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E3 k=gl ﬁ%& TrendForce ~ 4p % —Fq F 57 A EApTA
'ﬁ;i o PFu| Mg 7 h A3 - TrendForce g > Mg
s 2023 &£ 23ktrk A ¥4 i 3083 R E
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RPN EZFR > FELAASE Z PR TR ERT
(Software Deflned Radio, SDR)i' CRIFERFEFE Bg X
S|

)/

%vw

pA ke RUTE g R 2R SRR A £ & REAR
RN R Y e L i
A ERAEE D AL~ L 2 AE R A

ﬁﬁﬂ@??“”*?é¥?£m%’

PREG RN EF O LA & R (Software
Defined Radio, SDR)-* {4 W EF > SDR ¥ F Btk 2t
= U el R VA7 5N (2 (Programmability) 0 & H ¥ 38

a7 AR A% 20 %k SDR &7 £l it g > ¥
FAMEEEEE S A o

ZoaoddrE Y SDRT 24 & ¢ 320 1. FPGA/MPSOC board ;
2. RF (IF) Frontend ; 3. Ka-Band Up/Down Converter » H #
RF (IF) Frontend z_ #% it 3 Bci> AAAF 20 5L 27 57 vt 84/ ¢ 4 20
B2 #3% > Ka-Band Up/Down Converter 4 st B & %g v 54/
® #p 2 527 Ka-Band 3 52 & 3% » FPGA/MPSOC board =
SDR T sz P Al = Hat i v 1 BT
AL R S E R R DR AR RIRE R T E * 1 iE
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FEER A

AR e R FRP FURTCR 2 e o R A B RAT B
{8 & ?‘f:}zm;’ Feo lif“k’if&‘t‘i ’dz:”-g 2_{h B4 o
B. B RPN HiFk 0D FH R LT g

Bl. ik is Sy Bag$ iy

AR EEREFEAEF R M E W £ RFE

A ¥ - ¢ (Satellite Industry Association, SIA)*> 2023 & 6 *

g 2. 2023 & kA ¥ Kk 4R 2 (The 2023 State of the
Satellite Industry Report) » 48 & #-i#% & £ 4 % 5 flid

FhPRFE B R R K oF MRS e ST A %2022 & 2
Rk ALY A B 2811 BRE Ao 4p i 2021 £ s A ¥
A 2794 mE A YHE 17T REA - FEIRFA B
1133 g % ~(40%) > ¥ & %k # 5 5 1450 B % = (52%) > #
kB35 158 i E ~(6%)% 3 SPRAE 5 70 B E < (2%)°
YATE AR T AR B R L

The Satellite Industry in Context

(2022 revenues worldwide in billions of U.S, dollars)

Satellite Services

\’ Telecommunications
\\ Remote Sensing

Non-Satellite Industry

Government space budgets

Commercial human spaceflight

Sustainability
Activities

$113B

Global Space
Economy

$7B

Launch

@ Ground Equipment
$145B
Ground Equipment
o 3
$1 5-85 Network Equipment
Satellite
Manufacturing Consumer Equipment

B ~2022 # 23Rk A F A A7

__._\.___‘
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PR

Fh PRI !

%&mﬁ%ﬁﬁd%E%AﬁEW?%ﬁaﬂﬁ*
Z 77 AlE
5 I:ﬁEL‘/E'Jﬁ BERT i%ﬁﬁfizi» h PRAET v U2 R G

2z
sh AR &

H 2022 # &2 @ 5 442 a3 ~ > N} Fh IRIxD &
FERE 1 40% o
2022 # Fh PRI+ A 8 5 1,133 £ ~4p iRt 2021 &
11,180 vt 52T > Ha B RFIKkp AN FELE TR
LAE S ’3?5}4'%’3—‘5 Py MR g T oEE
%%EE%‘r@F\ x LAY i;n*v PEAE - His piFRIZ2 &
X FiE R 202l &= £ o
Satellite
‘Q: Services
2022 Revenues:
$113.3B
$69.1B  $44.2B
Consumer $92.7B
Satellite TV (DBS/DTH)
Satellite Radio (DARS)
Satellite End-User Broadband
Enterprise $17.7B

