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COMBINATIONS MIMO CA MIMO

* Global Mobile Data Traffic Forecast Update 2017-2022 by CISCO RichWave
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GaAs and SiGe Process with our PA Design
SOl and CMOS Process with our LNA/SW Design
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Dual sources of each upstream tech. process

With >4 partners for backend assembly and testing
Wi Em L HRIIGE

> EmaAUEBERE

Provide all combinations of active RF circuits

Self-designed SAW/BAW filters to RF Needs
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NOISE FIGURE =1.7dB @ 5GHz Band

-~
v

16.486 dB|
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NOISE FIGURE =<2 dB @ 5GHz + 6GHz Band

13.265 dB
14,863 dB
14.236 dB
15.585 dB

Mkr2 2.45 GHz
1.629 dB

Noise Figure
Scale/Div 0.500 dB

Start 5.00000 GHz
Teold 302.30 K

L] .
"taguuns*®

Start 2.390 GHz Freq Mode: Swept Stop 2.510 GHz
BIAL A O MU= T oanld 204 0 K (IDafault) Maica Saurcar Auta (Narmall Bainte 121

Marker Table
; Gain

Mode Trace X a
N 1 2.400000000 GHz 1.655 dB 16.722 d
1 3.450000000 GHz 1629 dB 16.706 d Y
1.598 dB 16.624 dB Rlchwave

N
N 1 2.500000000 GHz
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LINEAR FEM @ 2.4GHz FEM RTC66270 NONLINEAR FEM @ 2.4GHz FEM RTC66254
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RTC66903

RTC66904

OE
NEW 6GHz BAND

“E___, =
h@\ N1t
2.4G 5G 6G

FEATURES FEATURES
e SUPPORT 5.925-7.125GHz e SUPPORT 5.925-7.125GHz
e MCS11 HE160 19.5dBm Pout e MCS11 HE160 20.5dBm Pout
e MCSOHT20 25dBm Pout e MCSOHT20 26dBm Pout
e 3.0mm * 3.0mm PACKAGE .

3.0mm * 5.0mm PACKAGE

RichWave
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> ANTENNA TUNNING SWITCH > ANTENNA SWAPPING SWITCH
OFFER MORE
FREEDOM W/
DIFFERENT SUPPORT MIMO
RESONATE FREQ. UL/DL TO AGGREGATE
OR RAD. SPACIAL MULTI-LINKs SIGNAL
PATTERN TO SIMULTANEOUSLY
REUSE SAME ANT.

RTC8674A / RTC8674B / RTC8674C RTC86524AU / RTC86522BU / RTC86533AU

« 4 PATHs SWITCH W/ INDVIDUAL CTRL. (4*SPST) - DPDT/DP4T/3P3T SWITCH COMBINATIONS

e SUPPORT PEAK VOLTAGAE LEVEL TO 45V/60V/80V * SUPPORT HIGH P0.1dB TO 36dBm

e 1.1mm * 1.5mm PACKAGE e 1.1mm*1.5mm /2.0 mm * 2.0 mm PACKAGE

RichWave
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> GENERAL SWITCHs

—p

RTC86102x/ RTC86104x SERIES

SPDT/SPAT SWITCH COMBINATIONs

SUPPORT HIGH P0.1dB to 40dBm FOR TX PATH
ALSO PROVIDE TYP. P0.1dB 33dBm FOR DIV. PATH
1.1mm * 0.7mm / 0.95 mm * 0.6 mm PACKAGE

14 | RichWave Confidential

> OTHER ADV. TO OUR SW

v

(f 100nS Switching Time

USE SWITCHs TO
CONSOLIDATE THE RF
TOPOLOGY, FLEXIBLE
TO ADAPT DIFFERENT
REGIONs

10031 ns 106,15 s 95,404 ns 100.73 ns 100,78 ns

o (S-dev)  Event cou

3241103 498 498

RichWave RichWave
Parameter |Unit Test condition RTC86102GU | RTC86102HU
(P0.1dB=33dBm)|(P0.1dB=40dBm)
617-960MHz 0.27 0.25
dB 960-2170MHz 0.27 0.35
2170-2700MHz 0.29 0.36
3300-3800MHz 0.30 0.39
Insertion Loss 3800-4200MHz 0.30 0.41
4400-5000MHz 0.32 0.44
5150-5925MHz 0.35 0.48
6000-7000MHz 0.42 0.64
7000-8000MHz 0.60 0.87
8000-8250MHz 0.64 0.96

