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4GLTE (Up to 3GH2)
Macrosite (RRH)

SG mmWave

Smalkcell

LD M OS mainstream

Technology, Cost driven
Continuous performance improvement

 Others: GaN-on-Si? InP ? RFSOI 25iGe?
@ G a N 'O“'Sl : disruptive

innovation, performance and cost driven

2025 2030 2035
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Revenue growth (%) Market share in 2022

Company 2021 2022 Total YtoY 19.2 (%)
DEVICE INNGVATIONS, INC. $272M $301M 9,8 21,7%
Qorvo $219M $232M 16.7%
Wolfspeed $162M $212M 23,6 15,3%
). ¢ $63M $129M 104.7 9.3%
@ $85M $90M 6,5%
sV Raytheon $64M $69M 7.8 5.0%
Technologies

dl__]nn ¢ HEIR $57M $62M 3.7 4.5%
¢ miTsuBiSHI 9.2 g
e S $52M $62M 19.2 4.5%
CETC MESE $48M £53M 14.8 4.5%
N $44M $48M 9] 3.5%
ANMAPLEON $22M $29M 31.8 21%
o g UG $15M $18M 20.0 1.9%
) $12M $16M 33.0 12%
Others $32M $60M 46,6 4.3%

ol
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GaN HEMTS| AlE i

Forecast of GaN RF devices market size ($M) 2018-2028

$3 000M
$2 500M
$2 000M
=
a $1500M
$1 000M
$ 500M
$ M — — I — . — - ! - . .
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 CAgg 22-
Total $ 681M $ 951M $ 971M $1158M  $1387M  $1504M  $198IM  $2220M  $2423M  $2574M  $2 747M 12%
B Telecom Infrastructure  $ 330M $ 531M $ 510M $ 601M $777M $ 810M $1N7M $1199M  $1273M  $1308M  $1395M 10%
Defense $271M $ 342M $ 376M $ 449M $ 477M $ 534M $ 674M $ 799M $ 893M $ 960M $ 999M 13%
m SATCOM $ 52M $ 56M $ 59M $ 79M $98M $ 118M $141M $167M $195M $234M $ 270M 18%
B Others $15M $1IM $13M $15M $18M $21M $24M $28M $3IM $ 36M $ 41M 15%
n J
v RFHIC

Source : Yole Intelligence—RF GaN 2023
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GaN HEMTS| A| &

RF GaN Markets Market trend GaN penetration Key criteria for success Competing technology

/ 7/ o000
Defense / / @

Satellite //‘ @
comirimmun _ al - Oron /

“ Stable or slightly N Strong increase ‘ Decline
increasing (<10%) ’ Increase (>10%) ” (>20%) '

Cost
Performance

« Performance
System size

System Size
« Performance

Cost
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Solar flares

€) few keV ~ 500 MeV

@ ~10 MeV/n

Inner Belt
1,000 — 8,000 miles

.-

: - 230 miles
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Low-Earth Orbit (LEO)
International Space Station

€D few keV ~ 500 MeV
few eV ~ 10 MeV

e

Outer Belt
12,000 — 25,000 miles

GPS Satellites
12,500 miles -

Van Allen Probe-A

Van Allén Probe-B

‘Source :

Cosmic rays

@ ~ 300 MeV/n

Geosynchronous Orbit (GSO)
NASA's Solar
Dynamics Observatory
22,000 miles

Magnetotail

— Deflected solar wind particles

~Incoming solar wind particles
\ i Plasma sheet

|11l Van Allen radiation belt |

Solar wind 1|

Neutral sheet

\ Ealj-tﬁ's atmosphere
Q=100 km

Magnetosheath

NASA
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Irradiation | Before Irradiatio
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“Heavy ion irradiation effects on GaN/AlGaN high electron mobility transistor failure at off—state”
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Process of computation (1/2) Syg’[ema
/u ’ !/ - Equlv:‘le:taluminium %175*07
/,,""// \ ] vl 71\ l ‘?i 1.E+06
iS‘ﬂ LE+05
g .\*\‘i\ ///. —HIp //‘/{ P\ Dose depth curve
7,, “\\\ / ) )1 l 1.E+04
. Total dose rad(Si)
AIRBUS
Model Al Case 2 mm (rad) Al Case 4 mm (rad)
Min. Max. Min. Max.
C Band LNA1 35,448 44 546 6,195 9,341
C Band LNAZ?2 58,514 62,886 7,735 9,645
SSPA Assy.1 15,149 17,962 8,905 9,839
SSPA Assy.2 17,004 18,841 4,183 4,762
Down Converter 33,774 39,712 6,502 11,487
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