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II AFF 9 W&

fIx
02

(Automatic Test System)

QF A

- NS 20l AL2 Sl = XHSa A8 Ebl

z=))|

(Amplifier)

S XA 214U

=
=)

(Active Electronically Scanned Array)

JIHA HoIHE HA

st xldl glold Jl=

JIX=
- R/Rd BE U 28 NS /440 SSE 86ls B
(Base Transceiver Station)
UM HE EHXAH
- AQIX WSS MBS BEH A
(Bipolar Junction Transistor)
e
- o9 228 A0 8250 st BP9 =0t 2tA
(Band)
st Mot
-HFO SES BHHLEZ B A= 8
(Breakdown Voltage)
HoH & - EMXAHE HMEGHI| AcH AO0IHE = (HCH)s SEY
(Bare Chip) — Bare Die, wafer Die 2t 11 =&
Chip on Board - Q1443 2| EHPCB) </ 0l Bare Chip= A& 20l YA
AHOlE LA™
-SsEH0IE =2 Z2A0=2 0I=2st 24 daeyld
(Cable Television)
StetE BtEA
- S OA Ol&9 24 SHEEZ #4D0 /A= B
(Compound Semiconductor)
SN
- 329 RHYRAI Tl 2E(= Element)
(Device)
Die Attach — IH3IXI 0l Bare Chip(Bare Die)2 £&t6ls 83
ZGlEl BEDI|
- = 3SEI% BEX SEINQ A4S ZEGIH SHUAM S LS D8 S5
(Doherty Ampilifier)
HI0ISE
- 350U BEE XA M XD Lot el S20l=XE UEtUl=s 3%
(Electron Mobility)
ORI BHE 24 - &8I SES MOSH)| fIoh 28 MUK
(Energy bandgap) - EMIAH SHS Z2Fols 526 QA0H UK HE 2o D0 Tt A, S, &M2 LiE
Ol IIEXAIL, Ol I
- S0IH LHXI D12 20l MZ22 S M50l €4ote ¢y
(Epitaxial, Epi)
Xl =
- 0IHE Ma L It S6he 28
(Fabrication)
gela
- 90l Mar2 WISt BTl A2t HES M2 S| A
(Fabless)
F2MAZE
- M3Xte =20 2o AOIHE MZESt= Al
(Foundry)
Frond-End Module - RF ARIX, =418 BH, S E RF EEIISS X6 2
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LT
- BIEH e L M™E AX
(Gallium Nitride)
s - Ul &8 A9 S . SldB(HIAIE)
(Gain) - RF ERMXIAEHS =@ A5 X E
2 EHI A
- BEH e L ME AR

(Gallium Arsenide)

DT OlsE ESHXIAH

(High Electron Mobility Transistor)

- N2 OE S22 e Al ZEHUM AL 01SEIH e =0tX= A2 0188 =0 g E Bedl

ESN]

(Klystron)

- OIOI2Z2IE ZHAIDIE d322

o
O
v
2]
>
lon
o
I
Wl
lo
e
ton
1]
=)
)
ol
r
g
]
S
S
T
o
=)
[l
A
Q

ol

LDMOS
(Laterally Diffused Metal Oxide

Semiconductor)

Lid - Bare Chip 2 £33dt= @M
Lead - & B 29 JIEOILE X 282 HRUAM oEote o
LTE

(Long Term Evolution)

- 4HI0H RECI0IE S& 73

= &t

=S

o

- N2 U2 29 ¢HZE Al LMEA LK A4S YES SUGHH L= A
(Matching)
ATH
- HMZ0l HtEol &le ME
(Material)
Haz & -=2 S IAA EHE SEYRAE A= JIXNIE S22 038 0| Itsst FA<-> As 4
(Macro cell) (Small cell)
- 00122 TE LMAD = S22 &t B
Magnetron
-diold L ot E EXtdelXio =2 g2
otolaz ot
- =D 0 =2 ™ Xt 300MHz ~ 30GHz
(Microwave)
MMIC

(Monolithic Microwave Integrated Circuit)

=sgsd

(Multi Input Multi Output)

OHHILE AIAEY

W31 X - HHZZ ALK HAE AU HZGHH AXQ JIsS LAAID SAN 01HS BES6te T &

(Package) - M2ty SetAE0| AHEE

= JIHl AtEHSl SE Ol A=A HUHXIS JtotH Ol HRENE U X= 2M, A, JIHo 0l2
Zct=0t

K42
(Plasma)

S22 AE
oIM 3| 20|

(Printed Circuit Board)

