HA% AL A4 JEFo]xE F3l o] FolAof IFE BEF
4 Atk 27] A -8 J4A /A5 N A3} S5 Y of 1st: 28.3Hz, 2nd: 31.0Hz,
3rd: 91.0Hzo] 1, A8 Y o 1st: 28.5Hz, 2nd: 30.0Hz, 3rd: 69.1Hz% ). o] AEE 3 HAA
9] Static Load Analysis(Stress, Displacement), Dynamic Load Analysis(Random, Shock), Dynamic
Analysis(Natural Frequency)©] o]Fo Rtk T3 AA/FAA S Qe #H oo A Qualification
Level®) Sine, Random Vibration £4 ZA#e} 2ARE AFE FAstch

3.3 MAtE HA

LISTS] AA}£+= LIST CONtrollor(LCON), SpaceCraft InterFace(SCIF), HouseKeeping(HK),
Power Distribution Unit(PDU) 2] 22 CCD Analog® T/ © t}. LIST2] Main controller 24 LCON
<, 94 EA 9] interfaced 913 SCIFE F2Uch

AE] Alo]7](shutter controller), A/D converter 18] 1 Cooling controller unit-& #°] 3}1+e
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S/C LIST DSP

.
: !
i E
: !
: i

o |
@™ i
o i
ife}
S0

- 435D, DSP32C

EEPROM
32K32

SRAM

128K32

—> FPGA
A1280A

,,,,,,,,,,, i

|

\,

FPGA SRAM
A1280A | | 128K32

UART
1.8432[MHz]

1% 20. LCONt AIE=.

€=>» CcCD

€3 SHUTTER

THERMAL

SENSOR
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House Keeping board2 A H o, ko] eho| W &ot BApd o] AW d4¢ 7 48 272
AL BHE3EE CCD AnalogE AASFQATH Y 19). LIST AR o= 80C1882B CPU, 80387sx
co-processor, C/C++ program development-static RAM, flash EPROM, watch dog timer, real time
clock, parallel I/O, 47§2] serial expansion ports, analog I/07} A}-§ 8t}

19 20-& LCON 19 Block Diagramg ¥ £t} LCON 2+= LCON 19] &% o] 4A] AHEH &=

o8] FXZ LCON 13 22 7|52 £33} =5 dA- )

LCON HEe] 2484+ tha3t 2ot

e Microprocessor

1) UT80CRH196KD(12MHz)

2) 16-Bit Operation

3) Included Watch-Dog

4) 2708} outer Interrupt;

- INT 7(EXINT): Serial Data Receive

- INT 13(EXINT 1): EDAC Double Bit Error

e Memory

64KB Static Random Access Memory(SRAM) & 64 KB Error Detection and Correction(EDAC)

SRAM
e EEPROM & External Programming I/F

32KB Field Electronic Programmable Read Only Memory(EEPROM)
¢ Control & EDAC Field Programmable Gate Array(FPGA)

1) Address Decoding & Control signal generating
2) EDAC:
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LIST  Electronics BUS system
PCU PDU
1 4 T
SCIF L Relays psu1
. oo JRR By
KN= T
cch & e
Analo: f
9. #SAl T =B TCU
Electronics Digital Electronics
Data
Ly 16bits
1, Row §_§
4, Column l I =5 J‘ OBC
, -
=
DSP 80196
DSP/196 S— MMU 12
. 1| 2
1l =
£
5
r
- 2
3
L e
]

a7 21. YA-LIST o] Eslola AAX.

