N avian M arketing Report

Front End Module TS EEEI AT O DA RESEE
RF Devices/Modules for Cellular

2023-2024

2024 £ 5 A 1 B5HI
ALR—FTxEET S RF Devices / Modules
@DFront end Module (ASM-RX Module+-TX Module+PAiD-PAMiD-FEMiD-Multiplexer-
Antenna Multiplexer-5G TX Module/PAMiF - AIP- mmW Module) @Antenna Switch(For
Main RF-For RX Diversity) @Power Amplifier Module @Duplexer(SAW/BAW/TF-SAW)
®Band Pass Filter(SAW/BAW/TF-SAW/LTCC for Sub 6GHz/IPD for Sub 6GHz) ®TCXO

Cellular Terminal Shipment Forecast bv Product Tvpe

B Smart Phone

M Traditional Handset

8500 W Tablet

| 0T etc 3,149.0
Laptop PC -

M Router/Dongle 2,833.0

W NEW Product-X

3,000

2,330.8
2,134.2 2,097.7 m———

2,204.0 2,128.7
I

million units

CY2019 CY2020 CY2021 Cyz022 Cyz023 Cy2024 Cy2025 Cyz026 Cya027

Cellular 10T Cellular V2X

O AL FHSmart phoneFED Cellular Terminal D R AXZEHES LK
BEF DMobilet 2R &(E—REBEY S,

SR EZES | I HMEBDEIE 415G (245G Redcap) (LD ERE
o LEARFESN RIS FERZHLET S, Category&bf(ilOTl’:ﬁj\ﬁénéc

Smart phone ellyar . :
e @ '3 Dewc‘eg)f-

Cellular vzxa)#*itéﬁl:so%ff;l#t
HY, 5#100%I=,
SGIEIF2-3FH LU RIE(L,

AT— hfbyjua'-%'cc(euularﬁﬁﬁﬁ
EOHEMA,

5GAEfElIE R Z4E<, RFFEDaV T
WA RLIREIIZE R LIZ<LY,

CellularfiiZ D E&ELAEIZ KD

T. Rt

5G{EX°WiFi. NTN (FI2&E) & D

EFIT &> CRFFEIZEML A ED

S5GMHEMIEIZHE> T, Tablet-
Notebook PC@ Cellular{g &S AFE
k. Notebook PC-TabletTi15% #ll ;&
T BHLTIILFIELTEHEATRE,

Report $Sample

RF Devices /| Modules Market Forecast
- For FEMs / For COB -
* SEOTIBHEFMOT—21E, Antenna Switch-Duplexer- BPF-PAMDFEMA B E 4y . B UFEME [+Multiplexer® & F LA
YUbLiAO.
CHSRFFEM DR EEEBRLV2023E 12514 5 IR For Handset)(2, 31745 H196.9%¢)18,400.2million dollars& i o7=, v
202TE DT IRIRHEI£25.815.2million dollars|ZiiA T HEFMLI
2023E A LNETFHREREF8 8D
— 77, FEM@E 1T O Hi iR RAE (4. 20235 THIF HL92.95D 7 416 4million dollars& K& GRA LT,
iogﬁuﬁ%‘ Handset[8](} (COBD AL REE T [E DA AHEL . 20279 DFEME 1+ O 15 BH%(3:9,.988 Smillion dollarss
.