FAST SWITCHING TIME TO
SUPPORT SOUNDING REF.
SIGNAL(SRS) FEATURE BY 5G
REQUIREMENT

WIDE FREQUENCY
SUPPORT, CAN BE USE
ON 5G SUB-6G AND
Ultra-Wide-Band (UWB)
APPLICATIONS

RichWave
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BAND N77 LNA
FAMILITY RTC86902 RTC86903 RTC86904

MULTI -GAIN LNA W/ LAA
SUPPORT

RTC86006U

Arat COVER 5.150~5925MHz

WITH MIPI COMPLIANCE INTERFACE CONTROL
SUPPORT UP TO 6 STAGE GAIN STEPs

1.5mm * 1.1mm PACKAGE

RFIN

MIF RFFE
Contrel Interface

VIO Voo

.%
SOATA SCLK USID1 USIDZ RichWave
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RichWave

Thank you

Followuson: ] 3

For more information, visit us at:

www.richwave.com.tw
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https://www.youtube.com/channel/UCbj4-AxD_nbmPLMaKVWBalg/videos�
https://www.linkedin.com/company/richwave-technology-corp-4968-/�

RichWave
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UWB 60GHz
AM FM GPS RADAR

Frequency

RichWave
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Application

Filter

RichWave
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1200MHz

1500MHz ﬂ‘\-.-f

1500MHz

—

N/

1500MHz Filter

f/—\\ . I Classification Frequency range
—> 1Hz

LF Low Frequency 30kHz ~ 300kHz

MF Medium Frequency 300kHz ~ 3MHz

BVAVAVAVAY; ::> SHz HF High Frequency 3MHz ~ 30MHz
L VHF Very High Frequency 30MHz ~ 300MHz )

\UWW th |:> 90MHz / UHF Ultra High Frequency 300MHz ~ 3GHz SAW Filter

SHF Super High Frequency 3GHz ~ 30GHz
EHF Extremely High Frequency 30GHz ~ 300GHz

RichWave
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oy » Y 4 "‘ = Port 2 I
VRS BR FY7 T 4 B
- — —= — — — — LowBand |

—_— N T |
:A“t:o:;dg%-?—ﬂ’fé—z: Port3 :

R IR RN ~ : = : T & :

. EHEABRRERR met ] E7 e
i P

* BB /E@,‘ﬁ\‘ : L._..T N :

- [, IR/

o O] TYESEER : 150M ~ 100G Hz
e SAW (Surface Acoustic Wave)

« o] L{FEER : 50M ~ 3.5G Hz

* BAW (Bulk Acoustic Wave) Substrate Cavity  Bump
o O] TYE4BES : 400M ~ 10G Hz Air Cavity

Resin

Bump RichWave

Substrate
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BAW filter
_S LTCC filter SAW BAW LTCC
S Q A O X
g
< Loss A O X
Att. A O X
Frequency TCF A O A
Size O X O
e Price A X O
=
o Power X O O
SAW BAW
O: Good; A :average; X: Not so good
300M 3G 6G RichWave
Frequency

24 | RichWave Confidential
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Rx chanr;\el ”\/

RFISW
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LNA> —

Filter

* *
------------------

‘ Mixer

@ Synthesizer

\ Mixer

Base
Band

*
* ‘$
ay .
---------------------------------------
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1. Fo: P/MER 4. |_P|-asr? Band Ba?ndwl_lldtf:_: -
2. Max Loss: IBIiE R A= Ig Freq Po.lnt.OII: - (:Iw Freq Po!nt F f 5
3. Ripple: (Max IL— Min IL) in Pass Band. 5. Attenuation: Side Band Attenuation (Reference 0dB)
0 Y
Bandwidth .
-10
. 20 Attemiation
%ﬁn -30
9 Min Loss
-40 \\ E
-~ Max Loss
50 Npenrer™™
-60 [£5
2100 2225 2350 2475 2600
Frequency