- Single Bit Error Correction, Double Bit Error Detection

- ‘Nibble’ Wide Structure

3) Actel 1280 FPGA

AR X8 vpelazz2 A2 47+ 1) LIST B9 49, 2) &5 3 LIST 4= 24,
3) 914 2 Telemetry A 290.2 A4¢ 918 LIST 422} ), 4) 14 EAke] $4 Solgh

AE7} 2 A9 H2aoe] Ao vlolZR AN E B 4L AT, 42 A4S
T, 94 BAZ ARE A5 AN B BE AEY Ha AR AL Aolh T 0|99 A
el sholaz Z =AML Aol A FEi7t H v} 914 RAZRE S ABof 28 vpoj 2Rz A

1= oAl 253 ok 94 BAge] 3412 A4 159 399 Zo] 9.6kbps?] 42 o] F
ol Xtk E 727t gl& Aotk RS422 port & A8 8 2ol 19.2kbps 7t B 2 3io)

% 215 22 AT dEH o)~ e F AAEE HoyF ) SCIFS] B == Relay Drivero]]
Mono-stable Multi-Vibrator(54HC4538)3} Relay(Teledyne 422DD-5), Opto-coupler®] HCPL5701
(Agilent Tech.)& A}83}32, A8 & 5V 10mAojtt.

LIST+= 3t o 4GbitQ] tf-8F2] 73t A58 H4$387] 918 Mass Memory Unit(MMU)
< AHggty £ /e MMU % LISTE #2% 2=7} 5 On Board Computer(OBC)E S8 4%

>
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gresemag e e POWER /RTN from S/C

BUFFERS OptoCouplers

" GSE I/F l

P m—

DSP I/F

SCIF

8 22. SCIF 7|15 A% E.

CCD Lrow start uP Unit
: : clk
b L_’i 80fus) ’ L requeSt
29 23. MMU serial interface protocol. 1% 24. CCD g so]x,

g o 31}o] MMUE A3t #& 2 Foje A5 3= MMUS Adgo] ¥aA] etk 13
232 MMUS A% A3 & =433 2ot

LISTo| A A€§ CCDE E2VARY] CCD 47-10; 1024 x 1024 £ AHchip) 2, & 3}4(pixel)
A7)E 13.3pm x 13.3um, 121.6nmo) A2 FAE & oF 20%, dark signal& 293Kl A 250elec-
trons/pixel/s°] ™, full-well-2 pixel 3 100,000electronse]th. CCD7} 1719} 3} FHE A3t
o £=7} IMHzol T dhube] G4kl F 34 7 2 10590 of2 2 st 444 ARE e dl
At Ao F1x7t H #2 45T A4 2F AL o83 CCDY §F HHl w12
2 AeF gt golw oA oA 579 HE At A 7R 2 Z2H (plage) €92
quiet Sun(El ¥ F47] )Y w2} 508 o 3h& AL 12 ste] CCDE +20°CollA dark count7}
oF 1200electrons/sec/pixelo] H =2 ABsAcE 122 =& A7} 2.5inch(6.35cm) 2] {5 TA 7
AR Y of, ¢AF = 1,200electrons/pixel ] 1, quiet Sun signal-> 1,100electrons/pixel, ¥t & 2}5]



344 JANG et al.

19 25. CCD Alo] BE,

Vacuum Pumping
System
Light Vacuum lshutter cchD Peltier
Source Monochrometer Sensor Element
: Status of 1024 x 1024 pixel Shutt ceD
. ; utter Peltier
: Me.asure each pixel dark Driver || Controller | |piar
noise vs. temperature

: Measure Quantum efficiency
of each pixels of CCD at Multi /O Board
Lyman-a (121.6 nm) PC

a3 26. CCD A&7 4%,

A& & 57,000electrons/pixel o} t}.