itel Power 55

INIA /St h 7 B3KSA
TxPmm
J0E6DA A

3.763. 1840 mm

1C Huaying

IYOYUDEN 18. s

1,060,530 6mm

15, B28RX SAW Filcer a CETC Huaying
1.1240.89¢mm

20,8172 Quadplexer 8P ks o

LR R K BN 4

21, LICC Filter NA
2.50%1.96xPem

22 LTCC Filter NA
1,544 8% Penm

23 LTCC Filter TDK
1,850.85xPmm

€ FEMMEHD20235E 0 5 OEFYRREILT. e, handset Bl (T DE T YHRELBETESILITHD,

45,000

40,000 R’ B
A C "20?'1 9 J
35,000 02 33,769
30,222 For FEMs
30,000 28,056 27.505
- 26971 p5gq7 27.505
2 25000 22253
= 20000
-
15,000
= For Handset
10,000 19,703 19,685
15,713 18,986 [l 18,400 NET
5,000
<2y Antenna
0
CY2020 GY2021 CY2022 CY2023 CY2024 Y2025 CY2026 CY2027 Component count 236pcs
Estimale by Navian ©2024 Navian Inc. Al rights 1 Estimate by Navian © 2024 Navian Inc. Al rights reserved 137

NTN for Mobile service O

Filter demand by FEM/COB in Latest 5G Smartphones
& Smartphone® MMobile 33 [ ONTN(Non Terrestrial Networks) #—E ZAGEBEEh T S,

& REMGAYRI—5ELTIE, BEREF—EALES, +  iPhoneZZEEAIZHE B 5G SmartphonelLPAMIDZE L ELTZFEMIFR A AL,

; L ZOE. SCERIZHESTFiterF EIXFEMEANTAMEK
+ IR7E. Apple®iPhone X HUAWEID — & 0 Smartphone T. NTNE D B R # ERAL- M2 AE Y —E AN RAL -
Thovs, manenen® - ECBHY. HUAWEIEHonor O BT T3 COBT MR M AN AR =,

* SOt BEOCular B ElE ERLEHEEEY —EAE R CRAIEEND REL. HONORSOIite Tl PAMIDDIRAZE L& . 2 EHIIZCOBA—ADRFERETE R

Cellular Operator/Satellite Smartphone OEM/Satellite

FEM/COB in Lates Smartphones

CellularERHLHEBEFREENRIFD  Apple PHUAWEIZE DSmartphone A—H—& 100%
Celular A RBEEAL THI>HEBEY — HRAEBLELNNEAORKBLHEM e
EX. LTITSWEEEY—ER, 80
coB

Bandl Space X/KDDI n254 Globalstar/Apple 70% -
Band2 Space X/T-Mobile n255  Tiantong/HUAWEI b
Band3  AST/Rakuten L-Band Beidu/HUAWEI ‘f“”‘? 94.9% ae1

0 : 72.7%

30% 59.4%

20% For FEM

10% 18.0%

0% ——— v pvoy -~

oLD Y2014~ Y2016~ Y2019~ Y2023~ ‘(2023* NEW

TIME(SREtDHFHLE)
HDuplexerEFile2BELTHILL TS
HCODB(Discret) MMultiplexer [ 28 M COB[Discret) Duplexer ELTH S TLVE.
© 2024 Navian Inc. All rights reserved 82

Estimate by Navian © 2024 Navian Inc. All rights reserved. 50 Estimate by Navian

OEHLAHITEFD FAX ALIAHAMXITEFA—IL-BEEICTERYET,

BEHHTERE
RF Devices/Modules For Cellular 2023-2024 H A§&
-CD-ROM (PDF file & Excel file)-

202458 1H
A4k TILHS5— 296 RS5AK(FFE) CD-ROM(PDF file) XEIRI¥FFELN-LEEA
PDF file of report/Excel data

Offi#& @ Section license 315,000 F (A1)

570,000 M (Fz31)

O%FIFEH
O&HAR

{Corporate license
Section license £, EADEENOZFIABICRESE T EEET,
Xett(ETEESH) TOSFADB AL, A7 arDa—RL—rSAEVATOTIREERYET O T, FTREYSFZTTIRHMEEN,

BEREVLEHE-BHUAAL
ARt FETV
By . Lk &R andoh@navian.cojp
T 167-0041 RIR#IZ A X EFF 2-18-2
TEL 03-5303-1303 FAX 03-5303-1304
XEZIWE, ABLR—FOEEITH., BHEEOEICRETHEIRYAHAESVGEREIFZEICAH)




