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Starship should be able to deliver around 300 GW
per year of solar-powered Al satellites to orbit,
maybe 500 GW. The “per year” part is what makes

200
180

| this such a big deal.

-n a0l I I Average US electricity consumption is around 500

me e mm o o ms w6 am e . wm we mm o omu s GW, so at 300 GW/year, Al in space would exceed
NEnpaseTERS W THONTROENEAOSTER the entire US economy just in intelligence

processing every 2 years.
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Towards a future space-based, highly scalable
Al infrastructure system design

Blaise Agiiera y Arcas ', Travis Beals™', Maria Biggs"', Jessica V. Bloom "', Thomas Fischbacher ™!,
Konstantin Gromov !, Urs Késter™!, Rishiraj Pravahan™' and James Manyika'
“Equal contributions, ' Google

If Al is a foundational general-purpose technology, we should anticipate that demand for Al compute —
and energy — will continue to grow. The Sun is by far the largest energy source in our solar system, and
thus it warrants consideration how future Al infrastructure could most efficiently tap into that power.
This work explores a scalable compute system for machine learning in space, using fleets of satellites
equipped with solar arrays, inter-satellite links using free-space optics, and Google tensor processing
unit (TPU) accelerator chips. To facilitate high-bandwidth, low-latency inter-satellite communication,
the satellites would be flown in close proximity. We illustrate the basic approach to formation flight
via a 81-satellite cluster of 1 km radius, and describe an approach for using high-precision ML-based
models to control large-scale constellations. Trillium TPUs are radiation tested. They survive a total
ionizing dose equivalent to a 5 year mission life without permanent failures, and are characterized for
bit-flip errors. Launch costs are a critical part of overall system cost; a learning curve analysis suggests
launch to low-Earth orbit (LEQ) may reach <$200/kg by the mid-2030s.
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B: RAE ARG KM Trayikt, #X4& B: RERLAEFTENGE-BHERE, HiIZALHFR
FRAVEH E AR R IR RS o5t 3 S 234K R K 2-270°C IR ¥+

B & E: Starcloud, Z ZEIEFAFTRFT
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o RRALRRKZHAT CHR—LHR, RLABARKAET RERERAARA (AHEHEE) . KEFRRE
Bk, RastEBELSLEGRARRAORGE. ZHERT RS EHERRM, 48 A A EM B E )R
ARBE R A T ABAEE, PVESRE T EEE R THE FHRG R,

o LUATMVBIAMELRR AT AR . MWER T ELA{L4E (Gads ) =23 Kb 1. ALARLF 5 7~ 30E ~ 30%
, EEFE400W/ kg, 205RELAFRST TR <15%, F4a>20 S, MWERISARRAL; 12 R MM 21242 £ T/,

MEVA X 3%

GW A4y 3.

o EHMBIEAERARAEGRIGE AR R, REGREHEHRT BE, LA RAL - 3. 5CET/GW
, EAEL22-25%, mEE 280 - 340W/ kg, 15FFR5 25 - 30%, HF410- 154, RRL R M 75 %K
, AR iE i3 K 5] mARAME, BRAAI A CaAst1/6 - 1/3, #eéhib R KIAL S B, st 454k +aE L & 2

W,

R PG RRIEARRAL, IR A E R RAGH 6L B0 s AR A

BEE (wkg, 24 A (£
R TEEE (%) -~ %) PR B RIFH (%) | ESFSH EOL GW, FEARK, | AZREHiERLES
Infolink )

TOPCon 22% 280 30% 10-12 % 2 Bk

HIT 24% 320 25% 15 4= 2.6 Bk

BC 25% 340 26% 15 % 3.5 ik &
P ~ _ AT A, 2
W“ﬁf%s = 30% 400 15% 20 £ 12 LI - ﬁMW A
é\ —‘-EL b) /‘j\ Lb ")
FiAlAs CdTe 14% 500 60% <5 4 1.8 & "Zf’;}_ fie &
. 31-33% (A 2 . AkFE, HAY

5 SN — 159 - piiyo N
454K B . M) 600—800 10-15% 20-254 (FEi%) e

#3E & B Starlink, Infolink, JPL Radiation Handbook, 7 %4EAHt 5 T
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ZHAE S EEBEMEATAESREIK. Z4GaAshid = EREH R LT $Bm R, RRRMAE
B KOR K FEk, RABEMREEBAE, 2H ENEETIRAS: FH%RGalnP (%Ui’,%?é]‘) ?%”‘F’%‘GaAs (Bl
TIAR) « AKFIEGe (Borsh) o BB R FLEFERR, KIS LSRR . ZLEMRT R A
&G R, ERE & KTIBINE
ﬁ$%~F%%,&ﬂ;mﬁwﬁﬂwkﬁﬁﬁmo;%Wm%%m% HEMOCVD &S 4 Ry, B
MA S KEAT o AXHTFERLE T EFH, FERAFE S, 2025FF LARALHS0-150% 7T, A
H A 3-04F; R AR AL ORI 2 180MW+, AXErL $ ISR 2 B F 3B EF K,