19 24 CCD IdHsol&E =43 3 ZolH, 17 25+ $4E CCD Alo] H=9] BHo
t}. CCD chip& A4 Aol & AJg o] o] X} & AbG ol AHE-317] fafiAlE S g Ex
ol A% AAE Aok vk 17 262 o] AF S F¥E7] A8 Fue] AA x|
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AL 73S =35 Digital Signal Processing(DSP) 28 ¢l LCON3} SCIFY] A4 4AE 9%
S A 2o e ol A7 AR 9o, LUCENT Tech.2] DSP32CE Core CPUE AM&317] 2
%th DSP 2= HAE 93 F8 42250 AAHUA AR st=go] 2A7 ¢ Ut LCON
3]2% 9 Layout® DSP2 & FPGA/EDAC FPGA 7'#4 B E 3 2% 9} Layoute] FA4H AT
DSP A8 £ Ground Support Equipment(GSE) 3= 9o} 3 2 =7} 2t 5 A th

SCIF 3% % LCON 1, LCON 28] A9 % A& 3 Relay ¥ 153 E AAE &5, AAA
9] Telemetry Control Unit(TCU), OBC, MMU%}2] B8, Telemetry 1831 2At5.9] A& 9% 3
g0 A7 g8 on SCIF H= 3|25 9 Layouto] A4 H vk 3 CCDe 9]0} o] F
ol A1, 7YH CCDY AFAFE sgod, AFP2§ AAsUrt CCD Aoz 44 252
A 2R 0] 7153 AEZF AU LM317S o} &3 AL T FIE AE, Image clock?] A A A
AE, Micro Control Unit(MCU)ol| 2]3 =glojn| AlZ slew rate 2HIZ AEE T o]Fof A
=3

3458 % AlE

LISTE $52 2 7] Ao A4 2P 23] R A 71719 FF 24 FA| TA
Aol o] Roj AT} 717|152 L& ¥R F7] A3 A5, hydrocarbono] A AR Fej2 {25 of
oF 3tch B4 2 EA AP S 2= Functional, EMI/EMC, vibration, thermal, bake-out testZ 3
g AL Agsrrh

2 28] A Aol =33o oF & LISTY 7] 7] 2 3 (calibration) Al @2 FHAF71 A vl=F &
2gx gaady +3S dgsig o AYH §F52 1) LIST system®] 33 ¥& o £, 2) Quantum
throughput 27, 3) FOV sensitivity mapping, 4) 7% 7] Flat Field 4% |t}

35LIST 29 4l X8 &8

LISTE e glol™ &ut sl M Axd JA4E P53 2AFo 2N AFH A ]@’3—34 :F
Z 9} A3}, ‘Quiet Sun’] Ak A BAF A3 B, 221 B g A A9 BAb
H3lg ey o] SRt ol BERE AFH LR
Ade YA FAS FAo Fasith wpA B A73A = 2Eo /‘]'v‘?‘fﬁ"’]'
Z LISTY Zt 74 2480 #7802 28 RF3= A5 AFHN 5L At 7<Fd &
g (Technical Operation)'® 58 A8 5 &4t ERF o FA3T SF3 A8y 4748 2
A&7 8 ‘T}3tA 2% (Scientific Operation) 0.7 FTE 3 FA3IAC =3 & &
2] A A (Data System)2] @& Y3l 59 TEL ‘LIST &3 A A(Observing System)’, ‘LIST
228 = A Al(Data Acquisition System)’, ‘LIST X282 (Data Analysis)’, 2181 ‘LIST A}8&
H(Data Publication)’?} vl 7}X] @AZ Uro] A5 &8 S Jeld = &= AT S 48
3kt

AE e S5HAA AFAE(SPARC: Space Payload Research Center)oll A& LISTS] 7§
v ERE 2250 8L Ih3elr] 35k LIST Operation Community(LOC)$F LIST Data
Analysis Community(LDAC)E X &3l th LISTY AZ 717F 5 LOC= T8HA 28, £ g
ol &l gAY Y AEY 4 Y57, A Fiviety] I8 Al2" ZA Jle E, 2
21 33 felvet JE A4 Tol &8 7te e 5 94 7l X o)y LDACE A8 7|¥HDB:
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STSAT-II

—
N
CLJ Ground Based
IESULTS pATA .
LDAC Observatories
/
(®)paTa
Other Space Mission |