Phase1. Cellular Terminal Shipment Forecast

1. Cellular Terminal Shipment AND Update

1. Cellular Terminal Variation & Definition

2. Cellular Terminal Annual Shipment History CY2001-CY2024

3. Annual Cellular Terminal Shipment Trend by Product Type

4. Annual Cellular Terminal Shipment Trend by Cellular Standard

5. Annual Cellular Terminal Market Share Trend CY2020-CY2024

6. Key Terminal Manufacturer Annual Shipment History CY2020-CY2024

7. Cellular Terminal Shipment by Maker & Cellular Standard History CY2020-CY2024
II. 5G Situation & Topics

1. Cellular Terminals Classification For 5G

2. 5G Specifications Comparison to LTE

3. Detailed 5G Specifications

4. 5G Application Trend

5. 5G standardization History & Schedule

6. 5G standardization Release15 & Release16

7. Cellular IOT vs Non Cellular IOT

8. 5G Frequency Band Plan

9. Wireless Frequency Band Standard Organization

10. 5G Frequency Band Plan

11. Detailed Sub 6GHz Frequency Band Plan

12. 5G Smartphone Shipment CY2020-CY2024

13. Outline of 5G Smartphone Venders

14. 5G Smartphone Shipment by destination

15. 5G Shipment CY2020-CY2024 by Brand

16. 5G Product Shipment by Platform

17.5G RF Front End Circuit

18. Conventional FEM for Sub 6GHz

19. Main Players FEM and Main RF components for Sub 6GHz
Il. Cellular Terminal Shipment Forecast —CY2027

1. Cellular Terminal Forecast by Product

2. Cellular Terminal Forecast by Standard

3. 5G Cellular Terminal Forecast by Band Group

4. Forecast of Sub 6GHz Band Combination

5. Increasing FDD bands for EN-DC

6. 3G/4G/5G Band Plan Update

7. DiversityMIMO Forecast

8. Multi-band GNSS(GPS) for High-end Smartphone

9. Multi-band GNSS Forecast

10. NTN for Mobile service Outline

11. Mobile NTN Device forecast

12. Cellular Terminal Forecast by Product & Standard

13. Cellular Terminal Forecast by Standard & Frequency

14. Cellular Terminal Forecast in Detail

15. Future Market Opportunities by Standard in CY2027

Phase 2. RFFE LATEST Trend & NEW RF TechnologIES
& RFFE Potential

|. REFE Design Outline
1. How will Sub 6GHz RFFE Change from 4G to 5G?
2.5G RFFE ESTIMATION by Platform
3. Detailed 5G NR RFFE Estimation for Full Specification
4.5G RFFE ESTIMATION EN-DC Combination Examples
5. Sub 6GHz Co-Existence with WiFi
6. What's Dual Uplink?

II. Cellular RF Platform Forecast —CY2027
1.5G RF Platform share Trend

—CONT7ENT7S —

2. 5G Platform Forecast
3. 3G/4G/5G Total Platform Forecast
IIl. Latest band plan & Filter Technology Trend
1. 3G/4G/5G Band Plan
2. Detailed Sub 6GHz — Sub 7GHz Frequency Band Plan
3. 5G Frequency Band Plan
4. 5G-Advanced Frequency Band Plan(\WWRC23)
5. Allocation of RF Filter Technologies
6. Overview of RF Filter Technology
7. TF-SAW Outline and Major Suppliers
8. Bonding Methods and Process Flow
9. Major Bonding Makers
10. New Filter Technology for 6GHz-10GHzDetailed Table of RF Components and FEMs
IV. Consideration of transition from FEM based to COB (Discret) based
1. RFFE tend to expand COB (Discrete)
2. Cellular Terminal Market Forecast
3. Filters & TCXO in 21 I0T Modules
4. RF Eh3% AT % 4G &5G [ 0T TREGEKR
5. High-end (& FEM ##t. Middle/Low-end I& COB?
6. Filter demand by FEM/COB in Latest 5G Smartphones
7. Filters by Technology in Latest 5G Smartphones
8. Filters in Latest 5G Smartphones
9. Promising fields & Customers Shift to COB (Discrete) from FEM