B: GalnP/GaAs/Ge=%: KA s MR B AN . FRIAFIREEET L AL

A B AL INE R T L RAR

Wit it GaInP ke 4 % K ETAE R

F,>1.85 eV

:12:2 gzj: gzz o st | dkcwpR ] KT ] EREFS ] EKbbmi ] %KDBRIZHE
kit GaAs A KR gt bl T AR

[ b e b g5 ]_, ﬂjiiﬁﬁh"#ﬂi R cxc,t\-{{ilmmwm o i R ﬂuwjfwa [P
BésLh A% J

il Ge
1.43 eV>E,>0.67 eV

Bl
|
|
|

AR, S i B 54
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o FERHIT. 4AMEMBEIE. AT MK EAMRBRSGMAAEN B ERR, AEAHITEH = LLEHRK.

Table 3. Overview of conventional and emerging solar cell architectures for space applications

R R

Technology, processing

Architectures

Qualities

Disadvantages

-V MJ,”* ¥ MOVPE, sometimes lattice matched (LM) ® mature, well-understood technology @ the Ge substrate adds weight, compro-
referred as MOCVD (metal-organic CVD) —InGaP/(In)GaAs/Ge (3J): CESI, Rocket Lab, e proven spaceflight heritage mising high specific power values
AZUR Space, SPECTROLAB ® high reliability o limited flexibility
e efficiency constrained by lattice-matching
inverted metamorphic (IMM) e potential higher efficiencies above 33% ® complex fabrication process; long pro-
—InGaP/GaAs/InGaAs (3J): Rocket Lab- BOL duction time
SolAero, MicroLink, SHARP @ high specific power ® substrate removal required
—InGaP/GaAs/GalnAs/InGaAs (4J): Rocket @ lightweight due to substrate removal by @ limited handing for very thin devices
Lab ELO process (<50 pm)
e potential integration in flexible array de-
signs
e better current matching than LM
® reduced cost if the substrates can be used
several times using ELO
upright metamorphic (UMM) e potential higher efficiencies above 32% ® requires high-quality buffer layers
—AllnGaP/AlinGaAs/InGaAs/Ge (4J): AZUR BOL ® strain management challenges
Space e compatible with existing LM fabrication @ expensive and slow processing
processes
Emerging technologies
Silicon,”*** PECVD heterojunction (HTJ) ® enhanced radiation hardness than bulk ® lower efficiencies compared with II-V
(plasma-enhanced CVD) —a-Si:H(n)/a-Si:H(i)/c-Si(p)/ silicon solar cells technologies
Si:H(i)/Si:H(p)«: Solestial ® suitable for thin, lightweight substrates ® low reliability for deep-space applications
e self-healing solar cell
e cost-effective devices
e high flexible solar assembly
CIGS,***° thermal evaporation, monolithic-single p-n junction e high compatibility with flexible substratesf] e lower efficiencies compared with Ill-V and
electrochemical and ion-beam deposition, —Zn0/CdS/CIGS/Mo: Ascent Solar ® low processing temperatures silicon technologies
nanoparticle printing e high flexibility, better suited to microme- § @ less proven reliability compared with Si or
teoroid damage or vibration -V devices
e potential high specific power @ needs robust encapsulation for space
Hybrid perovskite, '*'%*" roll-to-roll and monolithic-single p-i-n junction e low production cost @ less mature technology for space applica-
blade coating, inkjet printing, thermal —PEDOT:PSS/ ® low processing temperatures tions
evaporation, pulsed laser deposition Csg.05FAg.81MAG 14Pb5 55Brg 4s/PCBM/PEIE @ different options of processing o very sensitive material under different
—PEDOT:PSS/BA:MAzPb,l3/PCBM/PEIE: ® high compatibility with flexible substrate ambient stressors
CSIRO e potential large production scale e robust encapsulation is needed to ensure
]

high specific power and potential hard ra
diation architecture
high integration in tandem devices with
other technologies

its reliability in space

«Surveying the potential of flexible and high-speciffc-power photovoltaic assemblies and arrays for space applications) Algora etal., Z FiEABF5PT
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SOOCHOW SECURITIES

o AHBRAKLEHFERARZARENLENGRRARAT, BEZXIAT LGS, RFEDQ KEF S 3]
Starcloud® &, HUARAL/S 6940MW E- F) B9 KA A ALES007 £, ZREF /) RAARE R RKHIGLRE A .
3B Spacex R #T ¥R, Falcon9#=Falcon Heavy#)#kgifbshid (LEO) KM A&5 514942700, 15000, HH
T2 &L AREER 2T E R A KA.

