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& e F T ToT (Internet of Things) ~ Rze-p #* i* (Home automation) .
_141 Bode it gt o b RRIELAESE B o SR T W B &iiﬁ)é‘%f'ﬁ"

e Al EBREFE FARET 22X 28T R GRS By
FNBPNBRIEBRY DT T ERBRE A RR T AR E

ERCEtE N
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EH o B ?\%é’*:ffi B ik 3 J'e‘z?u LR S el

B A ‘*1‘ F Ja bl AR X > b oh s ZEEEFF 3N (contactless)pEAR P A B i
B R B m}@? T Rbrbrie B 0 HHATe }A—L /?J:}i,{h‘}s BrranF ko ﬁ_ﬁ-’é‘,]‘“{‘gﬁ
R E AR EARAFLES P RE Rk o

Ad * R e -;Plj% hoo BAE S R BRI AR AR R R 0
RIEEHL 2 X AR TP B L f R Mok BB TR g

A H £« ]E"rgtﬁ;,mf—;/\ i#pé,gﬂ,\\g %%101%ﬁ1 T 73| B
AH X LR B2 S QF R I N = B RER > B
B afdip 2 4@ i Rl E A k@ p g &id jp(In-cabinet sensing)< 3
ENIF4 Jp o

32022 # K COP27 = € » £ F & B & a0 Al p R b3
DBt e 2 PR A 0 2T U R R T S CO2 R o
FR A SR TR Y 3 F YR 0 2% % HVAC (Heating, Ventilation,
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and Air Conditioning) % 4p B 7 & » i 427 < 34 A 4 g * 7§ %
fé_wa" %EEH{'&%%&&%‘“?U”'W‘ G R 2 ERE R
BAE SRR AET AT B AFESARLRE SN - BT
ﬁ-—‘/’ﬁ/ #‘5-},@\‘47\?' M EAF Sk l%’%ﬁ“sb%«—: Lo oG- B
Li‘ﬂ%ﬁ?f‘l.,fi Lo AT N2 AP e

AEGR PIHEM AT ER iRl 2 FE X éfuq-\fl}‘_é‘_-& Mgt > H -
B PP N EZRET LD BTN B it A (Proximity
Infrared, PIR)4|* * 3g48:8 4% &7 § % 04 B # (% i jp](Motion detection)

a0 R “:i—g%ﬁt "L’Hsmm*% Sl RN ‘fa’*:ﬂf.\:ﬁdm

WA ¥ - FF 3R B L CIS(CMOS Image Sensing) » CIS # &7 &
AE B il N s KA REE A 'J’”i‘f B A ’*’f‘ E AR LR (B B ,‘g\g‘i
PR T I PEE P IRk 1 FE S L 0 AT FEAIRTOR Bl

L pho R wiéim@ﬂ?+ FE s T LR TR
F I sensor fusion 14 :E F| { 4 & k| st

> e )
ToF ?& ,,,,,,,,,,,,,,
sensors E— " 5

PIR \/o’}

A
Presence

Sensor Smart
Fusion sensing
s Signal processing Gateway/Cloud
Machine learning

Human

| location
Microwave ) . .
Mmwave :::> Signal processing Hand/body
sensors ) Machine learning| gestures

Sensor fusion for smart sensing gateway/cloud.
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ROAUEEE P BB ASE TR/ A R /2 TR 251 P
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FIHRB R AR ATHMT S 0 MR B F A d i Eaz BFRBIFTR( 45
BEHL 2w i KR~ &) Jicgt t # Micro Doppler ~ 2 JZ3UEL) 5 {8 o e

FEFELFEN 8 NP 1IFEL A R o
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SEREEREFATORT S 2 R AEIERAE LB bl
AR TFRMB - - iy R RSN 2 R E S
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SRR LR PR XS SRR B2k £ EEE (S 3
F¥:#(hand/body gesture recognition) * % B & ¥ (machine learning)$ ji= » T
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LA 2 BMERAUE A A Y 0 p o B Ml BTG 2 A A
‘e (building block) » = ff S 25 B 2 Pirie Flid F SE - A4 ~ MAC
BH G VS HAMREAIAS S BRI R ARG T TR ki
TSP~ AT MACE] S S5 S8 & 0 Bt £ 33 fehz 2k
< % o