- HIIFSE Mol 0ISE 222 HASE i

o
og

gd

o
fon
tu
=l

- S E Hots A2 JIRF=E A0l SFJ12 L0/, 0l @2 SFIN2 P AIAEHUAM 285

PR3-l 3e=pc]
- Mo HEOIL MUHE2Z 2XGE Bl
(Power Semiconductor)
HEUe
- O MR MHGE Mo o
(Power density)
Radio Frequency - 24 =M+E LAIGHH B2 E WE6ls SA 2
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RRH - HI0IE 2t St 245t RHR2 CIOIHE i=ote MUHRE Rdt= EX

(Remote Radio Head) - JIXI=9 A8sE EH

EtSt A

- BIEH HE L ME AR
(Silicon Carbide)

-2 MBI B2 RE HAE 2= A8 I8 SE2E 0S4l ¥=0] Jtsst g <> 03

A2 4
2 M

(Small cell)
(Macro Cell)
HOUAX —- OIM S 2 2(PCB)R 0l BtEXILE CHOIRE, Chip S2 £&06t1 018 S 20X = JlsS 8ot
(Surface Mounting) = 2y

Solid State Power Amplifier

EHMIAH
- MBL MY SES2 XEGIH S = AR HES >ot= BHE M A X
(Transistor)
&I EH T2t - OI0I2Z2IE ZMAID = MB22 &t BEF, MX S8 A9 &= = E0Icte 2RI
(Travelling Wave Tube) - J|Z dI0IH 200l AtEE S0 2=
FSlIES

(Transition Layer)

gECE
U XDt D220AM M 2 0/sole SAS Z MC2tD 60, € ME2 3J|18 UEWE =X
(Thermal Conductivity)
EIY=I3
- JIA Ji3e2E= A8 2Jts8Hum (1um = 10-6m) 0I5t2l g2 ot
(Thin Film)
- EMXAEHL CHOIREE HMZESt= ME. 8 W A0IHS EHN= EHXIAEL CHOIR2E HME Al Ab
201 H
2
(Wafer)
= Bare Chip Z=%JHJI i &
Wire Bonding - BICH 222 20 It 242 20 =2UNO =2 JIE Aol 3F

1. At 9 18

7}. 3ALe] AR
(D) AHd A=
b 891 A9 8.9

GAb= AAALR T HA v 2 o] MEE o Sske] AlAA el A s A H (Gallium Nitride,

ola} GaN)= ©]-&3% A|F /I & &35 A =stdFH o

D”\V} FTa7Z|Gol A RF H| LA 2 7] 7F Qboll A S FEfe =
2 E o] &% F4 3k (Radio Frequency, RF) A9 5Z%7](0]s}, GaN A HFFH7)E

H‘Qﬂ | WEdUTt el S =9 AAANEC] 715 309 | 9k Al otk A

Bk L.DMOS(Laterally Diffused Metal Oxide Semiconductor)®h+= A Aol F = uj

714 wiEell EARE, JIEHA T AlTHE 8RR AFESEAL 9l GaNg SAl8 o8 i &

Ab, A &eto] Al 7R LDMOS$ B A o= = 7M1 25 25 H A5 GaN

AHZFE7]= LDMOS AHF 7] vl8f] &8 10% = Fow, AF 27+ A ARt

AAF A A28 dart.fss.or.kr Page 18



s

GaN E @ x] ~¥ <} GaN

L
T

FALe] T3 AlEl

H -
{
e
w T
—_
=X
O 7o
ey
i
O LO
Ov ﬂ_U”
T
S o
T o
% X
g
o]
o

132 gtk AU Ak GaN E Wl A

PR

90% o4 X8 AT FAbel 7h 2 47
ZE7)0] AL4H 7% g,

=
=
=
-

HA == =

e

=
70

ok

ry

Kl
ol

Kk

& RF(Radio Frequency) 28

O O1 XI OOl MI &

o=

[e]3
=2

A MA AIZE JIE

LICtH

ot s

<D
33

o

)

0=
1o

i

B,

S22 GaN E&HXA

ol
=

20lets

St
=2

e
=}

PSS
(=R

t

(0]
k)

t

=

M= el GaN A0l TH il CH

2|

=

o
o

Ct
LICH 22¢ ¢ Wolfspeed(+, CREE) 2t

b,

A
=

o

LICt. GaN

=

t

2 10% 0lat =2, NS 30|

==

2101 B1aH

Hr
KIo
Al
Kl

<I

LDMOS
&2 20% 0l

°©

Ay

l

(h 49 ol % 4344

(b 4 w7
917} vhFEy]

[

ol

a0
K0

(19994 ~ 20054)|LDMOS 2 A& S XAl

(20064 ~ 20084)

