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Front End Modules & RF Components in this report

@DFront end Module (ASM-RX Module:TX Module-PAiD-PAMiD - FEMiD - Multiplexer- Antenna
Multiplexer-5G TX Module/PAMIF - AIP-mmW Module-EN-DC FEM) @Antenna Switch (For
Main RF-For RX Diversity) @Power Amplifier Module @Duplexer(SAW/BAW/IHP) ®Band

Pass Filter(SAW/BAW/IHP/LTCC for Sub 6GHz/IPD for Sub 6GHz) ®TCXO

Cellular Terminal Shipment Forecast by Standard
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Expecting a completely new kind of
gadget with completely groundbreaking
display and input-output style different
from existing mobile gadgets, and it will
be the engine of 5G era.

Cellular adoption in Tablet and
Notebook PC will become full scale as
5G becomes widely used. It should
become the adrenaline shot which will
stimulate the Tablet and Notebook PC
market.
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It is one of the highlights of 5G, but
NR-IOT of 5G standard is likely to

take a while. IOT market will expand
mainly in 4G-based NB-10T for now.
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Product which would most likely adopt
5G.

However, as for milli-waves, it is
strongly thought that adoption would be
limited due to issues with space, cost,
and power consumption.
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LTE adoption would be the next step for
Cellular V2X. Because of competition
with WiFi-based 802.11p, demand size
would be limited.

Would be the last to adopt 5G. Also, it
will only adopt either Sub 3GHz or Sub
6GHz, and not milli-waves.
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TX Module
Market Size Trend & Forecast by Product T

Multi-band GNSS Forecast
3,500 @ On top of the decrsase in shipment of Cellular Terminal
as0

# GNSS (GPS) for Cellular Terminals like - TXM-Quantiy basis- in 2020 affected by COVID pandemic, the increass in 5G
smartphones had only supported 1.5GHz band (L1) = 1265 1288 smartphones adopting PAMD and FEMID resuted in
demand shrinkage for TXC Module

single band up until now, but some movement Lt ' 1077 S KR
toward multibanding by adding 1.1GHz band (L5) is . = " @ Market size of TX Medule in 2020 was 1,078 7 million pes
being actualized. H (Yo 91 4%, quantity) arnd 1,0002 million deollars (Yo

H 91 9%, amourt).]
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# Xiaomi MiB released in June 2018 is the first

. . # Ieanwhile, increase is expected for adoption of Low—end
multiband-supporting smartphone.

Platform from companies like Media Tek which adopt TX
Module in middle/low-end 5G smartphones,

# It supports dual bands of L1 (1.5GHz) and L5 . 10T Morduke market. Such increase should o
(1.1GHa2). growth in TX Module demands.
TXM-Amountbasis- @ Market size of TX Module in 2021 is expected to reach

122 1218 12317 million pes (Yo 11446, quantity) and 1,166.0
J milion dollars (YaY 116 8%, amount)

ikon uia-

B

4 Purpose of multibanding GNSS is to improve
positioning accuracy and time.
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@ For self-driving automobiles which is expected to
be commercialized in the future, some say triple—
band GNSS with L2 (1.2GHz) added will be adopted
However, commercialization is still a few years away.

s 4 Although PAMID adoption is expected to increase in [OT
and low-end smartphones in the future, there may he
cases where the market returns to TX Module for lower

e cost in 5G smartphones where PAMID is the standard
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& TX Wbdule market is expactad to maintain the currart
level of demand, and market size in 2025 is expected to

. % 5 8 8 8 B %

e be 1,253.0 million pes based on quantity and 1,214.7
CY2018 CY2019 CY2020 CY2023 CY2024 CY2025 million dollars based on amount
Single band L-1 17479 1,855.0 1811.0 2,080.0 2,150.0 22500 2,400 0| 2.500.0|
Multi band L-1L5 5.0 10.0 4374 530.0 600.0 705.0 T80.0) 850.0f
||'DTAL I 1,752.9 1,885.0 2,348.4 2,810.0 2,750.0 2,955.0 3.|8D.ﬂ| 3,350.0
Million units

Conventional FEM for Sub 6GHz

~The major components are Switch, Filter, and PA~

Sub 6GHz 5G TX FEM @ There are 2 basic types of FEMs for Sub 6GHz: TX
Dual band Module (often called PAMIF in the market) for

transmitting and receiving. and RX Module (called 5G RX

U-Blox SARA-N201-02B/SARA-N280-02B
Block Diagram
@ U-Blox SARA-N201-02B and SARA-

N280-02B are 10T Modules that

TAIYOYUDEN T4 SGHZ)