Transponder Agreements
Managed Services Over FSS Bands
Mobile Volce and Data Over MSS Bands

$2.9B

Remote Sensing

W ~ 2022 >3k iFE JRILA B
oK A
R B oG R F 2022 & & B 1,450 mE o0 K 0k EAY
#h A LA B 52%  4p >t 2021 # A B 4 30 R#
Ao B FERE C BARE R RRARA T AL
FRERAS L3 REALLT LTI RE ~ o Faur
WHERY 1097 BEASED 1119 BE A R
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HRID 147 mEAFET 152 RE~ - BRAES &
kop oML R B R A B R A e e

RS
Ground
Equipment

2022 Revenues:
$145B

$17.9B

~ Consumer Equipment
(Satellite TV dishes, etc )

$111.9B

GNSS Equipment

(GNSS devices/chipsets)

$15.2B

Network Equipment
(VEATe, gateways, etc.)

Bl ~2022 23tk o KA A E

(c) fkh @i -
2022 ik At A L 158 BE & o fp@ct 2021 & &
£ 15% > H = & FlF AP np| R ik Jlig S A
R e EEE A AT B R
BA BB R Rk T2 55
i AT FREFE Wi A F
B4 s HiE R A E65% -
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ERRAEFEF 112 £ 12 7 23 p

FEER

Satellite
Manufacturing

2022 Revenues:
$158B ssem

R&D (2%)

Military Survelllance (2%)
Navigation (1%)

Civ/Mil Communications (<1%)
Scientific (<1%)

SSA/Satellite Servicing (<1%)
Other (<1%)

$10.2B

Satellites
launched in
2022 included
in study”

Commercial
Communications

Satellites Launched by
Mission Type

B~ 2022 >3f s i

8 B PR G
FEPHIRIEAEY L T0 BE A L ES 54

CHREFRPLE B TR EREFLERELL
Fk S enie AL ARPRFX S5 24 > Wi&" g;t';".ﬁ o
THAFE R EAF IR A X E48 2022 & &
B 39 BFE o 5 A SR A B 55% 0 &2 2021
EF20RmE A A tg £ E R ‘&zéfgi‘g{,,fm{

2022 7k bR A EAE A B kiR o
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Launch
Industry

2022 Revenues:
$7B

u.s.

161

(55%) Commercially-
procured

launches*

Non-U.S.

" 161 commeroially procured [@unches from 186 daial ontiital

Commercial Launch Revenues
by Region

Bl ~ 2022 >3tk 3 SPRIFA B

2022 &= »>3hfErh A F A B P 2811 i E ~optd &
*h 17T REA P FEFLAEFOE I ER 7 A¥
S e e f 22 A XA B 73% 0 2022 E > IF
RAIFAFELERKE AT RELATE R R L HEE

BE 5 ELT AL Rho B 2022 £ £ AE 2395
3F > APt 2021 # & K 4z 35% 7 b o A % 2022 & K > Tk
SR TRAE 7 enfEh Slicid 7,316 3F 0 ARt 2021 i 4
¥ 51% 22 5 E 5 4 321% 02022 2Tk < 2 A E A
RSB T L ATR o Sk ) H £ 161 % -

fab ik A F AL FIF LR RN HFLE ‘@im*’?@f%\%
TR R HORAIRTH RATORT o fFE FEH OneWeb
s ER AR - PRI AR E R IR R
AR DA R L EAEAE Ao Tl ﬁ
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”‘%’g ABLA I

¥ A %t SpaceX ~ & B % £ Wi B RE
FHT R AERREL I H ERY R P AT F
¥ *

B2. W AlFE A B ARE A T T

AR LR RCEa R F PR TEE RN E RN 2L )

FhApt 2 T o L B R E i R E RO g

% B FAA #0rk 2R € B A 57 F £ 5 0 B9 600
3

X2TT A S L AL AFEE B iz FAA

\m&

|k

L —

¥ &% &3 5 i 7 % (mini-satellite) ~ #cf# % (micro-

satellite) ~ 2 I % (nano-satellite) ~ & 5t ¥ % (pico-satellite)