Page 19

AAF A A1 228 dart.fss.or.kr



_ B DO g =4 2 O =
w o ox we2 Fbw Bwg g IF
W o WwESE =ms |2 ®s x5 oW
ol o KO 3T % ﬂu olT |wzmH o S o
@ 0 s 9
8T wah FS |XTOm xR
po® Zw® T |lBsom g@ 0=
R WWEE <+ oo o <] A_ur.x_o ol ol =
go2 =uo o owd (dFaxSgpgE <z
e ammAgoa® (YKL IR
ﬂﬂ_“ J_A.oLumwMuHﬂ.una_E.DuUE_mMA_-mm_ uﬂ
== © E_ﬁmﬁwﬁaauxﬂmmg|% E.__N.H_
; IR gl S|t o_ o< 0l
wa= Ll koy=dinoSOW w0
pRE memBoREERIwy 0 o

0 = ! -
pe® sl o Uo ST
=) () KH uo ol = S = |3 10 = u o )
b oS gt dal®imdz e W3
Hos alamgymgegdw T DG
ol 2 S0 sl — DM owm x E
L SmoaEgodfiionzMe T
S Ao R Vel TS
> 5 300 FHFTA M S S
S T T ==z =< Sg R i
O3 o p=0o1 - o_uLlrI||_=__= r o
" wsWsdskswMormL <o 23
P_:mmxo__o%unomme,&EMEHA -
SN eB g0 IdMM LT R0
i I B R - R I BT T -
mwr.%%%a_aéggjmoEID___A_M@M s
PoedlswaiunIBTERsD0gIs
;Imn,E_:Pﬁmi:E_w_:_Io@W@%%EHML
Em_.wm_lhw_tutmw O|.~__% | K W x_oaLA_H_gﬂ_M_m
R sasaglszmZTozalQoeyD
st o g gr S g kIS OR Y g Ay D
TDE s Bz Wy F5H Dy
Wz o556 WIW3=20 8o <Ys s
x P o JdxgsS ol IS OF 0Ny <23
s LMo TdosSannoaon | o
= gk @ WIS 5w g w s
00 W = DH <0 K o) HO M1 X O0|rH M Ko R O ~ ~ B R0 O
) )
™ _ M~
—_ T = —
5 S W
2 o !
w U H m
S = X
S 8

Page 20

AAF A A1 228 dart.fss.or.kr



A= SMITH OIS S A (5G)AILHE THHIGHH GaN
=

Im
w
>
|>
o
)
Y]
o
5
%)
©
]
T
01D
ro
kJ

=0}, 20, D8 S4S 2= Hybrid S48 MFSEI|E WLEotASLIT

Hybrid S48 88&8=)|le MY TI =2 GaN Bt X E 0186t Massive MIMO =
S0l 28t A8s L HAMSE NeE Jles8 REs SEIZM IIE 22 & JIX=
S 2ol A HERT 5 & SES M3 LI

AATH SANK AMHZO0FE & THSHD| RIGHH J1=2l GaN EHXIAH(GaN on SiC) 2
Hdsg £&AI2] GaN on Diamond 9I0IIH(Wafer) & 0l 0/ &8t ERMXIAH 23, I
INX S AXI =S SLSIASLICH (BLH/2 8=, S 1062 S35l)

Diamonde= J1E2| &Ae|20ILt &3t A(SIC)0ll Hioh S A0l 4 ~ 108 5104,
GaNQ Doz &328 A2 ML MEsge Y 4849 o2 ZAYHIKZ 2
Sl =2 ZMHs &EE = JA20, 55| SWaP(Size, Weight and Power) S4 01 It
Z QI E YAHEN OtE HEst AT LICH

& Ab= GaN on Diamond A XS Al2st D& Bt MSESZJ|E Lole 7= A
=2 (Magnetron, TWT : Traveling Wave Tube, KlystronS)2 1:1&2 A& & OtLlet,
Cre

Ast HACZ AHS &HHGHD USLICH

20184 ~ ST |YBrard, WS, ol 2 &(Industrial, Science, Medical, ISM) Z0t0lA AIE &=
RF/Microwave Generator2| 814l 2EZ& J|E2Q A3 22 HIXRSIH=2 OtAHEES
ANESIASLICH 28 Ao L2 B 45 RF/Microwave &1& S8 & UK &
20| 270l et GaN ERHXIAEH Y MHASZI|E & 28 RF/Microwave
Generator? W0l 27 &0 USLICH SAl= T2 HI0IH A AtY S2 &S bt
g§oO=Z == kw=2l RF/Microwave M&J|E 83X Z IHLSIU20], 0IE HIE2Z 2
= =]