V. Noticeable Smartphones Teardown

1.iPhone15 -A3089- JAPAN Model
a. RF block diagram
b. Teardown pictures
2. Galaxy S23 SC-51D
a. RF block diagram
b. Teardown pictures
3. HUAEWIMATE 60 Pro
a. RF block diagram
b. Teardown pictures
4. Honor 90 Lite
a. RF block diagram
b. Teardown pictures
5. OPPO Find X6
a. RF block diagram
b. Teardown pictures

V1. 6GHz RFFE Examples and Aanalysis

1. Sub 6GHz RFFE of Huawei MATE20X5 EVR-ANOO

2. Sub 6GHz RFFE of Xiaomi Mi Mix 3 5G M1810E5GG

3. Sub 6GHz RFFE of OPPO Reno3 5G

4. Sub 6GHz RFFE of SAMSUNG GALAXY S20+ 5G SC-52A
5. Sub 6GHz RFFE of Apple iPhone12Pro A2406

6. Sub 6GHz RFFE of SAMSUNG GALAXY S21 Ultra SC-52B docomo
7. Sub 6GHz RFFE of Apple iPhone13Pro A2483

8. Sub 6GHz RFFE of iPhone 14 Pro MAX USA

9. Sub 6GHz RFFE of Fibocom FMB50-CN (5G I0T Module)
10. Xiaomi Redmi Note 12 Pro 5G

11. HUAWEI MATE 60 Pro

Phase3. RF Devices / Modules Market Status & Forecast

|. RF Devices / Modules Total Market Forecast CY2020-CY2027
1. RF Devices / Modules in This Report
2. RF Devices / Modules Total Market Forecast Detail Data
3. RF Devices / Modules Total Market Forecast - For FEMs / For COB (Discrete) -