% & F k& (femto-satellite) o

Femto 0.01-0.09
% Pico 0.1-1
0
% Nano 1.1-10
UE) Micro 11 - 200
Mini 201 - 600
Small 601 -1,200
Medium 1,201 - 2,500
Intermediate 2,501 - 4,200
Large 4,201 - 5,400
Heavy 5,401 - 7,000
Extra Heavy > 7,001
k€2 ¥ %% (F4 kiR BryceTech)

BryceTech 4 £ 45 d1 » 233+ 2022 # X 354 & 2304 #f
A EE o ApERAT 2013 & 2 3R) AR 8 5 130 3F
Al R v SR S tF R L e gt b s p 2019 # 3] 2022
# 8 /¥ > Starlink 2 OneWeb é E T bt ] A L B

?ﬁgm@’%&%@%é&ﬁﬁﬁ+y%&&i$*
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Spacecraft Launched 2013 — 2022, by Mass Class

61% - share of spacecraft launched in 2013 that were smallsats
95% - share of spacecraft launched in 2022 that were smallsats

2
o -
[
3
©
-
§
w
g 3
3 Stalrlmk o
[ 1 - an —4
r.% 738 OneWeb g
= 1273 smallsats|___ e
5 m
o [=2]
[ 937 =]
E] . e
z - x
o | Allother Q
= @ m =2 @ B8 @8~
e E @ )
2013 2014 205 2018 2020 2021 2022
. Smalisats (S600 kg) . Startink and OneWeb Smallsats Small (601-1,200 kg) Medium (1,201-2,500 kg)
Intermediate (2,501-4 200 kg) B Large (4,201-5,400 kg) . Heavy (5.401-7000 kg) . Extra Heavy (7.000+ kg)

B - 2013-2022 & fFh & s8R (54 % & BryceTech)

A 2022 #E3 5e2304 35/ A FEh ¢ oW iELR
ERIEE & 10%  HAF R wh 4 7% PEFAY FL
Al 1% o

% 12 Nano &% 2 Micro 4% 5 4 » F g * 55 B 5

12 Pico &% ~ Nano &% % Micro &k 2 2 £ 557 o
2022 &) Al EE F S BIR? o bt B A S MFEE S 2
IE G EE 80% 0 * H ¢ %12 Mini F4 ; p

ol AlfFEE A AR L Minl £ £ %2 A fFEL o

1,\)‘{

Scientific, 1%

Remote
ensing, 10%

2,304

Smallsats
Launched 2022

Communications,
80%

Bl ~ 2022 & -] 3] gk w s+ 8cE (74 kR BryceTech)
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FEEE NED
H OneWeb % Starlink 2 Ri<#ifeFh ¥ @ F & 2022 # ,T}
FRE ST 1,736 38 AR J?’Z £ A FE R g

F175% @ 1 75 LRI Y BT B & A b 354 4
§ ot ) 15% 3% % OneWeb - Starlink 4r + H © 7 ¥ PRI3 &
,“@ﬁ% Al E a8 i g = e

2,304

354

Smallsats
Launched
2022
OneWeb + Starlink Commercial Smallsats . Non-Profit Government Military
Other Commercial Smallsats .Government Civil

Bl ~ 2022 & -] 3] ek w S ag 3 8 g (F8L kR BryceTech)

md 2013 &3] 2022 EHF | A FE FFH

BHE AT P 2014 Edx o BEHEFEFRL L E
T B hL e o> X 2019 E 15 0 o] AR B A
£ & OneWeb % Starlink % 2 7Jd<#
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Number of Smallsats 2013 - 2022, by Operator Type

Number of Smallsats Launched

OneWeb + Starlink Commercial smallsats [JJfj Non-profit I Government Military

Other Commercial Smallsats .Gouernment Civil

B ~ 2013-2022 & ]

J“J /5_.