P01, A& A0, S2tX0HPlasma)E 0l

u
i)
U

St

ot Bl =& &8l S RF WU X

:
0

Z0r2 At = HE =86t JASLICH

FdSe 200 E 2CH WHE CIOIE 52 28 SE2 MblA MBS ?lol D&
HBESEDN AFDL 5| AT D JASLICH D& MESED|= 3AL9 S

Il E= Sago 2Nol 2822, 8 MS2(TWT) £= GaAs 8ESZEI|Jt =2

AZEDLD UACH, Al, 2218, BIEtHA S NEHEH2Z Sotcte HI0IEH RTFAEES &
=Zot)| ?loff 20t 2=+8 A/dE GaN HS2S=I(0 et =22 22 SItotal UAsL
Ct. Al &3 SEIGAAE(ASI100) 215 HSS HIRGHH, 14 2E AL

g= Ok =eiol) ACH, i JIEUE ?d 28 ZIS2HEES [t =&t UAsL

Ct.

(2) A& 4

Radio Frequency(RF)& 3khz ~ 300GHz =35 Zt= A7 3H (A 2Fuh) & wAsEo] A
RE st A oz g, gxg AANE, T4 ol sE2l, 4 LAN & $-29
A goll A EAHHA AFEE AL Qo Yol 7t dARE /71748 dlolH, Y1484l T AFd ARt
o A T}&F3t Fofell &85 a1 = 7= YU T GARE REEoboll A = F4 o] 55213 g o]
t] ok "Fetal o S3tE HEA AAE AFES Al ES A 2 dvfstar YUY

(b e H=A HolFHd P 4
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;2 Si (LDMOS) Gals GaN on SiC GaN On Diamond
==
Ingot & Wafer al
s . . D'-...-;. ..__.l-_
8" Wafer 5" Wafar 4% Wafer | B Wafer
RF AFE 0t ~ 3 GHz ~ 100 GHz 04 =~ 40 GHz ~ 100 GHz Ol-&
RF 28 = 200 W ~ 200W = 400 W ~ 1,000 W
Band 200 MHz 300 MHz 400 MHz 800 MHz
MY x| We % 112 eV 143 eV 35eV 56 eV
=Bl 70 W/mkK 150 WimK 350 W/mK 1500 WimK
1) A8 Z(Si)

A gl Z(Silicon, Si)& F4eta £ 9, a9 A gel7| %= gyt FHoA &£3] B 5
A B, A Foll BxH HA 7 o, Ahh v o2 AT v g o] &

4 540 MatE 4 2 9lo], el ot R EAX A F wEA g BelE AFwol
o 4] theysol B8¥ 3 el

2) ZE1)A(GaAs)

ZHE4] 2 (Gallium Arsenide, GaAs)y 25 (Gallium, Ga)¥} H] A (Arsenide, As)S =33l
g E =, AP (Sl vsl oF 68 71 wE A xlo]F =9t B2 o X W=7 o 2 Q15}o]
250GHz o2+ 153 Ao A AL 4= = AAYP YT o] sk A0 2 Q3| ZFH|
2(GaAs)© AHSZ 7Y 294 59 AR} gulo] A28 02 T2 ALEH YT

A Bl E et e 2S) gl AT vgere] ol JujH o o)
RFH, Ao]5 ) 2710} ARSER 97 A B el o P EH TE Al A
ARE AT HHOR Q) S R AL S AR Rokel Auk AbgH 1 gl v,

3) GaN on SiC

A3 2-F(Gallium Nitride, GaN)& 25 (Gallium, Ga)¥ k= YolE ¢k 1,100T oA ¥k-&
AA DA = SFFEJUTE GaN2 H2 olUA| e & 7FA AL glom, 52 A Ex
S AY L JdFHY. =3 a5t A 52 o] AEE(Si) iy 10008, &3h14(SiC)
e 3u} 7FF ol ATk, Y WA AR e HA Y AsYdUH A 2 VMo E
Adste] 914 B AL & A FoFoll ARk ARG E AARE, H el = AP 2(S)H e 7HAE AL
7F F3A AL o] B2 AFH G el ARSI FU T

EFs}ot A (Silicon Carbide, SiC)& ¥FeA] A5 2 98] 49 A= A8 Z(S)F &4(0)2H9]
k2o o)s] WA Y= 33E R Diamond U208 ALl A HZoE= ALEY] AEE AME
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Holom, #A 7]Ee] defZ(Shol Bl A, 1EY, a2 5 A7 54 kol
AR, G4 50] F-eto], REeA] A=A A5 Al Y=

Iuka o 2 GaN folHekal sl Edi7t &= 7] &9 GaN&S A7 25 2 o]
HE x| A} o 7)o A AR E = 73S A3AE(GaN), €3t A (SiC), Alyto]of
(Sapphire), A2 Z(S)o] AFgE 4 JFU T

