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5G Products
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5G Road Map
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ITEMS

Standardization Releasel3
Releasel4
Releasel5
Releasel6

Commercialisation USA

JAPAN

KOREA
Products Mobile Router

Launch Schedule  Smart phone

Tablet/Note PC
NEW Product-X

Automotive

NB-IOT/NR-IOT

EC-GSM/LTE-M/NB-IOT

5G Non-standalone

5G Phasel.Standalone

5G Phase2.NR-IOT/NR-V2X
Verizon

AT&T

T-Mobile

NET Gear
Apple
SAMSUNG
SONY

OTHERS

eCall/Connectivity

C-v2X

YFWA using 28GHz llike Verizon's is not classified as 5G.
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Cellular Terminal Forecast by Standard

¢ 2018FERMSERIL M IEE D56 B FH(FRANB/NR-IOT) (L, B #AR— X T20244F |ZAG(LTE)F ¥ &5
95,

€ 20274F(1Z1%. 1,980million units[ZE T RT HEFRILT-.
& NB-IOTRUNR-IOTxf i #E25 (&, 2027F12960million units&F8ILT-.
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RF Market Potential iIn 4.5G-5G
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TERORIZEED S,

FROEIE, 5GIEIC K> TH =[N HHEET, DTX MIMO @Dual Link @2EFADI DM EIToN D,

TX MIMOI[Z, FEIZSub 6GHzD AR THIRFANREINDEHD T, EZIEHEREZFFDSub 6GHzD EI A2 DFEHIN
B EITIEA,

@ Dual Linkl&, 4GE5GD Ry T —0 | ZEIBFEHE 9 HHEEE T, NSA(Non—StandAlone) EFE (X, FIEADSGR I im R [F Z
DHEREDIZE D DB LS,

L R 2

& E—RBRBMHFEENSATHHT HI5E8. 2R HORFEIFEENANELLS,
¢ E{RBIIZIE, £IZBand-41(2.6GHz)&4GESGTH AT A —ANBESINTHY, disinR(EBand-41(5GIEn41)DT7

VT TEEDEERERRE2RMRIBADLICED,

® SGOUURILER#MOD—DOTHAI)ETIL Moo —N\N—ETF7oTF%5—{KR{ELT="Antenna Module” DR HIZ
L5,

Wireless  NEW Functions
Interface
Cellular Uplink CA Optional Optional PAMID 1 1 1

TX MIMO - Requiredx PAMIF - 1 1

4X4 Optional Required Diversity/A-Multiplexer - 1 -

Dual link - Requiredx - 1 1 1

Sub 6GHz Limited General PAMIF - tLTCC/IPD 1

Millimeter Wave - Limited ANT Module - -

LAA Optional Optional - - +LTCC/IPD
NCW 22MMO  Requred  Requred - -t 1

4x4 MIMO - Optional - - 1 1
NCW=Non Cellular Wireless WiFi/GNSS
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FEM & Sub FEM For 5G NR In This Report

28/39GHz 28/39GHz 28/39GHz 28/39GHz
Antenna Module Antenna Module Antenna Module Antenna Module
YYYY || YUYV | | YYVY | | VIV | Antenna Module
Transceiver Transceiver Transceiver Transceiver
‘ for MMW
\—:
V' Main RF
Sub6GHz(Ultra High-band) .
Transmit & Receive « PAMIF
<7 Middle/High-ba?d « PAMID
Transmit & Receive
C o owem |
Low-band « H
Transmit & Receive PAMID
“V1st Diversity
Sub6GHz(Ultra High-band) .
Transmit & Receive « PAMIF
Y7 Middle/High-band Diversity *
S band be TRX '
ome bands may be PAMlD or
Low-band Diversity FEM
Transmit & Receive
/ond Diversity
Ultra High-band
Diversity for 4x4 MIMO
Y7 S Dlivetl.'sitnyor 4x4 MLMOd Diversity FEM
elective Frequency bands «
for 4x4 MIMO
WiFi 5GHz/LAA |
WiFi2.4GHz |
— - | GPS | _
/31 Diversity A-Multiplexer
Ultra High-band
Diversity for 4x4 MIMO
Y Diversity for 4x MIMO | @ Diversity FEM
Selective Frequency bands for 4X4 MlMO

WiFi 5GHz/LAA

T~

WiFi2.4GHz

I— A-Multiplexer
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Antenna Module

S5GDEFAMDFEM, AntennatBEEEL 21— )LEMRIZHZ AL,
Transceiver ICZZFE£FEELI=ED 21—,

—&HY AEXITIERE NS,

PAMIiF(PA Module in Filter)