ok

—-\

» BryceTech #F £ 7 Su 2 J & Wrc ¥ =4
N EL iTﬁﬂ{IfTﬁf (ha #ﬁ:; ig@S%? 1A -

™

l_pﬁ =

5 2 s E (742 %R BryceTech)

3]

FER YR AR P AR 2R

B 2 R 2 IR o 2 Wi E f;‘:i&:}%’*
AT 200 3] Bl G E 0 ¢ RFCRRE P AZHE 100 BE A

520 B RdtroRE Rk % 3

Number of Government Smallsats 2013 — 2022, by Country

Countries with More than Five Government Smallsats

Five or Fewer Government
Smallsats

E’ Argentina Canada
§ 4 Israel United Kingdom
5 Saudi Arabia Algeria
% UAE Italy
= North Korea Ecuador
% Peland Sweden
'qé; Ethiopia Turkey
£ Indonesia Rwanda
g\ Egypt Netherands
g Spain Slovenia
] Belarus Colombia
’g Malaysia Kazakhstan
E Brazil Thailand
= . Mexico Pakistan
- || I I .. N - Peru Belgium
F & . P & & « o P . & ’ & P g <:’\)(,c“‘ ¥ & .\&_\_“““ P & Vietnam Singapore
r &

BE 112 # 12 *

B~ 2rkscided ) 20k S 53t (F 4 %R BryceTech)
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S E Y N

b F RFCHE G 200 F R ) AlfEE ¢ A fFR Y
NASA % Los Alamos National Laboratory & # 31 & f#73 H
oo wdEs 6732 213 Fh oA REETH RE
om0 Pl ERE BN ZE E R % & (National
Reconnaissance Office) 5 1 & &7 H > 4 %|F%&F 94 #f %
13 %5 @ $#3 4248 100 gy ® o> PP WA X3 d
(People's Liberation Army) = 3% R 4F 7 & 7 /| 3l feFk 2 H
o 45t A0 EEE Y R AL - AR LR RS 2

4 PEF THEARH A L o

Type Largest %g::;:.m'li 1E);:u'-.\ratt:)rs Country # t:_faﬁr::r:les:ts
National Aeronautics and Astronautics and Space Administration USA 67
Los Alamos National Laboratory (LANL) USA 21
Japan Aerospace Exploration Agency (JAXA) Japan 15
Gonets Satcom Russia 12
Indian Space Research Organisation (ISRO) India 12
. Roscosmos Russia 1"
cil China Academy of Space Technology (CAST) China 1
Chinese Academy of Sciences China 9
Deutsches Zentrum far Luft- und Raumfahrt e.V. (DLR) Germany 7
Iranian Space Agency Iran 7
European Space Agency (ESA) Multinational 7
National Space Program Office (NSPO) Taiwan 7
US Department of Defense USA 04
. People’s Liberation Army China 40
g:za:}gl Russia MoD/Aerospace Forces Russia 24
National University of Defence Technology (NUDT) China 13
National Reconnaissance Office USA 13

s IR E G ) Al R S & (F R kR BryceTech)

KEF HLTE A B EORIAT A SR TS 8 g el
foo KE 2T 65000 % AT E AT 1,500 £ A em FE
e A AR A % A AT Y SRS dea 14
AR 2 AL B s EE B 2020 J&d&?j&;—’\ g &
EoHARHE KRG MKiLErs ¥ EF OneWeb % Starlink
* 'J‘i‘]%‘?&’%%éﬁii%@“ fk‘FT‘L" HEEEBTEED
Ak 2 & 02 Mini £ £ Z i M iEFs o P o Starlink
OneWeb % @ = = Ff B30 % > Telesat 2 Amazon ™ 5

5
HMFFF PP AL AT LG HFLE O FF KB
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[ 9 I S th 4 & FHLAIE S % S
LHEGRICINE S T st IEQRIEIRIR ) R =

R

A3

Spacecraft Subsystem Market # 3-3F £ »

e HAT & L T
Fh Af0e 27

B e

LN F

e T L

%J—%’? :-,; .f‘;bé
B T e .
' e I ES AN

T p S e d PN S YR L NP Rk
B RE > Fd A AR TR 2 (T
W & BIS Research #7113 Global Satellite and