4. RF Devices / Modules Total Market Forecast - Except overlap -
5. RF Devices / Modules Total Market Forecast Detail Data - Except overlap -
6. RF Devices / Modules For Cellular Market Share Breakdown -CY2019-CY2024
II. Eront End Module & Sub Front End Module Market Forecast CY2027
1. Front End Module/ Sub Front End Module Variation & Circuit Examples
a. Outline of PAMID
b. Multiplexer: Quadplexer Example & Outiine
¢. Antenna Multiplexer Outline
d. Front End Module & Sub Front End Module Variation & Outline
e. Front End Module & Sub Front End Module Usage
f.FEM Trend & Future Estimation
g. Usage of Front-End Module by Customer
h. Enter the RFFE market one after another
2. FEM Market Forecast
a. FEM Supply-chain
b. Front End Module Market Trend & Forecast by Product Type
c. Front End Module Market Trend & Forecast by Product Type: Detail Data
d. Front End Module Market Trend & Forecast by For Apple/For Others 1/2
e. Sub Front End Module Market Trend & Forecast by Product Type
f. Sub Front End Module Market Forecast: Detailed Data
3. Antenna Switch Module
a. Antenna Switch Module Market Size Trend & Forecast by Product Type
b. Antenna Switch Module Market Forecast: Detailed Data
c. ASM Market Share Trend
4. TX Module
a. TX Module Market Size Trend & Forecast by Product Type
b. TX Module Market Share Trend
5.FEMID
a. FEMID Module Market Size Trend & Forecast by Product Type
b. FEMID Market Forecast: Detailed Data
c. FEMID Market Share Trend
d. FEMID Market Share Breakdown per Product Type
6. PAMID
a. PAMID Market Size Trend & Forecast by Product Type
b. PAMID Market Forecast DATA
¢. PAMID Market Share Trend 1/2
d. PAMID Supply chain
e. PAMID Suppliers Outiine
f. PAMID Market Share Breakdown per Product Type
7.5G TXM(PAMIF)
a. Outline of 5G TX Module
b.5G TXM(PAMIF) Market Forecast
¢.5G TXM(PAMIF) Market Share Trend
d. 5G TXM(PAMIF) Market Forecast DATA
8. AIP(Antenna In Package) for Millimeter Wave
a. AIP(Antenna In Package) Market Forecast
b. AIP(Antenna In Package) Market Share Trend
9. mmW Module
a. mmW Module Market Forecast
b. mmW Module Market Share Trend
10. Diversity FEM
a. Diversity FEM Market Size Trend & Forecast by Product Type
b. Diversity FEM Market Forecast: Detailed Data
c. Diversity FEM Market Share Trend
d. Diversity FEM Supply chain
11. Multiplexer
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a. Multiplexer Market Size Trend & Forecast by Band Combination
b. Multiplexer Market Size Trend & Forecast by Product Type
a. Multiplexer Market Size Trend & Forecast for COB or For FEMs
b. Multiplexer Market Size Trend & Forecast by Duplexer Type
c. Multiplexer Market share Trend
d. Market Share Breakdown per Product Type
12. Antenna Multiplexer
a. Antenna Multiplexer Outline
b. Antenna Multiplexer Market Size Trend & Forecast by Product Type
¢. Antenna-Multiplexer Market Forecast: Detailed Data
d. Antenna-Multiplexer Market Share Trend
e. Antenna-Multiplexer Market Share Breakdown per Product Type
lll. Antenna Switch
1. Total Market Size Trend & Forecast
2. Antenna Switch for Main RF Market Size Trend & Forecast
3. Antenna Switch for Diversity Market Size Trend & Forecast
4. Antenna Switch for Main RF Market Share Trend
5. Antenna Switch for RX Diversity Market Share Trend
6. Annual Antenna Switch for Main RF Market Share Breakdown per Product Type
7. Annual Antenna Switch for Diversity Market Share Breakdown per Product Type
IV. Power Amplifier Module
1. Market Size Trend & Forecast by Product Type
2. M/M PAM Type & Outline
3. Multi-band/Multi-mode PAM Market Size Trend & Forecast by Product Type
4. Power Ampilifier Module Market Forecast Detailed Data -Quantity-
5. Power Amplifier Module Market Forecast Detailed Data -Quantity-
6. PAM TOTAL Market Share Trend
7. Single PAM Market Share Trend
8. Multi-band/Multi-mode PAM Market Share Trend
9. Power Amplifier Module Market Share Breakdown per Product Type
V. Duplexer
1. Duplexer Market Size Trend & Forecast by Product Type
2. Duplexer Market Size Trend & Forecast for FEMs
3. Duplexer for FEMs
4. Duplexer usage by Band Duplexer
5. Market Size Trend & Forecast by Band
6. Duplexer Market Forecast Data table
7. Duplexer Market Share Trend
8. Duplexer Supply chain
9. Duplexer Market Share Breakdown per Product Type CY2017-CY2020
VI. Band Pass Filter
1. Application & Classification
2. Band Pass Filter Market Size Trend & Forecast by Application
3. Band Pass Filter Market Size Trend & Forecast by Product Type
4. Band Pass Filter Market Size Trend & Forecast for FEMs
5. Band Pass Filter Market Size Forecast by Application/Technology
6. Band Pass Filter Market Size Forecast by Technology/Application
7. BPF Market Share Trend
8. Filter (Duplexer & BPF) Suppliers Outline
9. Low Performance Filter (IPDLTCC) manufacturers
10. Filter market Analysis -for FEM/for COB-
11. Chinese SAW Filter Maker Market Share Trend
VII. TCXO
1. Market Size Trend & Forecast by Application TCXO
2. TCXO Market Share Trend
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