A7 %24 E(PA)

PR BE AR IWIFi~ S B E kg g L &
SHAp A ch o d BT T LA A E e A F RS
SMMICT e+ BH - & 7 o GAmagd o FRS#E500 g
ETRMAE ST R B P F A BT E R B R
foipl s per f RS BRSNS TN R FERG PR
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AT AR S R R R AR g
§ RS BB B L RS 2 {85 K RPEAE (b
CMOS # Fx+ &)
B.i g 3 < E(LNA)

K3+ B L WIiFifsfcoh 2 SHE T g enE & 22 - > 2 4
MR BEHR A 2 MARI R Bk B S ki B R A
Sl A IR AR > UMMICE & * 3 E SRk T
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2 Mg BRSSP ‘gﬁ}}""WlFl'r" B¢ o 34w CMOSH
HEGPS et te & B> i E 2 F L RFuER o

C.x s K (SW)
43@1&[’&;{%@%17%%“,% g & A E s 2R R ST WiFid
%

&
TREMASEFRLL G MAEE T SR 3%‘#?25{?#3*“9%"%%
ME WA S pHEMTﬁPiﬁ#iﬁir’ e W F A TR 2k
BEGUEE - SOl A M L2 FARFAMASTDFE S » o
D.+ < s\ & B (LTE SW)
2 AE2014# Q44 13G/AGE ik * 2 LTESW (7| A 5 @
3 SPAT~SP8TZSPIOT % » #-it— # = % 3% B3G/M4AGE 8 547 w0 23
TR e ERE -
E. 5447 % =3 # 2 (FEM)
i # ™ étb?(Substrate),a PL2spigmgtice s FEFI AR
P E A H - Bt BB M N R ey T
ABEAAUFEHY S AR REL S S LA J R
X oI T AN A 2 RFS ¥ K3 R R T R
FRBOMzZ Hjiv > T3 % @ 3 2] > Tt < Rt Ma & > i 4e it
5 ipg o
THREAMRPEEWIFID Bl REHE R A BB
24GHz ¥ 58GHz SPDT& SP3TX SBE M ® ik 3 F ¢ SALE
30% > P REEfF RS BEFFELTHEL 4 FSOIF M > P % SOIR
B> #F B P 2 5 WIFiD ena g i o

&

= ff chiiE A 54cPA ~ LNA - SW2 FEMi& ¥ & /67 chill 42
B0 & 7 GaAs, SiGe, SOI, CMOS IPD % » ¥ 12 F] i 7 #-hp-ig
Rilvgr 2 poflfefir TEREEGUCERLI T FIRLDE S
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SAIEE SR A L4 o RS AEREA LT E R L
P T - gt r s SR B PR chf RFE 0 SR P
Gt BRI IR T S AT A L R L R /5 E
PR
F. BAWii it %

BAW filter % _high Q =~ ¢ » » § WiFi 5GHz# WiFi 6GHz =
WY £ Ba R 2 fid s pf Ry BAKNY LD PR
BAW filtersvi— 5 i -

AR H G RS T AWIFISIE 5 g A 2 g 2 SWOT4e ™ ¢

A EWIFISHAE % 2 = 12 2 340 0

Eg WiFi SW WiFi PA WiFi LNA WiFi FEM
= # ESOIg A2 5 # ESiGefl Az | & ESOIWAZ 5 | 12SiGe/SOIH 42
(Richwave) | = 7P ¥ ESD | 53 6PAL | S HLNAY § | 5 3 EGaAs

e 4 1 SN RN S 1

Skyworks | '* GaAs@ 4z 5 M GaAs@ 425 | 1 GaAs® A2 5 | 2 GaAs/pHEMT
2> ESD Mt A | 2o % AE A A ARE LA A ARE
RFMD(:x) | NO NO NO 2 GaAs/pHEMT
LA 3 ARA