2022 # »3hiEh x kA PR A B T)211.93 BE A
6 P 2033 £ A B L D] 457.63 BE A EAFE AL F
142%- 8¢ P 2 ERE 9421 RE~ BER2ARE
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Volume (Units) 22654 | 25150 | 30204 | 35400 | 53,148 50228 52956 42443 | 38700 37,194 | 36130 | 36048
b Value ($Million) 94215 | 97449 [11,1343 13527.2|14,388.9 14 4558 14.939.1 13,9554 13.261.8(13838.5/14,168.2 14 572.9
Electricaland  Volume (Units) 58617 | 64982 | 77,154 | 93249 136,599 130,380| 137,362 110,112 | 98,662 | 96,780 93928 | 94307
Power Subsystem y_.e (sMillion) 2,736.7 4.228.3 42265 | 49396 49539 5119152035 50611 50107 | 51836 54462 5807.1
Commandand  Volume (Units) 67.720 | 76576 | 82.760 111,151 158,825 151438 | 161,000 132312 | 119,111 117.565 114,388 | 114,590
E;ﬁi:ﬂ:“"""g Value ($Million) 47486 60755 61384 70805 |7.0572 74902 75768 75211 75136 7785782013 84388
Communication  Volume (Units) | 25316 28,618 | 33930 | 40,196 59062 56120 59,194 47,898 43400 42238 41134 41152
Subsystem Value ($Million) 12537 14602 | 19435 22976 |24257 24545 25400 23044 2313824005 25085 25792
Thermal Control  Volume (Units) | 52.289 | 62,518 | 73975 | 90,874 124,525 118,957 126732 105,867 03589 | 94697 | 91919 | 92,284
Subsystem Value ($Million) 9998 | 1,400.0 16416 10335 18477 18732 10101 18784 18534 19375 20451 |21257
Attitude Volume (Units) 135827 161477 | 187,837 225,650 | 311,718 | 298,350 314373 260,016 2358687233388 | 228,865 230,180
Determination
i Value ($Million) 36963 48719 |6,1294 73126 |72078 7.0489 72409 68698 67242 6943672716 75077
Subsystem
T Volume (Units) 21781 | 23,143 | 28089 | 33838 | 50,806 48223 50800 40039 | 35752 | 34819 | 33695 334858
System Value ($Million) 45843 | 61508 | 76350 | 8,8102 |81204 83065 84037 84228 8541088498 |95035 98540
Mechaniom Volume (Units) 15842 | 16965 | 20398 | 23832 | 36431 | 34668 36,168 | 28,360 | 26,031 | 24593 | 23941 | 23917

Value ($Million) 774 | 940 | 1157 1450 | 1795 1688 1790 1505 1336 | 1370 | 1347 @ 1367
Volume (Units) 15842 | 16965 | 20398 | 23632 | 36431 | 34668 36,168 | 28360 | 26,031 | 24503 | 23941 | 23917
— Value (SMillion) 2566 & 2822 | 3233 | 3883 | 5758 5553 | 5747 | 4524 | 4120 | 3981 | 3914 | 3960
Volume (Units) 2243 | 2,710 | 3,188 | 3592 | 5339 | 5074 | 5366 | 4470 | 4172 | 3951 | 3863 3808
Stucture Value ($Million) 16542 21567 | 27739 32475 (29911 29408 29795 2934029703 3040932263 33321
Total Volume (Units) 418,131 481,113 | 568,123 681,215 972,885 928,106 980,137 799,877 721,335|709.828 | 691,815 694,062
Value ($Million) 21,193.0 39,743.0/38,031.6 36,388.1/40,874.0 42,563.4 43,231.0 45,683.7 47,733.5/43,194.3|42,648.7 45.763.3
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Electrical and Power 2022 |2023 (2024 |2024 (2026 [2027 [2028 (2029 (2030 (2031 (2032 [2033 |CAGR