RichWave
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LTE/5G ff) ¥ [FIF

NR F:](.;Band Uplink Freq (MHz) | Downlink Freq (MHz) | BW (MHz) [:\:Il::llzx
nl 1920 ~1980 2110~2170 60 FDD
n2 1850™~1910 193071990 60 FDD
n3 1710~1785 1805~1880 75 FDD
nS 824~849 869~E804 25 FDD
n7 250072570 262072690 70 FDD
n8 8807915 925960 35 FDD
nl2 699716 729746 30 FDD
n20 8327862 7917821 30 FDD
n25 1850~1915 193071995 65 FDD
n28 703~748 758803 45 FDD
n34 2010~2025 2021~2025 15/4 FDD
n39 1880~1920 1880~1920 40 FDD
n40 2300~2400 23002400 100 TDD
n41 24962690 24962690 194 TDD
n50 1432~1517 1432~1517 85 TDD
n51 142771432 14271432 5 TDD
nbb 1710~1780 2110™~2200 70/90 FDD
n/0 1695~1710 1995~2020 15/25 FDD
n/1 6637698 617652 35 FDD
n/74 14271470 1475~1518 43 FDD
n’/5 X 143271517 85 SDL
n/6 X 14271432 5 SDL
n/7 33004200 33004200 900 TDD
n/8 3300~3800 3300™~3800 500 TDD
n79 4400~5000 4400~5000 600F TDD

Frequency Range

Corresponding Frequency Range

Designation
FR1 450 MHz ~ 6000 MHz
FR2 24250 MHz ~ 52600 MHz
600 MHz GHz Millimeterwave
I @ ]
LTE Re-farming Hsi ]mjs
:;1 :z :;1 = e I 25 T 255 37 0
::6 :: ::6 33 I/« 242 27.25
B41 -> n41 Frequency Range 1 (GHz)" Frequency Range 2 (GHz)"!
FDD Paired Spectrum  \__ Sub-6 GHz TDD )/ TDD GHz Bandwidth
RichWave
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5G Mobile focus product

Band 1| 2292 | gand 3 | Band 4 | B3> | gand 7| Band 8 |Band 12|Band 13| Band 20 | Band 34 | Band 39| Band 40| Band 41
Band 25 Band 26
us \Y; \Y; \Y; \Y; \Y; \Y; \Y; \Y; \Y;
EU \Y; \Y; \Y; \Y; \Y; \;
China Y \Y; \Y; Y \Y; \Y; \Y; \Y;
1109 Filter : B1, 2, 3, 5(26), 7, 8, 39, 40, 41
0907 Filter : . n20, n28FB, n39, n40, n66.
1814 DPX : 12, 13, 28
1511 Dual : B1+B3, B25+B66, B39+B41

m Available part
Developing

m Plan RichWave
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LogMag[dB]

SAWY Q8 EN T - PR

-10

-20

-30

-40

-50

-60

-70

-80

-90

-100

#’? \ = 521[dB]- M company

521[dB]- Richwave

3

1000 1375 1750 2125
Frequency

2500

s RTC46S2RUHA

@ Key Features
@ Freq. : 155971605 MHz
@ IL:
s 1.8dB @ 1559MHz
s 1.3dB @ 1575MHz
s 1.6dB @ 1605MHz
@ Attenuation:

s 58dB @ B13 Tx
(777~798MHz)

s 57dB @ B5,B8 Tx
(824~915MHz)

s Package: 5L QFN 1.1mm x
0.9mm

RichWave
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SAW/BAW WiFi/eE | yEds 38

Wi-Fi Frequency Bands

RTC46SO0TUHA e
3 60 MHz of Spectrum &
2.4GHz 1 3 Channels Allocated
RTC46S1TUMA 25 [oFs \
12
S5GHZ . 500 MHz of Spectrum &
RTC46S9TUMA 5 25 Channels Allocated
RTC46S9TUMB
, . i i
59 uumnmmumnnunummnuumuunmlnnn
6GHz 2 M.m.m.mlm.m AAESESR :
14 -------- ¥