o LRALLILE, REEREIRMYXET Y. ELEFEZA24F, R A4 (RE2AKME) T2 5
i&w%%,ﬁ$$m%M%,%ﬁé RO TAAZ—. FERI LGNNI E 2+ T XIS EFT, KfH

BARRE AEX A D EE RAES 5 ZHEZHE, LR2KREMR BT ARG E S5 6.
H: RA4ARPEFTEEHERALGREZHESEAZ —

T2 4R, TE Lk

FIBAZH AL, doR&KER %R TR EAENGE S
AHBE | 30%50% | / | BRAEIES, @135 A4 TS AT RN, Ak

Fodt K H A 78

e || AR R, ﬁ@f%ﬁiﬁﬂi%%ﬂﬁ%

H %% e ° EATITAL O 04 LA 7 M

B2 % . T

oo | R K et b A A R R £ %, b

}/%g&‘;\"a 20%=30% |=22%)| " p g &z gran sake (dib b HiA50%)
E | uden# BB A E SRR, R TR,
Flog | 00 | HiRi G S B E N TH
= 4

BRES | 0 5000 |oage,| R LEMESARE, REERK. KA
4% oene Yl R R AR R AT G, FRFTAL A EAT

MEER| o 000 | g, A TREAEERATES, &l &4, JHET

R oEe ol B FRBRE BRI R AR BB R |

HAE R ARy, FRZIESFFR PR 21



2.3 AR XAKEF ZERIEBME, REBREH L DEERE:S

o LWEIRKRTARMEF bR RERESHZL: IHIHEX (Folded) . K&K (Rolled) Fefi#s/UltraFlexHE
©, RMELZ e R B TUR A LT A &, VAEE A G B T A & B 1 ax o 54 .

o AEAXERFTRLER, HFERMEMEARELELEBEARARA LR, AERXZRTZANBLIE R GES) 7L, K
7, BTN ks R e ARk, BT RESEISST 2000412 i@ i3STS-9TE43Z T v 2 K. Pk
MEERWIMIrEED ., 5%, MAEZHAEROEERRER, ARXEINERBARYEZRLEE. BFY

UltraFlexF20078 %, £&A T A& (MEO. 6E0) KA/ K ZHERMTE, al

_.( Body Top
mounted mounted

=" Integration _ Rigid
mirigid i ~ into substrate
Solar cells ‘Emirigid — : 0]
Flexible |« Solar cell
assembly :
T /
Solar cell
- (_Deployable [ soirce
wing
Flexible
| and
hydrid
substrate

44 & R:  (Surveying the potential of flexible and high-speciffc-power photovoltaic assemblies and arrays for space applications) Algora etal., &R XIEAHZLH 2D
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2.3 BRANKES| RERLIME, REEEFLELL

o LEEZREAMBALEENFGRELHR, LEAMREF XA EAHRKEL (Wke) . B EE. BEORFIMIAEE
MR B R, LEk, EéE. KZH A FXIALTGE G F IR, AT Bl R AL 87T 2K,

o LW ETANIEIEX (Folded) . K&K (Rolled) FBH/UltraFlexEoEA MY ; AEXME BN T —RIKHM
PEARRKRFER. OLBHREX: AETZATTERT TR EREREE L. KESMFIMELLE, FRENFEE
B EN I, RTEREHE ~40 Wke, ISS LegacyEAX#20 Wkg, OQXBER: KA AN, HETIHIFTEY
KELRSE, PIREM BN TIRAEIN, TEHES, BFFRMEMIZ. 1SS iROSAEMHELL >100 Wke, ZFIR
AEHEE. OFH/UltraFlex: HEEZFRTTRD, B iE-F SMegaFlexsh &bk 250w/kg. 125 &
7 NRA @R, RESAREZ], Phoenix K RN BFE @6, 9 m?, BRIy A F Az SR ZIRM 2.