GaN on SiC& 774 87F AH 9] tha 7HA o] ai7tel x|k, &8l 4 (Si0)e] -3 4=
S 2 FA GaNS et H o w7 AN 4= = FH oz Qsle] gt v A A #

7 @A A giote 2 3] a1 9o FAL] A|EFel = GaN on SiC o] # 7} AF8-= 4L )

e,
(b AE) 47

D 74 A A FE

7H GaN E#X|2H

FAboll A A ZstE GaN ERA 2~E & oFst A 7] A8 5 I/ SE5= HheA FEo =2 &
Ao 5o =2 sl 3GHz o2 Ao A 53] Hojd a& % AsS 43y
GaN EWA ~E &= FA4 52 A28 8 74842 ol5 Al 73 9 FA7| $
Ao A =2 ALEE | oy, A5l A T theksk Hokoll = H8E 4 AdHFUY
T A1 7 A =2 ] U F-9] 7 FEo A HAsE 2 Qlste] 257t FEst
o] 3 & ASe Auje] e W AT A3k T o] Hal dHUY VAT &
FAA(AZ SKAYF 22 o] 552 HES ol wA S dlAdstr] f8ke] 71 A= W9
7t YA & A skal QojA] AE LS S7MA7I A AU Ao 71 A= o] A
HanE RES A etE AEEE7)9 g80] /fAHo)of 1o iE HFd#S AN
.

2
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= Zn)o] A¥3 F =8 F89] FEo] rheste] AE AnE Ake S olar Zu) z1A 9
EEE A F AdSUY AEFTZ7) 4 7)=2] A el £(Si) 71¥ke] LDMOS E W] 2~ H
thAl GaN E;A2~HE ALE5HH 58 2 A9 28] EA4 o thale] /A 4= A5t

GALA A T2 xﬂZ}o}lg A8 GaN A 5375 2F2 Alo]=9] 7|3k Qtol] &= 437t

(Matching) 3| 25 xZ3}ato] AF82LY] HEAH S S AlFo =2, 7|9 2
/ﬂ 41, 5G Massive MIMO-g- 71 A=, 4% 7] A=, Point-to-Point | Z 2] #
< A8l N EHAFUT F48 GaN AY 57+ COB(Chlp on board) ¥4 &
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Ao 2 AbgHol| e, g8 A, 7|2 A8t A, 5 7]7] 5 A HRko| A 224l
M7F g2 ZF74ekal 5y o] 83l vlol g 23k 1940 F ol A L E vy EE V]
=& T2 83 oy, A Vs HdE g EAAAHE 835l ¢ W 9 E
(W)l A = 712 E(kW)7HA] 5 2] F-d o] 7hs3lF ol wet vHeA] 719k Microwave
Generatorg &-&3sl7] 91§ A7 7do] S7hstal s5sU . 53], ’E=A] 7|9 Microwave
Generator Y38t T2 AE A 02 7H¥sto] ALE 7hsshal, EH Q3 o=
(noise)7t AL -3t A5 545 a3 Brh B Aloj7F 875+ veA] 34 4], 9
271719 485 g AF7F M H A F Y

2) T8 ¥E 89

RF o g A} H-ofol] 8% = Microwave Generatori= WF=Al, &9, 7| %233} o5 5
nfo]| A2 0 7F S8-5 = A Ak A AEE ¢ U AR Al A A7) HA To=
At 8 A&7 IAET = oy, 71E7], EehEet T HHY 7lso] A9 = okl A
vlo] A 2395 Hu} AU Alo]d = 9l WA 7]HHe] Microwave Generator 2] T A
T8I EAT 5 lHFH T

3 T8 EEAG

7= R W At wAg 3ol 95 aL, 7]E v EE 7]W Microwave
Generator7} 7|4 k7|l 2w gte]l whe}, vh=A] 7|9k Microwave Generators 283
A= A "ol Z7Fsta QS U ) o8 s Ao w3ko] Al thekst 2 ¢4
S} AASto] AA AA H A2 GaN A H T AE-= = WA 7] Microwave
Genarator /Y T2 A EZ Ut} 4230381 Q)

4) A&7

FAFS] Microwave Generator™ ZFA1 4 0.2 A4kgk GaN EWNA| ~E 2 HEHFE7|E o] §
gt Ao 2 GaN EWHA Y g dEFZE 7] AR5 & GaN of| 9] 9flo] 3= 39 A% oy
7wy FFHo g dAA A5 Yo oEstal dFUth 53] GaN ol gloj¥ = AgFEAR
EF5o] 9lo], o] = AFg-3}o] A 2HE Microwave Generator B3 == 3] 7HEL, Export
License) &4 2 F<lo] g3t