]
5025 6425 8525 6875 7125
MHz

5925M : 7125M

1,200 MHz of Spectrum &
59 Channels Available

Sourced from Wi-Fi AIJ\iance
RichWave
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WiFi BAW Y& 58

- Simulation

Pass Band : 2.4~2.483 GHz

Insertion Loss (CH1~CH13)
— 0.9~1.2dB
* Rejection
— 38dB @700~2370 MHz
0 = — 14dB @2496~2500 MHz
g,gédoBsGHz — 38dB @2500~2520 MHz
— 40dB @2520~2690 MHz

— Measured
on wafer

Tested Filter on Wafer:
Measured and Simulated on Wafer

mé:
-10 2.3774 GHz
10 dB

-20

m8:
2 4604 GHz

-30 g- -1.265 dB — 36dB @3300~7200 MHz
-40 — 26dB @7200~10000 MHz
-50

-60 Bossin)

-70 o ES%Z%':;_}M_FTS_RS

-80
2.2 2.25 2.3 2.35 24 2.45 2.5 2.55 2.6
Freguency (GHz)

RichWave
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R|chWavei ?El:%ﬁﬁ:lf ,#FIFEH(WIFI/GPS/MobiIe)

Available Development |Planning

2022 2023 2024

1109 IOT B24 0907 GPS |.1, L5 0907 5G n12, n20, n25, n28F
1109 GPS L1 TRx n34, n39, n40, n41F
1109 LTE
B1, 3, 5(26), 8, 20, 39, 40TRx, 41(1 1109 LTE B2, 7, 12, 13, 28
00/120BW) 0907 5G n51, n66, n70, n71, n74
1109 2.4G 0907 5G
Wifi nl, n2, n3, n5, n7, n8
< 2520 QPX B1/B3, B25/B66
o 1814 DPX LTEB1, 2,3,5,7, 8
o
S~
(o] 1612 DPX 5G
E n1, n2, n3, nsl,‘ ;ZE n:‘,i:n, n20, n25, D
(V) ’ B1/B3/B7, B25/B30/B66
1511 Dual
1511 Dual B1+B3, B39+B41 1511 Dual B25+B66 e
1814 GPS Extractor 1814 Wifi Extractor
1511 GPS L1/L5 DIP
- . 1816 Wifi 6E band 5
g 1109 Wifi 2.4G eI
e 1816 Wifi 5G full band
; 5170 — 5835M 1109 n77, n79 band
< -
o 1816 Wifi 6E full band o
5935 — 7125M RichWave
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insights that empower you to understand loT markets

[ - >t P o 10T ANALYTICS
L j >
E FFJ»:F J;%;Rlﬁ Global Number of Connected loT Devices

Number of glebal active loT Connections (installed base) in Bn
259

21.5

‘Wireless Neighborhood
Area Networks
[WNAN)

Msc
Other

o N T EZ (Artificial Intelligence)
YNE#E A (Internet of Things)

RNE=
- IR

o]
° -5 = l 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
aTL3lT i

U‘i;f 10T ANALYTICS Insights that empower you to understand loT markets

Cellular / M2M
B Wired
LPWA

I wireless Local
Area Networks
[WLAN)

. Wireless Personal
Area Networks
(WPAN)

=2 IN AN
- B Fﬁ%ﬁf%ﬂ il Total number of active device connections worldwide

Number of global active Connections (installed base) in Bn
35+

304
254
204

154 139 =1

v
1
104 |
1
1
1
1

9.9 : I_\Non-loT

M ioT

83
7.0
5.9
3.8 4.7

0 g
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Sourced by IOT Analytics RichWave
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B i MonToR - BRI