19 27. LOCS LDAC &% /4%,

Database) 7% % 218 A8 Alad 7|&g MAEsta, W 2 A AL ¢ A H 4 el ¢
FHZ QAN AAEE o2 33U B ARE £, oyt A5 LML T3 LIST &
29 BAx #8A 43 7Idistdh

1% 27 LOCS LDACY] &% Mdxe|th 2o vehd HEe] ot& 4% o33 &}
@ LISTel A @01 go]|® &@ubade] B % o) u]x)(playback data)= X-bandE ©]&3+] STSAT-2
Ground Segment(SGS)2 H$5 1 Aol Ak 7] A7 AX 7} o] Fo|AA At

- 9 de] A4 o 16 frame/orbit

- A2 2] A7]: 32 Mbyte/orbit (max, 4Gbit/day)
@ SGSo) A A Az = WELYFZ(LAN or FTP)E 53 SPARCE W$5 11 SPARCS] A=A 2%
2o A gt
® AAE A2+ LDACO) 93 A F A7} o] R 1, SGSA| A o] i 27] A8 AX e 2
ot A AztH oz FET JINE 2R ddEA Gk A7 AX A EA AFHE gL
2 LOCS} LIST2 9 &3t B E n&etA =n T2of o2 27 AMEE SGSo ddstA Aot
@ SGSE= 27 Ao Wt 78 7] 9 A (STSAT: Science and Technology Satellite) 25 o] ¥ 3 =3
2e A st
® SGS+t CommandE HE Wi LISTY 2= (Mode) R =& A7 5& Alojdich
® LADCE: Ag# < AFAE s L] A4 FE3 74 2383 949 9
w2 2A3HA "t

LIST A E& LIST €8 29 #& R & w2t} i 89 A= 0|9t 22 LISTY R=o &
el E 23] AT

#2 2o B A4 A6y gelw &y 5o d4e Y5 AL FHeR o F
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Mode Status
Subsystem Power
CCD Optics DSP/SCIF/HK Shutter
Launch Power off 0
Initial Test Halt Test Test 20W[TBD)]
Standby Peltier Micro-processor
Element Halt Power on Power off 5W[TBD]
Power on
Observation  Quiet Sun Exposure time
Explosive Event <lsec
Flat  Zenith Power on  Action Power on Exposure time 20W[TBD)]
Nadir 0.1sec
Dark Exposure time
Standard Star 1 ~ 10sec
Safe-Hold Power off Halt Heating on Power off 3w

t] 2145 45 8HAE, 1) Observation Mode: 19 % 87§92 Quiet Sun &%, 47) 42 Explosive
event #Zo| Ht} o]} 7L FEL BAZET} w¢ 7 8549 4 &5 A dEhtE
49 Z3}(saturation)E 3} PHE Quiet Region®] BAZEZ7} vl-¢ k3t 4] #Zo] 7}
=352 3o A EAL 22477 9Fo|th 2) Safe-Hold Mode (Survival Mode)& 2%
o] FHE Ao ulAF Ao] BT w) LISTS 7} BE &4& %7] 93] A&3tv, 3) Stored
images/data Transmission (Playback) Mode= 1 4olA A2 & A3 A5 T o AH83h= RE
o]t} standard star REE XZ2A9 BEL £3 Feo] vebd 4 1+ Degradation®3-Z, Flat
Field 2=+ Geocorona 342 ¥53te] A7 A% w7l o8 AdeE BAS7) Aot
LIST7 &g A&sHA 29, B2 ¥ A87 A4es ASHA Aot o] A=
T RoEDNAL B AT LY S USE 3 Aol AR 299 FHoh B
g A A2 AL oS H 2L AR o] F oAt
1) B} 32 A8 24 AN SR HF ARE FTHER EFSAL )€ Fata oz 2
A gt
2) 24 Az}e] 213 7|2 DB AA: EAE A2 F4 & w22 DB 7|2 H o] E(table)E T4
ghct.
3) DB M& 74 AA: #33 2AL 7htog 7|&E gojEe] A58 AFY + A=F 4 @
Z(field)E Aot s =g vpog g SAF Y (backup) 5& st A
He A48
4)DB 7% %2 27 37k MAE vigo 2 28 8 DBol A3, 9 ol A& F3te] AE 5 H
~EST) FF fABS Y AzE Yo o]F% YHE DB AFHo Adhe A9
AZE ¢ AEE 453 =7E FA4 T
5) DB +% @8: 4% DB 37 37 A58 viwo2 AR E 5 AL DB 752 U8
sk ARE RE 28 AW (server)d] T EZE(prompt) Aol AE3 =1E AHRE] JH
c}.