B: =& ZAAKEFNBEREFHY, ERXRAXGREIE G RALB

. 3 b
A A Bl @A (m?) FE g | HEHEEGW) | BFE (kgm?) | §HE (Wm?) ﬁ(%v/ji Sb
Z-I & ISS SAW Boeing/SPECTROLAB ~420 ~1 100 ~31 2.93 ~45.2-61.2 ~15.5-20.9
. CMSA (¥ B #HAMR
Z-3 & RE TREANT) 138 N/A ~18 N/A ~130.43 >40
AR iROSA DSS (#A Redwire ) 119 ~200 >20 ~1.68 >169.5 >100
AEC-Able Engineering (
wig | Uimaflex € J& 5 A Northrop 6.9 62 0.25 ~8.99 ~36.2 <119
*hoenix A& % )
Grumman )
N I,
BIEH| MegaFlex | ATK (LA Northrop ) ~100 25 ~3.13 7813 250
Grumman )
$43E & K.  (Surveying the potential of flexible and high-speciffc-power photovoltaic assemblies and arrays for space applications) Algora etal., Z FiEAHBF5PT 23
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QAHITE K LERERES ZHILT, ERT—RERAZEAH

o HITTAF AL, TR ELEERERINARES G FHET. HITE T4 &ERALEZE (60 pm, 80-
110 umlAg ) , A GAELEQBEE NI GpZ—, TMUBEKEERITERTEE, LT LI LMK, Efic
rﬁvl:!i CAEIRLEM) . ) dofe ENexWafeFF L 4970 umARE HITw b, ARIEMGEHRNEZRAHEET I, Ok

FFL0MVEI BB B K TA A AR, A THbiE T E24 S, B, £E KT KRN SE Solestiald & LI
60 umHI T, ik b A &, H S48 T AR 454K & B W, ik 2 30%+45 3 3 & |

A: *EERKFEEATITOHELEOunFERRT B: f&ENexwafe™ vAE #50-150pm HIT® &zt 5 ,
FAHIT® T LR F M, HRBHRLE LM HREHITE b LEKF250MW KR = Al &7 %
|nes Research & Innovation v Capacity building v Let's shine
Thin & Ultra-Thin Wafers: Available in
thicknesses from 150 um down to 50 um
= Exceptional uniformity for ultra- thin wafers
for space and aerospace applications

= Tunable surface morphology for superior
flatness/topology

Low Oxygen Content: Up to 40x lower than CZ
wafers
= Enhances thermal stability during processing

= Reduces efficiency loss in emitter formation

= Eliminates the root cause of light-induced
degradation (LID)

Precision Process Control:
Ultra-thin heterOjunCtion / = Enables engineered dopant profiles for
photovoltaic cells for space s imized junct

Home Latest news Ultra-thin heterojunction photovoltaic cells for space

optimized junctions

HIE & E: INES, Space X, Nexwafe, # ZiEHH5FT 24
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SOOCHOW SECURITIES

o HITHRZINIIZRE AREE, ERKIEHIES. FEERKIAEHTAT (INES) 5CEABLA L A A EHIT
b ) BHEARRE, EIMeVETFEiE8BE, F80° C/HARAH BEAM TEIKEIT% A Eandsas, ZEd L& R A
& SR BG A AR, BAE (60-110 um) FHH, EA TRMIER . AREFRARR. HEFLF )
A (<10kW) 1£%-, A ZRA KA G T H1EL.,

o HITH 54545 & E R MM TTOPCon. OKEZFRM: § THITARRAMRKBRARIYE, & 7% 2 inid e
AR G BT, QHIT454k s B E T2 £48: HITA®E 2649558 a4th (TCO/NTO) =T HEAF A4
KT R BRI AFBE, RPN FILRBL LY. MTOPCon M AT & @ A 4% B E (4SiOx/ALOs)
oM AZIEMATFILF L LA ENRE, FEFIRE LSS HEFER, $4 L 54545 35486,

B: #*EERXKEEARTHCHALEOunREREANIT B: £EBKZHMKAE Solestialég K = F HIT W 7 nE 454K 5™
WA R R MK, BRFHRIELHN BE

Performances au fil du temps,
avant-apreés irradiation et en auto-guérison

sous 80°C et dans des conditions normales d'utilisation

solestial Comperny P e ea ™ Neinsod

“ Silicon heterojunction technology

Solestial is leveraging three decades of progress in terrestrial silicon heterojunction