. PARKING o N %-_ =
@ _L @ SPACE L\Eﬂﬁ' 1 E 7

LIQUID LEVEL
SEMSOR

O

- E|R, 2R, KA, I8, R
5 B T 7+

- BBEMERI R, BB E
ik BN

- BEIER

[ ]
lml

RichWave
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- ERHEWE

¢ %%Dj:% =] A
(WiFi)

=, SanskamE

\

;,GEF%C‘-[‘FN:E‘ 7 El %!‘

=

- BERB, BB EEER

(Low Power Wireless)
LPWAN —LoRA, NB-loT
LPLAN - BT/BLE, Zigbee

« ZMINFEERHEEL T

. ERHES
. Bt

| RichWave Confidential

Product Application

speaker

Home appliances |p cam

o

Doorbell Smart Meter

RichWave




Bluetooth/Zigbee Fji[¥mu I S5

ANT
PA
LNA
Audio DSP
RF
(BT)
Audio
Memory
Interface e Super low standby current ~ 1uA
e Super low power consumption ~ 0.135W (OP)
* Small size package
Part Number Feature Size Support EDR Status
RTC2624 Full FEM 16L QFN 2.4x2.4x0.8 mm NO MP
RTC26203 RX FEM 6L QFN 1.1x0.9x0.55 mm NO Developing
RichWave
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Insertion Loss Isolation P0.1dB Package
Feature Part No.
(dB) (dB) (dBm) (mm)
BPOT RTCEE15H 0.70 @ 2.40 GHz 30 @ 2.45 GHz 31 6L QFN
1.00 @ 6.00 GHz 29 @ 6.00 GHz 1.5x1.5x0.55
RTC6603U 0.38@ 2.45 GHz 23@ 2.45 GHz 30 SC70
0.24 @ 2.45 GHz 35 @ 2.45 GHz 6L QFN
RTC66080U 0.35 @ 5.80 GHz 26 @ 5.80 GHz 32 1.0x1.0x0.45
0.65@7.125GHz 22@7.125GHz
SPDT 0.21 @ 2.45 GHz 35 @ 2.45 GHz 6L QFN
RTC7608U 0.35 @ 5.80 GHz 25 @ 5.80 GHz 32 1.0x1.0x0.35
0.53@7.125GHz 23@7.125GHz
RTCE619U 0.33 @ 2.45 GHz 34 @ 2.45 GHz 34 6L QFN
0.43 @ 5.80 GHz 25 @ 5.80 GHz 1.0x1.0x0.35
Sp3T RTCEE17U 0.31 @ 2.45 GHz 22 @ 2.45 GHz 30 8L QFN
0.53 @ 5.90 GHz 19 @ 5.90 GHz 1.5x1.5x0.45
0.2 @ 1.0GHz 49 @ 1.0GHz 14L QFN
SPAT RTC8614U 0.3@ 2.7 GHz 34@ 2.7 GHz 32 2.0x2.0x0.6
0.4@ 3.8 GHz 29@ 3.8 GHz
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-- pass AEC -Q100 Level 2

5GHz full FEM 5GHz RX FEM 6GHz RX FEM BPA

-- RTC1630 (3mmx3mm) --RTC1631 and RTC16504 -- RTC16xx = o '4;.

- PA+LNA+SW --SW+ LNA -- SW+LNA o

- pass AEC -Q100 Level 2 - pass AEC-Q100 level 2 e
lj_l/j_;:j "EI‘/./ -- support 802.11p pH:r‘;;I,\c

2.4GHz full FEM 2.4GHz RX FEM 2acHs X

. RTC1620 (3mmx3mm) --RTC1621 and RTC16206 L

-- PA+LNA+SW | —SW+LNA 24GHz RX

-- pass AEC-Q100 level 2

- _?"R?Zf;:zs‘(:fmg” WiFi 6 SPDT and SP3T for WiFi 6E and UWB
A A ——— ——— - RTC16004 (SPDT)

--RTC1603 (SP3T)
-- pass AEC-Q100 Level 2 - RTC16006 (SP3T)