3 P RFEMD ¢ TriQuint 27X (7 & & 8 » 372 & & 5 Qorvo

(2 )32 g prin
L3~ 2 7 5 %

%P 110 & ES:
FEg 4 (A) 539,010 602,470
¥ % ye x 2 31(B) 5,316,267 3,429,371
(A)/(B) 10.1% 17.6%

EIEEVFAPEREL EEMIRE o
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QBT ERBESH 2 HIFRNE T

£ R

Ao oA %

93

1.CMOS % #% Synthesizer + VCO ¥ & % 400~2500MHz

94

1.SiGe PA for 802.11b/g(/& * *+ PC ~ AP router)

2.CMOS ISM Band AV Transceiver

95

1.SiGe PA for 802.11b/g pre-n(J& * ** PC ~ NB ~ Consumer)

2.GaAs PA for 802.11b/g pre-n(J& * ** USB ~ NB ~ DSC)

3.CMOS Cordless phone Transceiver

96

1.PA for 802.11a(f& * ** TV ~ NB ~ USB)

2.Dual band PA for 802.11a/b/g/m(f& * ** 4= PC ~ TV ~ NB ~ USB)

3.CMOS Dual band 2.4GHz/5.8GHz AV Transceiver

97

1.Small form factor & low current PA for 802.11b/g/m(& * ** =+ %)

2.CMOS 900MHz AV Transceiver

98

1.SPDT & SP3T T/R switch for 802.11a/b/g/m(&* >+ + % % NB ~ USB)

2.MMIC SiGe LNA for 802.11b/g/n(f& * ** NB ~ Consumer )

3.High power PA for 802.11b/g/n(/& * ** AP router)

4 RF Front-end module for 802.11b/g/n( i * >+ < %)

5. FM Radio Single Chip (/& * ** < % ~ MP3)

99

1.2.3~2.7GHz WiMAX PA(J& * ** WiMAX ~ USB ~ CPE)

2.High power PA for 802.11a/n(J& * ** AP router)

3.Zero BOM SiGe & GaAs PA for 802.11a/n(/& * ** NB ~ TV ~ USB)

4 RF Front-end module for 802.11a/b/g/m(f& * ** NB ~ TV ~ Consumer ~ USB)

5.CMOS Digital AV Transceiver Solution(J& * ** & 477,k 5t)

6.WiFi Front-end for Cellular System(fg * >* 97 £ 3] £ %)

100

1.Multi-Switch for Satellite (& * **f# 4% )

101

1.LTE Femto PA for all bands(f& * »* 3JBe* 4G -] ;A=)

2.3G Femto PA for all bands(J& * *t #e* 3G /| & 3k)

3.SP10/ SPAT ASM(Jis * *+ 4 £4] £ 5 27 3G e +)

4.2.4GHz Wireless Car rearview System(fis * % & & 5] & {5 4R)

5.2.4GHz Wireless HDMI System( i * *t & 50§25 @ i)

102

1.RF Front-end module for 802.11ac(/& * ** NB ~ TV ~ USB)

2.4x2 LNB SW(JE * * 7k 212 B)

3.2x2 LNB SW(J * * ik 7 B)

4 4T1R Wireless security system with IP feature (J& * ** & 8 % 2 % 54)

5.SOISP2T~SP3T 3 # T b #E X RE M

103

1. SOI SPAT~SP10T +48* 3 # T (73 % S B

2. 12GHz LNB down converter ({# 4% 3] BH & &)
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3. High power PA for 802.11ac (J& * *% AP router)

4. WLCSP( % [Fl 41 %) FEM (Ji * ** Mobile phone)

5. 46/49 Mhz SOC (J& * ** Babymoniter )

6. Mono FM digital Receiver without crystal

1. SOI High power 2.4/5GHz Dual-band SW for 802.11ac (f& * ** AP router)

. SOI High power SOC RX FEM for 802.11ac(/& * ** AP router)

2
104 3. WLCSP CMOS LTE LNA & GPS LNA(J& * ** Mobile phone)
4. High power SGHz PA for 802.11ac (J& * ** AP router)