Oe Avant irradiatior auto-guérison technology to mass produce ultrathin solar cells. Silicon heterojunction technology
80°C - 1 soleil .,0 allows us make cells at very low temperatures, and without introducing stress, enabling
SOo! .,. cells that are 60 microns. Silicon heterojunction technology achieves the best possible
-50 .,.’ surface passivation, enabling high efficiency on very thin wafers.
= 1 MeV e irradiation 4
\E, fluence = 1x10" e"Jcm? - = . . . ..
g -100 L2 ) 20%* beginning-of-life efficiency
e
-150 / Potential for over 30% efficiency
/.
Ay————F9® The next step for silicon solar technology is two-junction tandem integration. Recently,
-20(%0 6 i iéo 500 perovskite has been developed as a perfect top cell partner for silicon. We expect that
1) ©.0) 1 I

perovskite technology will mature over the next 5-10 years to give our silicon technology a
t(h) 10% absolute efficiency boost.

HIE & E: INES, Space X, Nexwafe, # ZiEHH5FT




2425 TRAILHAEE, AAHITRRRESEEL T ) it

TAARHERKXRARBAZETR, AEAAREFBRALHETEAERE LR, TEAHIERAALRE
CAPEX, £BEN £ A2 FOPEXHRemA. £&£4: (1) ZEEBEGWI) (greenfield, FPAEARF L L E#F
#) WIRFH 5HE8000%7 £U, LFEIL) 9821045, HAEXRARERK, @FFE1E22F0 1 I 48 T ARER
c(2) 2B FRLERAZT; (3) LEAIRAKS, BIEEANE, LEZ I/ @%ETFIHBE, Xit—
W ¥ T 5y F) A BIGAR

HITERA R EZVHREEAANER, RARESLZBARLY FHHKRIKEAK, MLETOPcon, HIT 51K20%49
B (2ABRMKERLIZL) . PAHT0%NALE (LFEVEKBELL) . THO%MALILE (4B LFF) .
T 2920% - 60%49 Al K2, EsbZRESEEARALY F ) RRIBARLK,

o B: HITEAN. J EKEAZEELHHEGRAMLE

REE
_) MW HIT K 4£29220%%, &5 F TOPCon®, &

#6004, F2BC w1, #64 100075, 7K F£.,

HITA = 264 A sh4L 42 5 7T 15 3] 80%vh L, ABELAE %
FART B 450%9 ALE K

S PR VAIGW = ZH#ATRIF, TOPCONW A9 FAE W, 29 4
= 64.9GWH, MHIT® 89 4 2424 17.0GWH

HBERR: RRF T, K BIEAFL T RE 26



24 £B EFFEPIE T E, TOPCons BCH R X+ 4| K ) it

o [EMBINFRNAHEEAR /B R, 202350 REINF L RXERKRE AT, T2HEATOPCon5BCHA); HIT
I A EA E R

e (1) TOPCon#f%if & & £E .38 First Solar. Maxeonf2:4Q Cells¥F X #&, First Solart) TOPCon#t %
A &k A 2013550 69 TetraSun/A 5] , Maxeonfegh4e Q CellstoilA K £TOPCont #), —F7 @ =4 £ £
#TOPCon® #4544, 4oMaxeon20244-4 A £ TOPCon+ #| 7] AL i #54£Q Cells, % — 7% @ First SolardLi&) ¥
A FTHERT. S, B, dh AR KA A ALTOPCon¥ FJ1F .

o (2) BCAHAIFNEZHTCLY IK69-F .58 MaxeoniZAZ, Maxeon~BCHE AR F 44, 234 F T 2L HABC
# k£ 4], F)ifMaxeontL3\A HATE 8] SunPowerd) 2% TOPCon¥ #.

o A3 FTOPCon#XBC, HITH REA FTAXNKE., HIT HARAZRFE A AZFE NG 19875 K BRAF+ 4 )5 F T
1997 FF46 7 WALA &, AT UM =% 5 gk 424 i K 7 & SR THITHIBC (Interdigitated Back Contact) &
ML EWHER . 20155 EAN T GHIT AR F AR EAIL R, F %69 RS WA IZ R RAIRGFFLF 5.
B ATHITE L+ A XS, A48 -FTOPCON &, i % — K AR 3,

& &: 20235 & AR X EBCATOPCon® A ifa

B #5 A EHAK AT i ZEER F B EF|

2023/11 xBC Maxeon = JaSEAY BERG ER. FLET R ER EP2297788B1

2024/03 TOPCon Maxeon | 2nadian iflc%r )( FIA5 175 £ ERLFENN AR RBEIER US8222516. US8878053. USI11251315

2024/04 TOPCon Maxeon #H4E Q Cells ZEFAFEMMNERFEIER TOPCon 3% K48 % £ A

2024/05 TOPCon RAKEE ) FEL 37 B TR £ B3 kIR US9722104. US10230009

2024/09 TOPCon T AR ERFEE BRREER EP2787541B1

2024/09 TOPCon A KA IR Ho i o R 3 kIR US9722104. US10230009
A PR IR . Ep i .