/ SPDT (Up to UWB) SPAT (Up to UWB) \
-- RTC86102EU/FU (1.1mmx0.7mm) -- RTC86104CU (1.1mmx1.1mm)
-- RTC86102GU/HU (0.95mmx0.6mm) -- RTC86104DU (0.95mmx0.95mm)
--ES: 2021/Q2
LTE LNA (L/M/H) LNA Module GPS LNA
~ g'fg‘afs‘",\’/lasze ———— - LNA+SPST ————  _RTC8604 (L1 Band)
- --QFN1.1*1.9 —
k  QFNL1%0.7 Q RTC9601N (L5 Band) /

S r—]“lﬁ AEC-Q100 RichWave
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VERIFIED
MARKET $37.80
RESEARCH BILLION

1. SHEMIRZEH - 56%A & (2020-2025)
$11.88 2. BBAER - 72%A £ (2020-2025)

BILLION

Global
Radar Sensor Market
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2018 2019 2020 2021e 2022e 2023e 2024e 2025e

Global RADAR SENSOR Market

OPPORTUNITIES AND FORECAST, 2021-2030

Global Radar Sensor Market is
expected to reach $33.14
Billion by 20320

Growing at a
CAGR of 13.10%% (2021-2030)

EDMS mOMS mPM2.5

»o J .7 =KI=p
Source: Verfied market research, Allied market reserach and Yole developpement website DMs: R AEIREA oms: BEASRA RichWave
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RTC6031 radar
sensor module
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n 2021-1102
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ACCURATE RADAR SENSE
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- RADAR SENSE

RAE AREE
CEEBERIE
PR BRI EE }f; iﬁNEe%t Column: Amazon wants to use radar so -~ Google i —FA7 Nest Hub £ B
Thermostat#s HE A& Al 71488 fh i
nostatrs s exa can watch as vou slee RACerRAORRR i 2
B - I BIREER P “ )
NS RmE *FCC issued approval RichWave
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2020 2021 2022

60GHz = 7KK B HIZ2 (AIP)

5.8GHz B8 2 B fll 28 ko B SH B E Rl 28
(RTC6012) (RTC6013/6022/6031)
e QFN2.2x2.2 e QFN 5x5
e Single antenna * 1TXantenna, 1 RX antenna 7 = kT =5 Y2k =t M| B
* Very low operation current (50uA) e DSP with Algorithm Eﬁ&ﬁ =] EDZ,?JJE‘E
* Motion detection * Motion + Range detection (1T2R,AOA) RichWave
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“..Qualified by AEC-Q100

o%o
. Needs ‘ ’Satisfaction
Customers

.'-‘Design for Manufacturing

Checked by DFMEA/ PFMEA

wE  CONSUMER

Design for. Reliability - L[

New.Product Introduction

1S09001/QC080000
CERTIFICATION

“,3 Party Audit

RichWave

| RichWave Confidential


簡報者
簡報註解
在當今競爭激烈的環境中，我們認識到品質對公司的成功至關重要。
立積品質保證的執行方向是在以ISO9001/QC080000 國際品質管理系統的基礎架構上, 展開規格更嚴謹、品質更高端的工規及車用產品開發及驗證!
落實從產品設計、規格達交、可靠度保證及售後服務來建構完整品質管理流程以達成客戶滿意的最終目標!
充分體現我們的品質政策【品質精益求精、客戶滿意至上】達到立積對客戶的品質承諾!



PDCA 3 il T 2B ik

P 3 IITBIIIIIIIIIIII ~ S AIIIIIIIIIIIIIIIIIIIIIIT -
» Market Share Plan S p * DFMEA
» Cost Evaluation e TestPlan
eGP Commitment  Reliability : HTOL /HAST /TC /ESD..
« PPAP

Qualification

‘ ——————————————— N
e CIP/Zero Defect DPPM

Control Action R 1 S — o
Do -  Partnership Supplier Management
Customer service MP Monitor e GAGE R&R
* PFMEA/SPC
e ORT: HTOL/ESD/ Pre-con / UHAST...