5. FM digiital receiver with on wire contol

1. Automotive Grade SOI High isolation SW (i * »+ 2 #)

2. Multiple on path WiFi SW for AOA application (J& * ** Mobile phone)

105
3. High power 5GHz FEM for 802.11ac (/& * ** AP router)

4. SOC WiFi FEM (& * ** AP router & Mobile phone)

1.Antenna Tuning SW(J& * >+ Mobile phone)

2.MIPI interface High throw SW (J& * ** Mobile phone)

106 3.High Power 2.4GHz FEM for 802.11ac (/& * ** AP router)

4.Bypass mode LTE LNA(/& * >+ Mobile phone)

5.WLCSP LTE LNA+SW integration(J& * ** Mobile phone)

1.802.11ax FEM (& * >+ AP router and enterprise)

2. Automotive Grade WiFi FEM for 802.11p (& * »t & *)

107
3. CATV SW (Ji * *% cable DOSIS 3.1 and DOSIS 3.0)

4. Bluetooth FEM (J& * ** BT and IoT)

1. Cost effective SW and LNA (J& * ** LTE mobile phone)

2. L5 GPS LNA and SAW filter (J& * ** 1oT/GPS)

3. High power 802.11ax FEM (/& * ** AP router)

108
4. uW sensor (& * *+ IoT/motion detection)

5. Duplexer and SAW filter (J& * ** S5G/LTE mobile application)

6. 6GHz wide band 802.11ax FEM (/& * ** WiFi 6 wave 2)

1. New FM IC(digital output) shipping in brand Flagship Phone

2. WiFi 6 7GHz switch launched to market

3. Automotive SGHz/2GHz FEMs qualified by brand WiFi platform

109
4. WiFi 6 FEM got AVL by 5G brand mobile platform

5. 10GHz CW/FMCW radar front-end launched for engineering sample to customers

6. 10GHz CW/FMCW radar SoC launched for engineering sample to customer
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7. WiFi 6 5GHz/2GHz FEMs qualified by brand WiFi mainchip companies

8. GPS SAW filter, B24 TX/RX filter design win in Satellite IOT Market

9. RichWave Automotive quality system qualified by brand module maker

10. The Nin-linear 2.4GHz/5GHz PA launched to WiFi 6 AP Router market

1. WiFi 6 2.4GHz/5GHz dual-FEM lunched to WiFi Mobile market

2. WiFi 6 2.4GHz/5GHz FEM with directional coupler lunched to WiFi AP Router
market

10 3. WiFi 6E 6GHz RF FEM lunched to WiFi AP Router market

4. IoT/BLE and IoT/Zigbee RF FEM deign win in Europe carrier brand customer

5. WiFi 6E High power SPDT switch design win in Enterprise brand customer

6.WiFi6E for mobile phones enters mass production.

1.WiFi 7 2.4GHz RF FEM lunched to AP Router market

2.WiFi 7 5GHz RF FEM lunched to AP Router market

3.WiFi 7 6GHz RF FEM lunched to AP Router market

4 High isolation DPDT passed AVL qualification on WiFi 7 mobile platform of brand
third party

5.WiFi 2.4G/5G Diplexer lunched to AP Router market

6.WiFi 2.4G/6G Diplexer lunched to AP Router market

1 7.L1/L5 GPS SAW diplexer filter lunched to [oT/GPS market

8.2.4G PA for NB-Iot, LoRa application

9.Antenna SPDT/DPDT Switch lunched to AP Router market

10.5G LTE SPDT Switch design in Module market

11.Wifi High Power SPDT/SP3T Switch lunched to AP Router market

12.GPS LNA design win in [OT/Module market

13.2.4G/5G BAW filter lunched to AP Router market

14.2.4G Bluetooth FEM lunched to IOT/BT market

(= )a et %5@% Ei %

B R B ARH PR LB RAA
BEEHG A B BT AEL B F
P2 oA plig R L R R ARG A& F

B
B ATERFE G ARRE S HH L RIAL @j
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