2024/09 |  TOPCon Raskgy | TEARE - PR Adani £EITC US9722104. US10230009

I

2024/10 TOPCon KA KA o 4% A7 £ B 434 0 W kTR US9722104. US10230009
BTAFAT. SaRARR. R

2024/10 TOPCon First Solar [4kf%. awAHEER. RA&K RAEE REE TOPCon R EE KR IFZ AR F A

e,
2025/1 TOPCon AL Q Cells| “IURAEHRARFIER” EFFIL B D F TOPCon LECO#& K % #]

KA RE: BN ER, RZIEAR LR 27
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BREEZRK. LREZERMENKIAR il (SS0) REREFLH T EMNBIE . ZHE(ET600 - 800k
. 96-99° MARNE, EBEMIKAETEHRAER T X E, FRIVFEMR KT R —i 2] F A RiE,
BAM G ABAERLIREEZRIASEK, 2F 8 BiE TAITE300 0, H4Fid A FMZ K. FiLE
MEHEGI LY, CAAHBEREIRFSEE,. BEBETGERAIE AT S, SMEANIEE N FTE, w5
Suncatcher. Starcloud, 3J+tX] KIAZRZ fE pbdhid X 3K,

AR ZE202545 %, #:50km/30kmiE) FE3RE, SSOMEABA £3662/961TH L2 X E, HAKRKABAIE D ERGREL
B, BE20255F KA T80 T 2 AIEEAT, A REUAL TR, ZFHR T E#StarcloudF £HESCVEF R
FAGLR, BEZRALYTEMO x 3662 ~ 18. 3TV RZH /), BEXFRRIEEN R, HELES
TR AAI ML GEEEH, B — R4 ZEEIEZE30kn, NZEETHT REZIITMIEE, LB R FEY
48. 08TW, ZAITZ EAFF KX 094% - H ) 32,

o B: SSOMETRELZHIRNTE, & F: AE2025%/%, BRAFREHE-KFAF P ESOKMIE FEF30KM H]

AFHRBNKRZ SE FABA3662/9617F L2 & 14
- DEREgESRM T E@WE0M |

=4 FZR FKC BE F2R B %C

(KM, stm47 (KM, R=3&3k-F3 (KM, (KM, sF48 (KM, R=3uik-F3¥2+ (KM,
f4 96 -99° ) ¥R+l FHE) C=27R) 496 -99° ) M HE) C=27R)
600 6971 43800 630 7001 44000

650 7021 44110 660 7031 44190

700 7071 44420 690 7061 44380

750 7121 44730 720 7091 44570

800 7171 45040 750 7121 44730

780 7151 44920

EHEKE (KM, =R a4 B K EA) 222100 810 7181 45110

@ . L
BHEKE (KM, =REHHEFKERR) © 311900
st B2 4% (A, FIESIKM) @=0 4442 st T EH&E (A, BIE3KM) @=0 10396.7
/50km /30km

NEMNTDEHE (H) O 780 RNENTEHZT (H) O 780

FIRIEEZZRE (N) @=0-0 3662 FEZEZE (NN) @=0-0 9616.7

4K R SpaceX, Starcloud, BRI EHF AT, KRIZIEAHRITEE 28
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o REFHNIEEH¥OREN., FEAFERFR., LB kStarclouditXIMEREREAKRERZAENZ
HEEFMTF G, BEMTENENERETHE TR —MRE, ABRAA S HHEN DL ERTRAsEH L.

e Starcloud: # SSO #hiE3RF 4 kmx4 km KARMEZEM, HAESETAFEE D SETM, ZRALGRBT
RS OW RAEANEE., BRABLESHRY. OREFRMMA: F—EDATHBEHI LR, LEH
SAEG L ERG ARG, REDEHRGAMERFHELR, QEBELRAEK: FM%—itd. %—iE
Yo, LEBVEHERA. OBRMEF: EABRAESI MR B AK SN, TRIRS AEAEIL, R84
HEBIBAEAKRAERLE, BIRARBIRERAL 2B R R,

o Q@#AFSuncatcher: AR —#iE/LFEH A EF) A6 81 MIELELARMBALRIN, R &—FhEFLPTRE S
AR 81 12 BARKRETY EZE 324 B, %22 100 kW (ST RA LR T AR HH, %5 FE 3.4