Subsystom
Power Volume (Unit) 8,121 8900 10596 12390 18464 17620 18273 14442 13316 12625 12358 12369 335%
Management
Device Value ($Million) 4330 767 6926 7871 7116 7619 7607 7885 8119 8403 9029 9305 182%
Volume (Unit) 1,734 | 2498 2454 284 3375 Jiue 3509 3,166 3048 3019 3,160 3228 260%
Solar Panel
Velue (SMilllon) 9503 11718 13571 16043 18167 18689 19171 17691 16959 17433 178 18386 461%
Volume (Unit) 12150 13290 15838 18908 28255 26950 28256 22441 20161 19635 19019 19085 369
Battery
Value ($Million) 4893 7081 8250 92 9833 8954 860.1 8798 9058 9321 279%
Field- Volume (Unit) 12231 13502 16214 20101 29125 27723 29534 23811 20988 20903 20,186 20270 4.15%
Programmable
GeteAmay  Value (S$Millon) 287.1 5248 4626 5295 4732 5091 5136 5373 5480 | 5746 | 6174 6373  1.96%
Volume (Unit) 12231 13502 16214 20101 29125 27723 29534 23811 20988 20903 20186 20270 4.15%
w’s o » S0 0.10 5 3 53 38 0 03 0

cmmm Value ($Milllon) 3011 5545 4758 5392 4855 5306 5329 5601 5750 6013 @ 6473 6680 1.88%
Power Volume (Unkt) 12150 13290 15838 18908 28255 26950 28256 22441 | 20,161 19635 19019 19085 369%
Converter Value ($Million) 2708 4923 4134 4708 4498 4963 4959 5107 | 5199 5443 5779 6005 201%
Volume (Unit) 58617 64982 77,154 93249 136,599 130,380 137,362 110,112 98662 96780 93928 94307 3.79%
Value (SMillion) 2,736.7 42283 42265 49396 49539 51191 52035 50611 50107 51836 54462 5607.1 2.86%
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Command and Data

- Volume (Unit) 6403 | 7303 | 8533 | 10,184 14916 14203 15057 12237 11106 | 10819 | 10548 1055 | 375%
Computer  vajue (SMillion) 5916 = 6690 | 7864 | 9925 14255 13656 14443 11578 1008810141 9756 9848 | 394%

Volume (Unity 6573 | 7641 | 9079 | 11252 15870 15185 16349 13567 11858 | 12,039 | 11592 11620 | 4.28%
— Value (SMillion) ~ 719.9 | 8293 | 1,117.6 | 12758 1,127.8 12453 12438 13280 1364114301 15244 15697 | 6.59%

On-Board Volume (Unit) 6403 | 7,303 @ 8633 10,184 | 14916 | 14203 | 15,057 | 12,237 | 11,106 10,819 10,548 10556 | 3.75%
Charger (OBC)

Adaptor Value ($Million) 884 947 1126 | 1385 | 2048 | 1955 | 2051 1615 | 1440 | 1410 1370 | 1381 | 3.84%
Volume (Unit) 4621 | 5535 | 6675 @ 8164 | 11,165 | 10589 | 11,361 | 9,552 | 8419 | 8536 | 8,255 = 8264 | 4.09%
Router Value ($Million) =~ 9217  1,1589  1,0004 1,320 | 9322 10237 1018811163 11631 12274 13328 13870 181%
Volume (Unit) 6403 | 7,303 | 8633 | 10,184 | 14,916 | 14,203 | 15,057 | 12,237 | 11,106 | 10,819 | 10,548 10556 | 3.75%
Processor

Value ($Million) 9016 | 1,1589 9735 | 10986 |1,030.7 11422 1140811867 12149 12640 13509 13918  1.85%

Volume (Unit) 19445 | 24272 | 27846 | 34,015 | 45795 | 44141 | 47322 407387 | 35981 | 36,567 | 35606 35714  3.94%
Microcontroller
Value ($Million) = 766.7 | 1,208.5 1,0186 1,156.7 | 1,017.0 11306 11295 |1211.7 12475 13097 14024 14453  1.81%

SolidState  Volume (Unit) | 6379 | 7212 | 8572 | 9871 | 14564 | 13793 | 14490 | 11666 | 10826 | 10312 10,121 10,124 345%