\7 B-20 support NB-IOT. o A O il 5 S i i, Module here at Navian) for receiving.
SR, @ Each supports only 1 band of LTE FDD. _\; @SG @ As for the materials of the main components, Antenna
sz ean B PP Y . n79 BPF Switch and LNA are SOL. and Power Amplifier is GaAs~
Transceiver & wonrco
Skyworks cono  (eieudishel @ SARA-N201-02B supports Band-20 TTINTBE SGHe) . Ef e
. 5 ’ ; ‘ : .
« Hi2110 and adopts Taiyo Yuden's SAW Filter. 7 I»w @ Sub 6GHz (n77/n78/n79) for 5G is TDD (Time Division
= HiSilicon Duplex) Band, so no Duplexer is used.
- A
. EPSON @ SARA-N280-02B supports Band-28 4 “"1 @ Band Pass Filter, aside from the ones Apple makes with
and adopts RF360's SAW Filter. BAW Filter, is LTCC (laminated ceramic) or IPD
(integrated passive device).
SARA-N280-02B @ Chipset is HiSilicon’s Hi2110, that Sub SGD::I.':I"F:‘X FEM i i AN W S B o
. integrates Transceiver and Baseband. characteristics is used, it lets a single antenna share
== w4 Sarn 35GHz (n77/n78) and 4.5GHz (n79), and also avoids
SAW Filter @ It does not support GSM, and uses a «—BAW Filter enable to share the antenna interference with adjacent 5GHz of Wi-Fi
B20pAM NB-OT discrete Antenna Switch on Front End, W75 BPF @ However, the BAW filter is more expensive than other
Transceiver & g g tias POLTCC :
e Qoric. et combined with Qorvo’s single band PAM. o . asor :1'::{;:;::‘[;‘6:0::':%2"‘“ than Apple use
o *«* Hi2110
HiSilicon ;; R @ Also, Skyworks creates its original Filter circuit on the
Tcxo" . m b sou FEM substrate, using a combination of inductor and
- EPSOI
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Phase1. Cellular Terminal Shipment Forecast

1. Cellular Terminal Shipment AND Update
1. Cellular Terminal Variation & Definition
2. Cellular Terminal Annual Shipment History CY2001-CY2021
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
6. Key Terminal Manufacturer Annual Shipment History CY2015-CY2021
7. Cellular Terminal Shipment by Maker & Cellular Standard History CY2015-CY2021
II. 5G Situation & Topics
1. Cellular Terminals Classsification 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 CY2019-CY2020
13. Outline of 5G Smartphone Venders
14. 5G Smartphone Shipment by destination
15. 5G Shipment CY2019-CY2020 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
20. Consideration of Antennas & Filters for Sub 7GHz
ll. Cellular Terminal Shipment Forecast —CY2025
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 1/2
6. 3G/AG/5G Band Plan Update
7. Diversity Forecast
8. Multi-band GNSS(GPS) for High-end Smartphone
9. Multi-band GNSS Forecast
10. Cellular Terminal Forecast by Product & Standard
11. Cellular Terminal Forecast by Standard & Frequency
12. Cellular Terminal Forecast in Detail
13. Future Market Opportunities by Standard in CY2025
14. How will Sub 6GHz RFFE Change from 4G to 5G?
15. 5G RFFE ESTIMATION by Platform
16. Detailed 5G NR RFFE Estimation for Full Specification
17.5G RFFE ESTIMATION EN-DC Combination Examples
18. Sub 6GHz Co-Existence with WiFi
19. What's Dual Uplink?