Sub 6Ghz CERF SN BFEMT, FilterEPAZ T B ER SR ET
B, BH3.5GHZD T JLINURTEMR, 4.5GH2ED T T LN
VREHIEE,

PAMID(PA Module in Duplexer)

FOD/NU RN BLFERASNS3GHZ L T D BEEIZHE L TIE,
Duplexer&PAREA & 1o 1=PAMID

H¥High-end Smart phoneZ THERSINZ57=,

Diversity FEM

1stDiversityld, Uplink CAD & R IZ&> T, EEREEM NS
N5EFHESIN, PAMIDIZFEITT 5.

4x4 MIMODYE B A5G TIX, 2n- 319D Diversity FEMAS A >
LY %1,

A-Multiplexer
SAW-BAW- IHP& LYo F=High Q Filterz#8 2k X (L fth D

Filter(LTCC/IPD)E DA EH K> T, 3DLL LD 73 Btk
BEEEFDE S M,
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Outline of RF Devices / Modules in This Report

Category Product-1 LAA Sub 6GHz | Sub 3GHz Note
FEM ASM [ ] B/NEHOFEM. 5GTOHRAFBREMN.
TXM [ } AGIEWRFFEMMD X A > £ 2 1= 4. 5G T DA IF FREH.
FEMID [ ] TX Modulez B & 12 TEEIL AN, 5GTEMiddle-end A FORRT—ERE.
PAMID For Main RF (] 4G TlkHigh-end Smart phone THRAE N TH Y . 5GND X A1 VFEMIZ A% & F4.
For Uplink GA A ﬁf;;;;ﬂi: CADE |- & 2 T, Diversity FEMA'PAE B V) AL T Uplink CAFIPAMIDA" 2 &
All-in-One FEM All-in-One FEM (] AGICHWT . 5CTERENBZHRAICLEES &FH,
PAMIF [ Sub 6GHzRI OFEM T, BIA< AN EL & FA. A2 R— RRREHS.
ANTENNA FEM MMW = KA ®Front End Module. Antenna#$gt % 8 9 2 E4R (- Transceiver’x £ & R,
FEM for IOT FEM for IOT [ ] NB-IOT/5G-IOTE M 7O R I RE£L T EER(LT BFEM.
Sup FEM  Antenna-Muliplexer o | 1ADTUFFERBOBRKTHATSAOModule T, FIRBEN LA,
(A-Multiplexer)
Diversity FEM Y 4x4 MIMODER IC & © T, BEA 2 ifER <.
PAM Single PAM ( ) 3G/AGH IF#E/MC. Sub 6GHzM5GH (. FEME 1+ % O'COBIH b $ IZHE K.
GSM () 5CRRICEVTECSMABIEHmEHR—NE DT —ARL < FEME.
MMPA by Band group o PAMID[E (% X 1 > (2, Middle/High-band A& U*Low-band &N EFEE A LK.
MMPAM for Main band [ ] TX ModuleX® A SMERTHEAE hD T —ARGED, FEMIDE OEEE A M.
Duplexerr BAW () Middle/High-band PAMID[E (3 T3 S B FE,
BAW/SAW () BEEAN PRFREMAES T BEFHOTHNE.
IHP Y Hexaplexer MBI IC £ 22-3E £ BT 3 BiA&K T, 2021F ) 5202245 (2 A (F TEEARE(LE T,
SAW [ ] Duplexer\ D45 HEERAEE ) TC-SAWD VLA hAEML . BAWR HPADBEE R T L H T,
Filters BAW [ ] [ ) WiFi 2.4GHz TD-LTETOEZEIZ 1% T.5GH4.5GHz(n79) ¥ LAA-WiFi 5GHzTO R EHEE.
SAW ® 4x4 MIMOD E R - & 2 B ARG 1T O BERIEAMEFE B A HPE OBREN FRE NS,
IHP ° ) BRAZ O BB E \F O BE A B SR I F4.5GHZ(n79) X LAA/WIFi 5GHz TBAWE D34,
IPD [ ] [ ] ( ) ZhETOFEMME [FLPF X Couplerl- i1 T.5G T (&ESub 6GHzA TEEAN LK.
LTCC [ ] [ ] ( ) ZhFETNHCOBA DDiplexer®LPF& EIZZ T, Sub 6GHzE 1} TIPDERRE L BN S BEHLK.
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RF Market Forecast by Cellular Generation
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