Do Value ($Million) = 620.6 | 8172 | 959.0 |1,0828 10012 10872 1,083.0 11223 111556 |1,1967 | 1,281.3 13241 4.95%

Field- Volume (Unit) 11,493 | 12,007 | 14,689 | 17,297 | 26,683 | 25121 26316 20429 | 18,709 17,654 | 17,181 17,200 ' 3.66%
Programmable
:;F‘::‘g:]my Value ($Million) =~ 1381 = 1389 | 1704 | 2036 | 3179 & 3002 @ 3116 | 2368 | 2155 2028  197.0 1980 | 3.61%

Volume (Unit) 67,720 | 78576 92,760 111,151 | 158,825 151,438 161,009 132,312 119,111 117,565 114,399 114590 3.85%
Total
Value ($Million)  4,748.6 6,075.5 6,138.4 7,080.5| 7,057.2 74902 75768 75211 75136 77857 8,201.3 84389 3.34%
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Communication

Transmitter Yolume (Unit) 12,658 14,309 | 16965 | 20098 | 29531 | 28,060 = 29,597 | 23949 21,700 | 21,119 | 20,567 | 20,576 | 3.70%
am‘jRe‘:ei"er\."anlue($MiIlion) 11223 13149 | 17705 | 20785 | 21140 | 21568 | 2,2226 | 21379 | 20907 | 21744 | 22902 23589 | 6.02%
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Volume (Unit) 12,658 | 14,309 16,965 | 20,098 & 29531 | 28060 29597 | 23,949 = 21,700 | 21,119 | 20567 | 20,576 | 3.70%
Processor
Value ($Million) 1314 | 1453 1730 2191 317 2977 3175 2566 2231 2261 2183 2203 | 425%

Volume (Unit) 25,316 28,618 33930 | 40,196 59,062 56,120 59,194 | 47,898 43400 & 42238 41,134 41152 3.70%

Total
Value ($Million) 1,253.7 1,460.2 19435 22976 24257 24545 25400 | 2,3944 23138 24005 25085 | 2579.2 5.85%
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Thermal Control

Temperature Volume (Unit) 23045 27,809 32847 40523 | 54,967 | 52566 56068 & 47062 | 41494 | 42198 | 40960 41,142

Sensor Value ($Million) 721 | 1144 | 1343 = 1646 1467 | 1362 1406 | 1362 1315 = 1374 | 1443 = 1491

Heater Volume (Unit) 3,956 4190 = 5093 | 6236 | 9262 @ 8751 9230 | 7273 | 6429 6340 6136 @ 6,192
Value ($Million) | 576.7  751.1 | 1,002.3 | 1,175.1 | 1,019.1 | 1,0285  1,0365 | 1,064.3 | 1,079.1 | 1,130.2 | 1,206.3 = 12586

Volume (Unit) 23,045 27809 32847 | 40523 | 94,967 | 529566 56068 | 47062 | 41494 | 42198 | 40,960 41,142

Thermostat
Value ($Million) 817 9786 1162 | 1547 | 1994 | 1915 | 2071 1745 | 1469 | 1569 | 1510 | 1532
. Volume (Unit) 2243 2710 = 3188 | 3592 | 5339 @ 5074 @ 5366 | 4470 | 4172 & 3961 @ 3863 @ 3808
insulation Value ($Million) 2693 4460 = 3889 | 4391 | 4826 = 5180 = 5260 | 5043 | 4960 & 5130 @ 5435 @ 5648
_ Volume (Unit) 52,289 62518 73975 90,874 124,525 118957 126,732 105,867 | 93589 & 94697 91,919 92,284
o

Value ($Million) 999.8 | 1,409.0 16416 19335 18477 18732 19101 18784 18534 19375 2,0451 21257
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Attitude Determination 2027
and Control Subsystem