MW .
. gk b . o FFEARTELHARDTAVERE, MPATE
¢ A: Starcloud 1675 m: RAR BT HER 2 N~E A AR %8 LR 2 A B 2 A

T=0-Tomn12 T=1-Tomi/12 T=2"Tormu/12 T =3 Tomi/12

T=8-Toma/12 T=9-Tomi12 T=10- Tomu/12 T=11"Tomn/12

$%%E kR SpaceX, Starcloud, AR ZiEHHFRPTHERE 29
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3.0 L EARSE R SHAOKEE S, AATIKNYELBE ) Azt

® EHARITLNHE AN, HSBHHHRRBBERAR, FHARGUATEFNES, BARALT, BTk
HANRKHAZY N, MAF e b %, BARZRFHANR R EEFNE, T B>, FEF 5D
T, ATBAN TR AR, @B ARG R, FIEARGR, T —4 R 4.

0 ARBARBKYARRA L —RBEARAKRXB|EIRGLER T —REGHERZRKARGER, ALLHHEKE &
HBRRERAY), TETHETANRREER S Sk, BAEHERE RFLHARL, (1) ZHBEL
B RATHRZMK: —#mAEZETABIHARABERKT, EHERLT), S ES, i 24
FRAEZ, BAEEKR, ShBAEMS . HSFK, 2R ALK (2) BRPHLERGER:
20155F AARATSE A R QB R T | F TR AR ERE T FH. B RA TR LRI L,

o B: ARFEHFRR. B, FE =4 & B: 201520205 F B f A AR ELAET T
ZAR%h B & e AL L (%)

100% - 90%
90%
80% [
T0% 65%
60% [
50% 43%
40% - 31%
| I
2015 2016 2017 2018 2019 2020

AR ARSI *
ey K

BRI CPIA, HZIEAHRAT 31
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EWRARA (L) a4 (L/KG) 14000 16000 18000 20000 22000 24000 26000
20BB+464R ¥ 4H(1) 0.138 0.156 0.174 0.193 0.211 0.229 0.248
0BB+2h42 28 (2) 0.088 0.099 0.111 0.123 0.134 0.146 0.158
0BBAAF 4(3)=(2)-(1) -0.050 -0.057 -0.063 0.070 0.077 -0.083 -0.090
20BB+50%%% ¢L4R EH4H4) 0.084 0.094 0.104 0.114 0.124 0.134 0.145
0BB+50%45 .48 ¥4 (5) 0.053 0.060 0.066 0.073 0.079 0.086 0.092
HIT (210K, 10.8W/K ) 0BBAA Y 25(6)=(5)-(4) -0.030 -0.034 -0.038 0.041 0.045 -0.049 -0.053
50%4R A RAT A (1D=(5)-(2) -0.034 -0.040 -0.045 0.050 0.055 -0.060 -0.065
20BB+30%4R 8148 X #H(8) 0.058 0.064 0.070 0.076 0.083 0.089 0.095
0BB+30%4% €48 £ 4H(9) 0.037 0.041 0.045 0.049 0.053 0.056 0.060
0BBAAF £5(10)=(9)-(8) -0.021 -0.023 -0.026 0.028 0.030 -0.032 -0.034
B0%4R B4R AT H(11D=(9)-(5 -0.016 -0.019 -0.021 0.024 -0.027 -0.029 -0.032
16BB+8h42 £H(12) 0.164 0.187 0.209 0.231 0.254 0.276 0.299
TOPCon (182, 82W/H ) 0BB+2E4R F AH(13) 0.138 0.157 0.176 0.195 0.214 0.233 0.252
0BB A #5(14)=(13)-(12) -0.026 -0.029 -0.033 0.036 0.040 -0.043 -0.047
0BB&EAR I3 (15)=(2)-(13) -0.051 -0.058 -0.065 0.073 0.080 -0.087 -0.094
0BB+50%4R 6.48 b3 (16)=(5)-
HITS TOPConik £ (13) -0.085 -0.098 -0.110 0.122 0.135 -0.147 -0.160
OBB+30°/"%E‘%§F;M’/‘(")=(S)' -0.101 -0.116 -0.131 0.146 0.161 -0.176 -0.191
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0 HKR&KFFIK. BEKHMEBBAR. (1) XREEZRAER . ik, BHEELELE. HARIBELRS
R 5 AARIKEE S Y, BRASET AT HEZBCHTOPConL T 694 XPECVD. LPCVD. ¥ #. iBK. # i
5 FALDAA T H RS XL, st kg, (2) FFRRERERER . AHHE. L3tH£.
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4.2 B A A HITEZE R AEZLERE, ARASZTHETRKEL .
o 8 97 E R DY

