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Summary of Growth Momentum (201%-)' A7 win

Wi-Fi widely used in
cellular phone,
notebook, tablet PC,
home entertainment

¢

N3

P-t-P, satellite,
fiberoptic
communications

4

Short Term :

Fast growth of 3G
Smartphones
(30~40% YoY)

Mid-Tennm :

1. Entry level
Smartphones

4G LTE , femto
cell, and
Wimax

4

Long Term :

Machine-io-Miabimiee

(M2M) . Smart grid,
smairt traffic, smart

city... etc.

replacing 2G feature

phones.

2. 4G LTE launch.
3. 802.11ac MIMO
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Summary of Growth Momentum (2012‘}-: 77 win

4G Smartphones loT Gateway 5G Network

Long Term :

1. Pre-5G launch (e.g.
through broadband

Mid-Teinm : satellite, dense cells, ...)
1. WiFi 11ac MIMO for 2. 5G launch with
mid/low-ezrth massive loT dépgbbdyynesrbt
smartphones aadd
routers

Short TelyP. 2. WiFi & 3G/AG fior 1oT

e 3. Strong infrastructure
2. 4G (TD) LTE rapidly adopted. growth

3. 802.11ac dual bands
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e Competition from Silicon CMOS
o Cellular switch: Impact to revenue has been diminished to
insignificant.
 Cellular PA: Do not see significant penetration.

* Chip Size Shrink

» The chip size reduction trend has been significantly slowed down
compared to 2012~2013.
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e More LTE and/or TD -LTE bands will continue to be
adopted

 Demand on flagship smartphones continues to be stro ng

 Mode and frequency multiplicity is the direction of new
smartphone development in China. China Mobile
demands “five modes and 10 frequencies” is an example

» Launch of new flagship smartphones.

WIN Property www.winfoundry.com p.17



Cellular Terminal Shipment Trend /ﬁ/ .
(ACtU al) ’_._.-ﬁ -. ssmwmm!oil;!

2,000 - 1,917.5
1,825.4 = OTHERS
1800 1.766.6  1,779.7 1r2s 510 » More LTE and/or TD-
160.8 ' 241.5 LTE bands will continue
1800 |— 215'2 —— —— COMA
1 to be adopted
417.8 _
1400 . GSM > In the meanwh”e, 3G
ot i shipment unit
b 751.2 841.1 UMTS/GEM maintained at the same
(=]
S 0l 842 TOSCOMAGSM S 4004 of global mobile
data traffic was through
600 —— TD-LTE/TD- .
SCDMA 4G network in 2014.
-3 mode-
400 LTE/UMTS
e
) | . 504  LTELTE/UMTS
-5/4 mode-

Cy2011 Cy2012 CY2013 CY2014
Source : Navian_RF Devices/Modules for Cellular_201  4.Dec.

WIN Property www.winfoundry.com p.18



Cellular Terminal Shipmen | %in
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G LTE & TD-LTE : 33% CAGR 2014-2018
(Total Market : 8% CAGR) ‘@
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* Wi-Fi PA and FEM represent a significant higher gro  wth
rate than cellular PA.

 More and more smartphones will adopt external FEM/P A
for 5GHz 802.11ac solution.

« 802.11ac routers quickly move toward MIMO

 |0oT wireless connectivity adopts Wi-Fi and 3G/4G as the
gateway router

« Strong growth in broadband wireless infrastructure
demand driven by demand on global mobile data traff IC
largely increased.
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Figure 1. Cisco Forecasts 24.3 Exabytes per Month of Mobile Data Traffic by 2019

57% CAGR 2014-2019
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Exabytes 12
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Source: Cisco VNI Mobile, 2015
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Today’s Wireless Landscape

A
WAN (>1000)
City & Natl.on Low datarat2TV
Wide Whitespace | 12M Cellular
: )
e.g. Weightle ss (2G, HSXPA, LTE, LTE+,...)
WLAN (100)
L°ca'x'f:a £ Proprietary Wi-Fi
ae §° Sub-GHz (802.11 a, b, g, n, ac, ad,...)
= 2.4GHz
WPAN (10)
flaee Bluetooth
WBAN (1)
Data Rate (Mbps)
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and 4G Networks o= SEMICONDUCTORS

(Wi-Fi Not Included)

Figure 10. Global Machine-to-Machine Growth and Migration from 2G to 3G and 4G

45% CAGR 2014-2019

35 ®2G ®3G 4G =LPWA 3.2B

3.0
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In 2014, 4G accounts for 1% and LPWA accounts for 0.2% of global mobile M2M connections.
Source: Cisco VNI Mobile, 2015
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802.11ac Router Growth Trend

L e
(2014-2018) B SN

) ] » Higher performance
802.11ac access points expected to dominate requirement in 802.11ac

the global WLAN market by 2018 represents great

100% opportunity for GaAs
devices.

» Dual band (2GHz&5GHZz)
802.11ac and MIMO requirements
represent volume
opportunity for GaAs
components.

» Same trend is happening
2014 2016 2018 in high-end smartphones.
M 802.11a/b/g M 802.11n ¥ 802.11ac > Low/mid-end

© Infonetics Research, Wireless LAN Equipment and WiFi Phones, Smartphones WI” be the
Quarterly Market Share, Size, and Forecasts, May 2014 next to adopt 11ac dual

bands and MIMO.
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Long Term Momentum (2018~)
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* Pre-5G launch: Broadband internet service through
satellite communication (>10GHz) as an example.

* 5G launch using significant higher frequency bands

s 6GHz ~ 80GHz, small cells, massive MIMO, phase
array, ... etc.

<= Wireless fronthaul

WIN Property www.winfoundry.com
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