Volume (Unit) 25829 29917 | 34552 42258 | 60327 | 58275 | 61637 50489 | 44902 44823 | 43527 43758 | 3.88%

i Value ($Million) | 6740 = 9967 | 11448 13632 12667 12681 12089 12827 12660 13279 14028 14530 3.84%
Volume (Unit) 52,330 67,775 76000 92,390 116090 112,330 118300 101,815 93030 94270 93715 94935  343%
Sensor Value ($Million) | 1851 2316 | 2617 | 3226 | 4084 | 3937 | 4125 3484 | 3171 | 3210 | 3192 347  344%
Volume (Unit) 8,135 8948 | 10620 12420 18496 17566 | 18315 14490 | 13364 | 12683 | 12414 12437 | 335%
Sun Sensor Value ($Million) 15029 17948 26832 3,691 27697 27261 27717 27947 28228 29459 31480 32735 6.19%
. Volume (Unit) 18276 20019 | 24336 28947 43332 40935 | 43260 34623 31161 30219 29235 29,196  3.85%
rocessor

Value ($Million) 1163 | 1215 = 1508 = 1844 | 2726 2562 | 2700 = 2112 | 1886 | 1834 1777 1789  395%

Volume (Unit) 12,981 | 14798 | 18,093 | 20688 | 30,141 | 28209 | 28601 23976 22269 21,174 | 20,739 20,658  3.39%
Magnometer

Value ($Million) = 5155 = 8907 = 8471 = 9829 8965 9226 & 9329 9461 | 9564 | 9935 | 10589 10047 208%

Reaction  Yolume (Unit) 18276 | 20,019 | 24336 28,947 | 43332 | 40935 | 43260 34623 31161 30219 29,235 | 29,196 | 385%

Wheel Value ($Million) = 7026 | 8366 |1,0418 12904 15939 14823 15549 12877 11733 11719 11641 1,828  352%
Volume (Unit) 135,827 161,477 187,937 225,650 311,718 298,350 314,373 260,016 235,887 233,388 228,865 230,180 3.61%
Total
Value ($Million) 3,696.3 48719 61294 73126 72078 7,0489 72409 68698 67242 6,943.6 | 72716 75077 4.42%
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Volume (Unit) 7964 8341 10313 | 12471 18655 17573 | 18625 14665 12950 | 12,748 12302 12386 H 4.03%
Value ($Million) 33549 45684 57869 67027 58649 59221 59904 6,1148 62359 64782 69907 72479  4.72%
Propellant Volume (Unit) = 11574 12092 14588 | 17,776 26812 25576 26818 20904 18630 | 18,110 17530 17,664 | 3.86%

Tank Value ($Million) 10639 | 1,330.1 | 16104 | 18353 19440 20629 20880 20083 20096 20724 | 22039 22865 557%
Propellant Volume(Unit) 2243 = 2710 3188 | 3592 = 5339 5074 | 5366 4470 | 4172 3961 3863 | 3808  346%
Feed

Plumbing  Value($Million) 1655 = 2523 | 237.7 | 2721 | 3114 | 3215 | 3262 2997 | 2955 @ 2991 | 3090 | 3196 § 239%
Volume (Unit) 21,781 23,143 28,089 33,839 50806 48223 50,809 40,039 35752 34819 33695 33858 3.88%
Value ($Million) 4,584.3 6,1508 76350 88102 81204 83065 84037 84228 85410 88498 09,5035 98540 4.83%

Total
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Volume (Unit) 15,842 | 16,965 20,398 | 23632 | 36,431 | 34668 36,168 28360 26031 24,593 | 23941 | 23917 | 3.49%
Mechanism
Value ($Million) 774 940 115.7 145.0 179.5 168.8 179.0 150.5 | 1336 137.0 134.7 136.7 | 381%
CEal e e e e e e s e B
Volume (Unit) 2243 | 2,710 | 3,188 | 3592 | 5339 | 5074 | 5366 | 4470 | 4172 | 3961 3863 | 3,808 | 3.46%
Structure

Value ($Million) | 1,6542 | 2,156.7 | 2,7739 | 32475 | 29911 | 2,9498 1 29795 | 2,9340 | 2,970.3 | 3,0409 | 3,226.3 | 33321 | 4.45%
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