(E) A2 Ad -2
DA 948 R 5%
VAL FolM AT F95 F=5 Lob &3 Qe FAR, 19573 A A2 8
Abel o] T2 o] W ate] A o] FEAl, 717 oW, GPS & U gl thdd £ &

L5 AFYL o]gdh 1F 142 &8 Axd we AA A= ¥4 (Low Earth
Orbit, LEO), =#A%= 94 (Medium Earth Orbit, MEO), A A H%= ¢4 (Geostatimonary

)
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Orbit, GEO)E YU¥ ™, 6G, Al, T2 HE A 5 ZHog 3
e S Te]al Qb o] S A gkl A A 914 gigk A5t} ‘E%E‘} A °1T01
A 31 Muwﬂ

2) 58 ¥%E a9l

SPACE X, OneWeb L BLUE ORIGIN ¥} 22 Eit”

1 71950 FEstel] AFN4 Aol
HASAA, W FE9] 37 23fo] 2 A E Makska A% th $F 1093 o 10%HH) 9]
ABA40] AP 20w ARl weh, AR AL WA 2 Agehn ok Be oF
A4S GAS] 98 71E AFHTWT $)2 dAlshs 23 - 2388 9148 GaN 49

FE7)9 271 WAT = UF ek
3) F8 EFAF

ABA Y] AHE T =olR|an, BAF v 89 A7HS 9 FEo A - AEs o
Hof| whe} 71 AFIHTWT 5)2 A st dheA] 7)6 49

I JFYL o] gk FAo] g0 YAl HH TRl 13 J

T A AEE At 9oy, 22Y VdET A4 Bd T2 AEE v st

AHFU T
4) A&7

FAFS] YA 8 GaN A& FE 7] = S-Band(2~4Ghz), X-Band(8~12Ghz), Ku-
Band(12~18Ghz), K-Band(18~27Ghz) ¥ Ka-Band(27~40Ghz)¢} 2L T3 9 &

A DU o] 2arFuk th o] AES el R A=At —’F%?JJ_/‘MW A7
g ol EFH(HHFEADE B 3o, Xﬂ%«l OHﬂ % A 7% 3 7HEL, Export

License) ¥4 % F<lo] & a3t}
@A TE LAY

<+ GaN E#; X ~H(GaN RF Device)= LT3 & &8 2 4233} 783 F4d
© 2 9l3}e] RF(Radio-Frequency) #-oFoll A A =4 o 7 Q8% 54Ut Yole
Developpement 2] RF GaN Market(2021) X 31Afol] w2 A A GaN E A = A%
2 74 B4 E aeikdol gt T S8k TA0E 202617 oF 249 Eef o] A%t
=4 HXPE 7}-1 og cq]f_o}oﬂ /\141;]_ GaN Egﬂx]/\a ;\]x]-o] 74]5:3]1/\1 Hx}ﬂoﬂ a]. z‘;;tz‘,z
GALY] AP OFFA -S4l A, RE AU A] 2 914 AFY) Arboll A E5E whek A%
< 71 =+ AFYT
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GaN RF device market 2026 ($M)

18M
’ j2, §35M

GaM RF device market 2020 ($M) s;;m _ o ¥ II ;M
$10M § |6M
%;1 sJ;M 1% $2% s g:;m
§ 54M F \\‘
% o

= Defense

Telecom Infrastructure

SATCOM Total:
To ta‘l : ® Handset $ 2 -4 B
$891M = Civil radar $992M
§426M = RF Energy 4%
48% = Others
CAGR 5020 2026
+18%

£ GaN E@#]~H(GaN RF Device) A%
Asta dsUth gxg 7]9ke] vt A u] 2 T4 o
5 ol g} gl Y EY A 3t FA= A &4 o
9.929 9|2 A Ao =w =38t g5yt

g d
=
-
offl
off
>
N
@ >0
[
(&l

71E FA B4l Fokoll Al T2 AR &= Furt 3GHz Bt Yol 4 d ek AT 2 A
2HE LDMOS EW#HA 2H7F FAH o] 58 4 vl glsyth 22y A B 6GHz(Sub-
6GHz) 2 28GHz the o] Fu4-2 ALg-3l= 5AY o] 5 EA1(5G) ¢ 2%, LDMOS E#d X
AHEE &Y 44 549 AR st 5T o] 5 FAle] 114 B A A~E F-3 o] of
A9 GaN EAAAH Y Al A8 Sdld o= gy

() AN AP RE

2017 A AMARIZEO] olahel A WAk elo]r) AL 2017 oF 200] Sejolw,

202000 & o) F2 A g AAE it Aoz ddEyr, He AREE Aot
el

A<

i S
A7)0 ole] 7 A 29e BAE QAL e A ARt A% el F4
4o ool i Qi o] Fa U219
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Sensors 1.0%

Power Supply 1.0%

Displays 3.0%
Housing6.1% ——

Misc. 10.1% ’ . 1— Computer/Processor 30.3%

Antenna 18.2% —e \ ' <

e—— Transmitter/Receiver 30.3%

(%) RF o) AL 3-8

1,200.0
1,000.0

300.0

600.0
400.0
o .