ek
A1
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LIST Observing | _
Systse%vmg ;:"> Observing System |

4 L > Data Archive
LTEEEL_‘ ‘J’_r?it/_——] Flat, Dark, Standard
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Reduced Dat | WebPage |
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oj¢} & A& =4 3t 13 283 2t

EJ LIST A2 29 Al A8 B85S ¥°17] A8 deIdl Bl A th23 22 ‘Data
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1) 43olAM dste A8 JRE AN B8 Y 5 A= F query$} graphical interface S A 33
22
2) 9 4 =9 HF g dARY %
3) 4/4-& FAl(display), & (zoom), 282 A (overlay) & & + A= 7
gtot

i
2
r [+
b
e
ttfry
é
ok

< &
-3
ox
=2
=
e
1o
2
M
3
-0,
£
14}
=
ful
o2
o
ox
fifo
o
riu
5
ol
"
i)
)
2
bt
_\9

Wol BF02 Felsha & W A4l WA WY Se)7k B
FAFANA AR = Aol F3E J1Y S AT £3] A
} & 2] (Configuration Management) 7] o] S A+=d 2 X
5 2) AA 2 Ao 2ot FAFAE AA HE 3) FA4H
F4de] 43 Zah A8/, FY, BRI 59 T4 F4 Solh
zZ223% AN 275 = 2 A(Requirement )& WHZ A7) 7] $ 8 7]

oo >t
— ol
seiw
O 2 E‘E‘
L e
9 oX
% o ﬁ
X lo MO @Y
b of o &
ko S H
o H 2 2o
o = 2
» ol ot H



DEVELOPMENT OF LIST 349

E 9 FAEA.

TAME A= Ver.
STSAT2-310-SPEC-001  LIST Performance Specification Final
STSAT2-320-SPEC-001  Mechanical Structure Subsystem  Preliminary

Specification
STSAT2-330-SPEC-001  Optical Subsystem Specification Preliminary
STSAT2-340-SPEC-001 CCD Analog Specification Preliminary
STSAT2-350-SPEC-001  DSP/SCIF/HK Specification Preliminary

FARE A5 Ver.
STSAT2-360-DSD-001 Data System Document Preliminary
STSAT2-360-DPD-001 Data Publication Document Preliminary
STSAT2-360-DODT-001  Data Obtaining and Transfer Document  Preliminary
STSAT2-330-SPEC-002 Filter Assembly Specification Preliminary
STSAT2-330-SPEC-003 Mirror Assembly Specification Preliminary
STSAT2-320-SPEC-002 Housing Structure Specification Preliminary
STSAT2-320-SPEC-003 Opto-Mount Structure Specification Preliminary
STSAT2-320-SPEC-004 Thermal Control Specification Preliminary
STSAT2-320-ANYS-001 Mechanical Structure Analysis Preliminary
STSAT2-350-SPEC-002 LCON Specification Preliminary
STSAT2-350-SPEC-003 PDU Specification Preliminary
STSAT2-320-1CD-001 Interface Control Document Preliminary
STSAT2-340-SPEC-002 CCD Detector Specification Preliminary
STSAT2-340-SPEC-003 CCD Controller Specification Preliminary
STSAT2-350-SPEC-001 LIST Operation Concept Document Preliminary