Corrective
B’ Actions

Change Check

* FA/CCN Service

» SOP Standardized i Y

* ECN Review Board
e PCN Distribution
» EOL Notice

RichWave
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簡報者
簡報註解
我們依據PDCA的精神, 產品自開發、驗證、量產至客戶承認, 都有計畫性地執行對應管理!
透過夥伴關係的供應商管理, 執行產品可靠度監控, 招開變更審查會議, 專業的FA分析及客戶服務,
針對不足,推動持續改善專案, 就是為了達到對客戶品質的保證, 高滿意度的達成!


LIPSl e e ey e

.................. SecurityProtection

* File Sharing with

Product Life Management platform Joint Party

NPI (Wafer / Material) Design Rule
ENG. Change Knowledge Management

p [ ]
- KM ’ oye
End of Life 8‘ (KM) : m'm

Suppliers

oio
MM

SOP _ : Customers
Datasheet .

Marking Spec FCST/ Production
Bonding Shipment

Qualification Report !

L} )
.....
000000000000000000000000000000000000000000000000000000000

e Customer Service

RichWave
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簡報者
簡報註解
當然, 加速產品研發時程，優化生產流程，掌握品質監控亦是品質管理主軸!
我們強化PLM系統管理產品研發流程、轉換至 SAP系統以加速生產及出貨時效、導入B2B 知識庫平台強化客戶與供應商資料分享!
管理流程系統化是立積對客戶在產品品質保證及生產效率提升的最佳實踐及承諾!



SR/ FHR] /SR

X
|_
ql_) * GaAs e GaAs e GaAs * GaAs
> e SiGe * SiGe * SiGe * SiGe
‘5 * GaN e GaN
<
3 I B R
0
O] ¢ GaAs * GaAs e CMOS/SOI e CMOS/SOI
E e CMOS/SOI e CMOS/SOI * GaAs * GaAs
@)
<
3 I B
P
% * |IPD e |PD * |PD/wafer & Substrate type
® e SAW * SAW * SAW
o e BAW * BAW
e QFN /DFN (thin) e QFN / DFN (thin) e QFN /DFN (thin) e QFN /DFN (thin)
e LGA +CSP e LGA +CSP * LGA + CSP (thin) * LGA + CSP (thin)
e WLCSP  WLCSP e AiP/AoP e AiP/AoP
e WLCSP e WLCSP
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簡報者
簡報註解
Process technology roadmap
For Active-Transmitter, 2021 我們使用GaAs & SiGe for PA design, 2022 我們會有GaN for PA design.
For Active-Receiver, 2022 CMOS-SOI比重會提高.
For Passive device, 2021我們開始BAW的產品開發, 2022 開始納入substrate base的 IPD
For package, 2022 我們會導入AiP/AoP package




BN

2021 2022
RERMEEK

nl o SoC and Wi-Fi 6E/7 (Low EVM noise floor)
Radar Sensors
Indust

tomotive Certification

i RY Al &

S$G9000, GS 12C, NI STS T4, RedDragon
Low/High temperature characterization

mmﬁﬁmﬂgm
R R F 7) BRE

Dual/Quad-site production = 3

RichWave
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簡報者
簡報註解
在RF的領域裡, 如何提升量產測試能力, 以及提升生產品質, 充滿挑戰。
這一部份, 在各位夥伴專業的支持下, 我們一一找到了解決方案。同時, 我們仍保有成本競爭力。
立積也積極地與國際接軌, 陸續導入了國際大廠(NI & PAx)的先進測試平台。
在機台的選擇, 彈性是量產必須考量的重點之一, 系統如何能持續應用在未來新產品的量產上, 如5G, Wifi-6e, Wifi-7, Radar sensor, 都已經在我們的規劃平台之中。
除此之外, 因應工業規格, 以及車用系統的需求, 測試工程在高低溫驗證, Richwave已經投入相當的資源, 即將看到成果。


ESG = ":: Ju\‘ ll’r

o IMFRER Y EWEIERN]  UBEEFEXKERRE, MNB—EXELESHEES] @ BIRIRIEK
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https://www.youtube.com/channel/UCbj4-AxD_nbmPLMaKVWBalg/videos�
https://www.linkedin.com/company/richwave-technology-corp-4968-/�
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