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Company Overview


 

A leading & innovative wireless RF IC design company


 
Founded : January 2004


 

Capital：NT$499 millions


 
Employees：160 


 

Products Evolution：

2005~2007

2008~2011

2012~2015

SiGe PA for 802.11b/g, Wireless Video-Sender

WiFi Switch, GaAs PA, FEM for 802.11N, FM, Wireless-Video Transceiver

WiFi FEM, PA, Switch, LNA for 802.11ac, ASM in Cellular 3G/4G, Femto,
Wireless-Surveillance Transceiver

Suwon

Shanghai

Taipei
Chupei

Shenzhen
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Global Material Percentage

= 26.3 %

= 0.0015% 

Substrate-based module Multi-chip moduleCompetitor

Si & multiple processesSi & multiple processes
Design high cost-performance products

SiGe, GaAs, CMOS/SOI

Process

Design flexibilityDesign flexibility
Simplify module design

Substrate/BOM-free MCM

Structure

Innovative R&DInnovative R&D
Innovative circuit design & system integration

Simple process

 

& best performance products

Technology

Circuit 
Breakthrough

Differentiation & Innovation
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Top  View

Side View

Top  View
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RF      is Key to Connectivity
• Growing demand for information leads to huge growing demand for mobile & 

wireless data transfer over the various communication channels. 
• In specific, RF plays the role of key components in WiFi & mobile. 

Cellular

WiFi AP Router
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Richwave RF      is Everywhere

Richwave RF includes RFFE & RF transceiver, which covers WiFi, mobile & 
other IoT applications.

PA, LNA, SW, 
FEM

ASM

Video 
Transceiver & 
Broadcast

5

簡報者
簡報註解
6



RF Specifics in WiFi & Mobile

Cellular  Main

Cellular Div. 

WiFi 
2GHz 

WiFi 
5GHz 

FM

GPS WiFi 
5GHz 

WiFi 
5GHz 

Multiple sets of RF components are needed, including RFFE, 
ASM, FM, GPS, etc.

Baseband WiFi Transceiver

WiFi RFFE

WiFi 
2GHz 

WiFi 
2GHz 
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CHIPSET

RFFE (RF Front-end)

ANT

RX

TX

Rx path

Tx  path

LNA

PA

SW

Signal

Noise

WiFi RF     Role & its Criticalness
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Surge Demand on Throughput 
- Driven the complexity in technology

2009 2011 ~ 2013 2016

802.11ac WAVE 1

-256QAM

-MIMO 4X4

802.11ac WAVE 2

-1024QAM

-MIMO 8X8

802.11n

-64QAM

-MIMO 4X4

20031999

802.11a/g

-64QAM

-SISO

802.11b

-CCK

Signal Detectable Region: EVM
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Multiple Coverage Range Needed 
- Affect Design Difficulty, Transmit and Receive 

CONSUMER

ENTERPRISE

BACKHAUL

Requested Transmit Signal Strength (PA)

Requested Sensitivity on Receive Signal (LNA) 9
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A 3x3 WiFi Router Example

Total 6 sets of Richwave RF IC

5GHz 802.11ac FEM

2.4GHz 802.11b/g/n FEM
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WiFi Applications with RichWave

PA+LNA+SWPA+LNA+SW LNA+SW FEM SW

DPC-XXXXWZR-XXXX WRT-XXXX DIR-XXX DXXX

FEMFEM FEM FEM FEM

S6 ZenFone LG-G4 Note 5
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宇龍酷派
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SW

SW SW

FEM

PA+SW

PA
Femt0

Fire Stick
Printer

Smart TV

Chromecast

3DS

GearS

SW

PASet-top
Box

SOC

Feature

Phone
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WiFi Applications with RichWave
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Antenna Switch Module(ASM) 
- Critical Part in Cellular Front End

Main Chip

13

ASM

Main 
Antenna

Diversity
Antenna
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ASM Applications with RichWave

ASMASM ASM ASM

魅族MX4  ProP588L 宇龍酷派 M821U1

ASM
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-Provided multiple instant remote control, independent recording, playback  
and push function with APP Developer Interface. 

-Support smart home applications, such as automation and lighting control.

Smart Home Applications 
-Wireless Video and Audio Transceiver(AAV/DAV)

15

4T:15~20fps
Frame Rate: 1T:25~30fps
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Other Applications in IOT

Wireless Drone System

• Real time wireless audio transmission 

• Integrated PA and LNA

Wireless Parking Assist System 

• Switchable between parking assist mode and event 
data recorder mode

• Support  video resolution in NTSC/PA 

• Turn on time less than 2 sec.

• Coverage range to 250m 

• Frame rate 30fps and Transmission Delay 120ms 16

簡報者
簡報註解
15



Sales Model with Clients

17

Chipset 
Vendor

Brand
Vendor

ODM
Vendor

Direct/Indirect Selling
Design-in ProductsCooperation

Provide Total Solutions 

Direct S
ellin

g

Desig
n-in Products
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Corporation Business Drivers 

ODM Design-in
Number Growth

OBM Design-in
Number Growth

FEM Parts
Shipment Growth
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ODM-Design in Number Brand-Design in Number FEM Shipment in Quantity
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Macro Business Drivers 

Global Data Throughput 
and Application Growth

WiFi Industry Growth

19

1 Exabyte (EB) = 109GB

簡報者
簡報註解
Unit Shipments(000s) => 千台
EB/月 => Exabyte / 月
1 Terabyte (TB) = 1024 GB
1 Petabyte (PB) = 1024 TB
1 Exabyte (EB) =  10^9GB




New Market Business Drivers

RichWave ASM Shipment in 2015Global Handset Shipment Growth
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Financial OverviewFinancial Overview



100KK /TWD

100KK /pcs

CAGR: 18~20% 

Revenue and Shipment
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(10K TWD) EPS：TWD

Net Income and EPS
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Revenue by Product – 2015Q1-Q3
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WiFi Revenue by Product & Segment 
– 2015Q1-Q3
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2014 2015 2016

18dbm

20dbm

23dbm

11ac PA11ac PA

11ac PA11ac PA

19dbm 11n 
FEM
11n 
FEM

11ac 
FEM
11ac 
FEM

Output Power Level

Gaining 
Complexity in 
Technology

11ac
FEM
11ac
FEM

WiFi Product Roadmap

Increasing 

Power 

Level 
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2014 2015 2016

Only
Support 

Main Bands

4G
PA/TXM

4G
PA/TXM

Channels/Mode

Cove
rin

g M
ore 

Ban
ds

Sup
po

rt 
Mult

i-

ba
nd

 an
d m

od
e

4G
PA/FEM

4G
PA/FEM

3T

5T

4T

7T

8T

10T

9T

13T

12T

14T

2017

Cellular Product Roadmap 

ASMASM

ASMASM

ASMASM

Support
Multi-
Bands

&
Modes
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2014 2015 2017

HIGH
RESOULTION

HOME
SURVEI-
LLANCE

HOME
SURVEI-
LLANCE

Increase the 

resolution to 1080

2016

iOT
TRANSCEI-

VER

iOT
TRANSCEI-

VER
IOT
SOC
IOT
SOC

Integrate
into 

environment 

Audio and Video Transceiver Product 

SMART
SURVEI-
LLANCE

SMART
SURVEI-
LLANCE

IOT

BOARDCAST RADIO
FMAM
RADIO
FMAM

CAR RADIO
FM/AM

CAR RADIO
FM/AM

29

TYPICAL
RESOULTION



Thank You!Thank You!
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