Q@ AXE AA S S5 g5 02 1) YAEE(Configuration Item) A% E 44 2) HA7|&E
A 3) FAZAGA) ol don FFER] dAHo| @ MEeA 3t HFAF(Product)S
ZA 8= Ttem(T 4 E: System, Sub-system, Component, Assembly, Part)d Z23 9 2723 4
Bl ] AEA, A4 R EMBIL o] Foj Aok e TAE S AA, BElse S ot
FYAAE & HAZE(H/W, Document) 2 2 /\J@Q HA Itemo]] TS R4 2 AAANES &
7] 98t Bl NF AAE Rt BTO2 AENS, BENS, A EHTSG EAWNI(EH,
AA, BaA), ¥ AT HE Solt} olo) wt A Fo i FAEAL) AARL(TF
2o tfat WAAG ] ot FFHoR H7), 2, 5 BE ASAE T FAAE
At

e N

5. 2M 22|

],
i

A4 SAA RS AR AAH = chEke] BAEL 83 FEE I g4 AEAA
Baselineo] A A= 2 A A A ¢l FA e 7} = o] of et

E oA Aol A" BE EAE 27 299 EFE wtth # L ArgGlA A48 24
= 2239 7|3 #2FIFLFAT LT FHEE MY FAREANE 283 F 23748 EAM7

A8 dFol Atk 17 302 ©) ENES ATEE HoErh B 9% & 102 2 AL F4E #A
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1 |21 31 a4als5] el 7181 9gfi1]i11]12
S2: Document Sequence Rev.
Projectd | Type Code FUNC Code Number Code

STSAT2-310-SPEC-001

LYMAN-a IMAGING SOLAA]
TELESCOPE(LIST)
PERFORMANCE SPEC.

1

LIST SPECIFICATION TREE

STSAT2-360-DSD-001

STSAT2-330-SPEC-001

DATA SYSTEM DOCUMENT)

OPTICAL SLBSYSTEM
SPECIACATION

STSAT2-380-DPD-001

DATA PUBLICATION
DOCUMENT

STSAT2-330-SPEC-002

MIRROR ASSEMBLY
SPECIFICATION

STSAT2-380-DOTD-001

STSAT2-330-SPEC-003

DATA OBTAINING AND
TRASFER DOCUMENT

ALTER ASSEMELY
SPECIACATION

STSAT2-320-SPEC-00!

STSAT2-350-SPEC-001

STSAT2-340-SPEC-001

MECHANICAL
STAUCTURE SUBSYSTEM
SPECIFACATION

SPECIFICATION

LCON/SCIF SUBSYSTEM

CCD ANALOG SUBSYSTEM
SPECIRCATION

._1

STSAT2-320-SPEC-002

HOUSING STRUCTURE
SPECIFICATION

STSAT2-350-SPEC-002

STSAT2-340-SPEC-002

LCON SPECIFRCATION

CCD DETECTOR
SPECIFCATION

STSAT2-320-SPEC-003

STSAT2-350-SPEC-003

STSAT2-340-SPEC-003

-

OPTO-MOUNT
STRUCTURE
SPECIFICATION

POU SPECIFICATION

CCD CONTROLLER
SPECIACATION

STSAT2-320-SPEC-004

STSAT2-390-1C0-001

THERMAL CONTROL
SPECIRCATION

LIST INTERFACE

CONTROL DOCUMENT

STSATZ-320- ANYS-001

MECHANICAL STRUCTURE|
SPECIFICATION

OTHER DOCUMENT

STSAT2-310-OP-001

STSAT2-310-L.VD-001

STSAT2-310-LCD-001

LIST OPERATION
CONCEPT DOCUMENT

LIST VERIFICATION
DOCUMENT

DOCUMENT

LIST CONTAMNATION

STSAT2-310-ANYS-001

STSAT2-310-TEV-001

[MISSION ANALYSIS
DOCUMENT

CALIBRATION
DOCUMENT

29 30. LIST Specification Tree.
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