2019 2027

M RF Solid State Amplifiers B Magnetron

Microwave Generator= & Q-8 AH], 7|2 8t AFA]AH, 98 7]7] T A HatoA] &
2531 J= A=A Yol POLARIS Market research AF9] Industrial Microwave Heating
Market Analysis B4 o] wp2H A A Microwave Generator A& 20199 % 7]+ <k
109 gl o] fFRolH, 1 5 "= 7]WF Microwave Generatore= 2 A A2 30%<2 <F
39 g9 A S A dFYY v EE 2 o] & &-83F Microwave
Generator7} 7|4 gtA|o A st e}, fH 7 5 g §S SAHSE RjiEA 7)dk
Microwave Generator®] #l|8-o] Fo}x]a1L Qlof, &% 2027 = ¢F 5.69 @&l 2=
s Ao o Seta JHFY T
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@D AP T AYFE

(TH9l : HorE)

Tt 2018 H| & 2020 2030 2040 H|S
AdeE/ene 104,115 29% 107,514 110,554 | 112,924 10%
ZHEMH| A 2,476 1% 3,076 9,605 32,781 3%
ot 98,345 27% 111,195 157,030 | 177,374 16%

2 dEM 54,346 15% 64,480 215,072 | 584,674 53%
QA A 23,727 7% 25,507 44,279 31,244 3%
7| Ef 81,840 22% 85,548 113,195 | 164,994 15%

A 364,849 100% 397,320 649,735 | 1,103,991 | 100%

712 Aol A wl3ERE A4AF A o] Apme] mEY, 2 94 by i EE
2020 3,9009] ejelH, o] T 914dFA] ok 6409 Eel = AA 944 A af
16%% #FA8kaL QAT 2040 ol = 5,8009] D & 53%] @3 3o
53], U&= €294 (High Throughput Satellite), A% 94854 G 914982 7%
HET Ao FF A Wl M dEA] o] HF2 std Ao w By
1ol whet, St (2~ 4G, WA, XN (8~ 120, tlold te-2=), Kuth9(12

3&%D), Kath 9(26.5~ 4000z, e 914354, /VHHS (B0~ 700, 6G4-5A F3k= o
32l SSPAC thatk gt QAR E Sold ALR gy

t
2
||\
ol
32
oy (o
°
)

o 24 %

(1) 24 3%

D 4 A ARG RE

1) RF E&# A 2¥{(GaN, LDMOS %)

RF E WA A~F Al ZA-& Sumitomo Electric, WolfSpeed(++, CREE), ol 3L oj| o] X o} o] X &)
9] 291417} GaN E @] 2] A|&9] ok 769 = Aolalar gl ).

2) 3418 GaN A8 FZ7|

AR A2 SAlE AT H7] A= 7l A 87198l COB(Chip on board) &7+ -4l

GaN fo]H & AatdFuF(AIN) 7|3 Aol &&= W2 o= A2st slo| B = Ejle] &
218 GaN A FZ7)E AA HAx2 MEstdsUTh A 5418 GaN A8 5% 7]+ 5G
Massive MIMO 7] A=+ 2 %243&(Small cell) T4 7] ®| o] 2 &5 o], T4 7%= A] %]

231517 F Q51
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(W) FA4L A -
1) o]t & GaN AHFE7)

oAk Hlol e Alde] 9 theFst
Ko7 folrg GaN AHFZE7| =
-8 GaN A8 5H7| & Ailslo] 74
Teledyne e2v 5°] Jd5YT}.

stal glow, == WAk7| o] 749 ZHA
ZEYTh AR} A WAl o0 2 o]

3= A 2+ L3Harris Technologies 2}

(th) RF AlH A AFG F

1) Microwave Generator

RF oY A A|#A& 7]E vl EE 7wk M1crowave GeneratorE A4Fs}= Hitachi Power

Solutions, Sairem, MKS, Teledyne e2v s°| o AL} o] Uk 7|4k

Microwave GeneratorE A= A= Muegge Richardson Electronics, Cellencor
ol dHFYrh

(@) AT AIG &

1) 94 T4 L GaN A FZ7]

%’W) NEL 28 - A3t FAd 23 314 52 MMIC 7% S o] &3 A8 FZ 7|7} 7|ty
3 JdEFY T MMIC 7]4Ee] A58 WA= A 2= NGST, UMS, MACOM ‘j‘ Qorvo =

o] Jl&FUYTH.