® 5 HATL R KMATAEE, 2023 FHITRETH EH E2RLT0%, LEALERE. 2020F T %4 1.85GWiTH,
3] FAREL.0SGW, T & E57%; 20215 T H 48 1GWITH, »a] PARZ AHS58GW, T & F72%; 20225
THIIGWITE, N &] FARE25GW, T & F81%; 202345FE A % BAFE55GW, L ARM FAFEL
30GW, T E£71%, (1) EFLBAR, RELEREP RFEFIRGFARE. TAHAERPF T 20458
A & . REC. £R|3k3E. B AFHITE LS, &)@ 8 P B AR = K338 R R 25,
iR AR, BaEAEL, (2) BARBRIREEZRKIML. FhBIEIRTIHEDL FIEK, CVDIF
P IGW K Z 484995 %, PVDIRT 4E £ RPD+PVD4L A 49PEDX &, £ WEPRIR T B4R M Ep R, 45
G HEREH =K, (3) BINTHIERIAA], BN BRI, 20255F 208 FHIMIIN & IR £35%, Flkb
+28pct, T BB AR EE.

® M FedR7: K=HKZ W ERBETL, HAFLRATRIEF N,

& B: 202120235 A BRHHITRRZET EE2B LR € B: 20258 Kh B HEIMN & )ik 35%

HITEY 72 (GW) SEEBEAHE&HERE (GW) ——BAFTHNHR
HEIMEN (ML) ® 5 (fen) AL
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% 71% 320 0
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40 - 60¢ L 259,

31
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Rt 2 RREMRE BTV E —KEK, 20245508 T ERRT0%, ALASZATEARY &=, RITL
K.k £EKomax, H ANPC. Toyama, #&E -+ B 5 F B &3] B IFAMASE R&FLWIZA L, LR EZFR

, PR AFIE BAFACAL 5 KR o ] BAFAT

NE)IRER B EINTY, BINTIKEILRARIS%, 2025F 5T & EHA E27%. 2025520 8) i E I
799070, RIH+13.8%, & EIKA27%; 20255 #9537 110 T, & E#HEITH29%.
ELRBEEEAEFE, bR ERRA L., S5TTVHBEAE, £a8 2HRNERA SN EZRT, £D
kB LE AR, AR TR G FREE), EmEREP . HREFER, RLGEHEKT
£ R 5 BN,

KR T THY ZIRATE, AR RATH.

B: REFBEEALHBINTY, BKEKBRFL B 20255/ 3] i T AT 181, & BITH29%
15%, 202555 #5080k & bR £27%.
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® T EAMEFHITELXEA K [EAKRMN]Y, KRAL gt ampy Ak [ahAde] , £EOBB¥
TRk [B4F4E])Y, BEEAHESERK [EMEMS]Y, TOPContE Rk & kK (L4
Y ERE [HEE4H)Y . [ Rt . [ERiEsl . [2kREN]) .

® K RREEATLE ENEFEE (RE2026.5.18KEH)

2026/5/18 -~ M AL JagREF)iE (f27) PE
R A (%) (fet) 2025 | 2026E | 2027E [2028E| 2025 |2026E |2027E |2028E
300751.SZ A Ry CNY 254.37 709 7.2 8.3 113 | 162 | 98 86 63 44
300316.SZ A AL, CNY 51.24 671 8.8 9.8 11.7 | 145 | 76 68 57 46
300724.8Z FAER ) CNY 88.44 308 262 | 9.8 104 | 124 | 12 31 30 25
688516.SH UG Y CNY 78.50 248 4.4 6.0 7.1 8.0 56 41 35 31
688726.SH L35 CNY 72.12 292 6.2 6.5 7.8 8.6 47 45 37 34
300776.SZ i R CNY 142.70 391 5.2 6.8 7.9 9.0 75 58 49 44
920368.BJ RV &L CNY 43.98 103 0.8 2.3 7.6 - 122 45 14 -
688556.SH = A CNY 14.36 119 0.4 1.5 2.1 25 | 294 | 82 57 47
603396.SH B RIEA CNY 36.24 50 0.6 0.7 0.9 - 90 69 58 -

Er AR EIRIAE B A FUNSIE Hwind—FTAE (K F2026.5.18) , HABFIFAN Yk b A ZIEFFRR TR TN,

B R R: Wind, & FIEHSFFRPT
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