Phase 2. 3G/4G/5G RF Platform Analysis

|. RF Platform Trend & Forecast
1. 5G RF Platform share Trend
2. 5G Platform Forecast
3. 3G/4G/5G Total Platform Forecast
II. iPhone13 Pro Analysys
1. iPhone13 Pro vs. GALAXY S21+in mmW Part
2. mmW in iPhone 12 Pro for USA
3. RF Components and FEMs in iPhone12 & 13
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4. Detailed Table of RF Components and FEMs in iPhone12 pro & 13 pro
5. Teardown of iPhone 13Pro USA Model
I1l. SAMSUNG Galaxy S21 Ultra 5G SC-52B Teardown
- Latest GALAXY S series compatible with mmW & Sub 6GHz-
1. RF Circuit Diagram
2. RFFE of GALAXY S21 Series by model
3. SAMSUNG Galaxy S21 Ultra 5G SC-52B Teardown
IV. Sub 6GHz RFFE Examples and Analysis
1. Sub 6GHz RFFE of SAMSUNG GALAXY S10 5G SM-G977N
2. Sub 6GHz RFFE of Huawei MATE20X5 EVR-ANOO
3. Sub 6GHz RFFE of Xiaomi Mi Mix 3 5G M1810E5GG
4. Sub 6GHz RFFE of OPPO Reno3 5G
5. Sub 6GHz RFFE of SAMSUNG GALAXY S20+ 5G SC-52A
6. Sub 6GHz RFFE of Apple iPhone12Pro A2406
7. Sub 6GHz RFFE of SAMSUNG GALAXY S21 Ultra SC-52B docomo
8. Sub 6GHz RFFE of Apple iPhone13Pro A2483
9. RF Market Potential in 4.5G-5G
V. IOT Modules Teardown
1. Teardown Summary of 21 IOT modules
a. Outline of 21 IOT Modules
b. Teardown of 21 10T Modules
c. Outline of Cellular IOT Standard
d. RF band count of 21 IOT Modules
e. Chipset Share of 21 IOT Modules
f. RF Components/Modules in 21 IOT Modules
g. Filters & TCXO in 21 10T Modules
h. Share of FEM & PAM in 21 I0T Modules
i. Share of PAM in 21 IOT Modules
j. Share of Dupelxer in 21 IOT Modules
k. Share of SAW/IHP Filter in 21 IOT Modules
. Share of TCXO/XTAL UNIT in 21 IOT Modules
m. 21 10T Module list
2.FEMs and Filters in RF Section of Low-end Smartphones
-Picture/RF Block Diagram/FEMs/Filters/Chipset/XTALs-
a. Quectel-BC95-B5-NB-IOT
b. QuectelBC95-G-NB-loT
c. QuectelBC28-NB-IOT
d. U-Blox-SARA-N280-02B-NB-IOT
e. U-Blox-SARA-N201-02B-NB-IOT
f. SIMCom-SIM7000G -CAT M1/NB-loT
g. SIMCom-SIM7000E -CAT M1/NB-loT
h. NimbeLink"-NL-SW-LTE-QBG96-B-CAT M1/NB-loT
i. Sequans Communications"-GM01Q-CAT M1/NB-loT
j. Siema Wireless-AirPrime WP7702-CAT M1/NB-loT
k. Sierra Wireless-AirPrime HL7800-CAT M1/NB-loT
. TelitME910C1-NV-CAT M1/NB-loT
m. SIMCom-SIM7600E mini-LTE CAT1
n. SIMCom-SIM7600G-LTE CAT1
0. SIMCom-SIM7600E L1C-LTE CAT1
p. Thales DIS-ELS61-US REL.2-LTE CAT1
g. TelitLN930-AP DW5814e-LTE CAT4
r. Huawei-MEQ09s-821A V2-LTE CAT4
s. Quecte-EC25-E-LTE CAT4
t. QuecteEC25-AU-LTE CAT4
u. QuecteHEC25 -AF-LTE CAT4

Phase3. RF Devices / Modules Market Status & Forecast

I. RF Devices / Modules Total Market Forecast CY2018-CY2025
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 -

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 -CY2018-CY2021

1. Front End Module & Sub Front End Module Market Forecast CY2025

1. Front End Module/ Sub Front End Module Variation & Circuit Examples
a. Outline of PAMID
b. Multiplexer:Quadplexer Example & Outiine
c. 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
v. FEM Supply-chain
w. Front End Module Market Trend & Forecast by Product Type
x. Front End Module Market Trend & Forecast by Product Type: Detail Data
y. Front End Module Market Trend & Forecast by For Apple/For Others 1/2
z. Sub Front End Module Market Trend & Forecast by Product Type
aa. 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
¢. 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
c. PAMID Market Share Trend 1/2
d. PAMID Supply chain
e. PAMID Suppliers Outiine
f. PAMID Market Share Breakdown per Product Type
7. Alin-One FEM
a. Alkin-One FEM Market Size Trend & Forecast
b. Allin-One Market Share Trend
8.5G 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
9. AIP(Antenna In Package) for Millimeter Wave
a. Motorola 5G Moto Mods mmWave Antenna Location
b. Motorola 5G Moto Mods mmWave AIP
¢. Motorola 5G Moto Mods mmWave Antenna Modules
d. AIP(Antenna In Package) Market Forecast
10. mmW Module
a. mmW Module Market Forecast
b. mmW Module Market Share Trend
11. FEM for NB-IOT/5G-IOT
c. FEM for NB-IOT/5G-IOT Market Forecast
d. FEM for NB-IOT/5G-IOT Market Share Trend
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12. 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
13. Multiplexer
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
¢. Multtiplexer Market share Trend
d. Market Share Breakdown per Product Type
14. 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
I1l. 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/Mult-mode PAM Market Size Trend & Forecast by Product Type
4. Power Amplifier 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/Mult-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
V1. 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 (IPD/LTCC) manufacturers
VII. TCXO
1. Market Size Trend & Forecast by Application TCXO
2. Market Size Trend & Forecast: Detailed Data TCXO
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