(2) W24 A

Ob 71£H Y 9

1) GaN E¥ A 2H

FALe] GaN E A A~ = GaN4 A4 —?* ?_E}Qi QAste] 71 A 2(Si) 718

LDMOS EHAAH R =2 FuoA 573 a& 9 AP & B3t JdHFY T o]

sk, GaN<¢] 542 LDMOS E%HXV\H%EE‘ T 2 SN RYyE2 a88 2

AF 9] AZro] 7Hsstal, Bu) 2 Tk A AR 7k AlSE ] AAke] syt

[LDMOS$} GaN on SiC H| ]

S= LOMOS GaN on SiC
- Peak Power 68% 75%
2=
Doherty 48% 55%
fafr= -30dBc -28dBc
g M= 70W/mK 350 W/mK
= A 3GHz 0.5um 5GHz
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0.25um 18GHz

0.15um 40GHz
AR AR B
ngﬂat%}%u»MSE@ﬂ%ae@44Lﬁ@ﬁﬂ

obele] E= GaN EdhA 2
So) AL Mad AYY
EUX 2 Oy Ee A E

_n
Ofﬂ
e
rSL -
L
¥ °F
:%

o 9 F9 4 GaN E#HX|2~E 7} LDMOS

NZE B8is Sy = == 28 Gain (typ) ATH
(RIZ A (GHz) (W) (%) (dB) -
MRF24300N
2.4 ~ 2. . . LD
(NXP) 4 5 300 60.5 13.1 MOS
BLC2425M8LS300P
2.4 ~2.5 300 58 17.5] LDMOS
(Ampleon)
D2522
PXF .5 O7NF 2.4 ~25 250 57 16.7 LODMOS
(Infineon)
EGN2 2
G.N 163 OIV' 2.1 ~2.2 316 65 18 GaN
(Sumitomo Electric)
[E24300P
_ _ 2.4~ 2.5 310 70 11.4 GaN
(Z OO0l Ol XIOFOI MIED)

(F1) AxATE 01X} A S e TRE YESs 7|22 FAs9 S5

= [e)
(772) 0] 5(Gain)< 98 Az gv] =4 A5 9 FZ9 S Yepd Yo
(53) Sumitomo Electric 5 A3 T34 2] AFo] glo] FAFS A F o2 A&

Yt}
(574) @57 o] 5(Gain)= A =7t Trade - off #AE 7FA 2L Y54t}

2) B41& GaN A g5 7]

FA1E GaN AE 53X 7)== Gt AT a9 Ve S g o R 7|ES] BE JH e
g2 zZ2e g 4 22 7H‘ﬂ‘ﬂ<ﬂ A A NA GAEREO] F-A kA A 2 A2l <5
oh FALY] T4l GaN A g5 7= s 7] Ao ok A7 4 7S HAstst7] f@ |l
g 71 A& AMEEHA] Za ]J*Oﬂ dolHE A B dAslstE 7R AlFe] A7E B
o A3t & 4 e i eA] 7lEdyh

FALe] BAlE GaN A8 52719 A FH-e JE9 A (Matching) 3 25 £33+ A
FOZ ALE2Le] HEA S Fulgtelglon, oo o] 3t 27}t H Q3R] ol AlE

o] &g ste] vf-g- FE Py EE}, g dEHo] Hold A3t &7 1 (Aluminium Nitride,

AIN)E o] &3t g oz S W& A= AAlE AFdUh 2717F 2Har 7 5
1 SMD(Surface Mount Dev1ce)5§ Bl 2 A2} 75k, digF Ak vl &o] 3 FxAY
=3

3) #lo|tl-§ GaN A S F7]
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GAbs 2w el
o e 2ARE,
2718 v Ausgau B3, 2 N
29 oAl A TAS AT g Frol Bhek A 71%S BnAstn gk

o GASI hizke] FH AT AL Fal 9] A AFA £
= 5 = qrgH oz BA5HE dold§ GaN el

- 2e] Aol & GaN A FE7] AZALEL 319) ARAZRE GaN EUA2HE 79
sto] AAZ LS AAsHe FAAUTh AR, FAE AA A GaN EdA 2E|9] A7
2 3RS 75 2 o] 8% dlot g GaN A FH7] 47 2 QA2 F
S A ) 59 A R A U MR AES EAsa A

4) Microwave Generator

A= /9] o] 714 E 7 7] v EE 7] Microwave