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WiFi FEM, PA, Switch, LNA for 802.11ac, LTE SW& LNA in Cellular 3G/4G, Femto,
Surveillance Transceiver, Digital FM/AM Tuner
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Technologies Products Scope
SOl CMOS Power Amplifier 350 Customers
SiGe GaAs

Low Noise Amplifier
200 Patents

Switch
@' Front-End Module 270 Products
l@ Antenna Tuner 80M pcs/month
'u EM/ AM shipping
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Single-User MIMO Technology Multi-User MIMO Technology

Wi-Fi to one device at a time

g,b
o

o

Srd

Wi-Fi to multiple devices at once, at the same speed,

) awIN) s lAC) TODAY | NEXT-GEN AC

Source: Linksys
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Range (m
ge (m) 5G Network
WAN (>1000) 4 i
City and Cellular 4G
Nation LTE-A relesse 10
Cat 4: 150Mbps
Cat 6: 300Mbps
LTE-Advance Pro (release 13)
Cat 10:450Mbps
WiFi
WLAN (100) Proprietary 60211 ’ 80011 ’ 80211
Local Area L] 11ac ~Liax
Sub-GHz 4x4 MIMO I 4x4 MIMO I 8x8 MIMO
(~600Mbps) * (~6.9Gbps) ° (~9.6Gbps)
WPAN (10)
5G
mmWave
(~10Gbps)
WBAN (1) NFC | Zi FCC: licensed Spectrum 28 to 40 GHz
Phase Array >
0.01 1 10 100 1000 10,000

Data Rate (Mbps)
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IEEE 802.11 4R {# 12 %- 802.11ax (HEW)

802.11ax HEW (High Efficiency WLAN)

SPEC. ITEMS
Frequency Bands (GHz)

802.11ax vs. 802.11ac PHY
802.11ac
5

802.11ax
2.4and 5

Channel BW (MHz)

20, 40, 80, 80+80, 160

20, 40, 80, 80+80, 160

FFT Size 64, 128, 256, 512 256, 512, 1024, 2048
Sunbcarrier Spacing (KHz) 312.5 78.125

OFDM Symbol Duration (us) 3.2+0.8/0.4 CP 12.8+0.8/1.6/3.2 CP
Highest Modulation 2560QAM 1024QAM

Data Rates (Mbps)

433 (VHT80, SISO)
6933 (VHT160, 8x8 MIMO)

600.4 (VHT80, SISO)
9607.8 (VHT160, 8x8 MIMO)

EVM (%) for RFFE

1.8

0.7
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18 WIFi 802.11acHYE b5 Fa iR

5GHz FEM

Parameter

RichWave Ref.

Pout @1.8% EVM, 11ac| 22.5dBm |22.5dBm

Video Stream Data Connected

Parameter

Pout @1.8% EVM, 11ac

Set-top box Data Connected

Parameter RichWave Ref.
Pout @3% EVM, 11lac | 27dBm | 26dBm
RichWave Ref.
20dBm 19dBm
Parameter RichWave Ref.
Pout @3% EVM, 11ac | 26dBm | 26dBm

Parameter

RichWave Ref

Pout @1.8% EVM, 11ac

16dBm | 16dBm
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40dB
(<~1%)

35dB
(1.8%)
32dB Peak
(3%) Throughput
0.6Gbps 6.9Gbps  9.6Gbps
802.11n 802.11ac  802.11ax
4x4 MIMO 8x8 MIMO 8x8 MIMO
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22.5dBm RichWave part
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RichWave vs 11ac vs 11ax /
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Pout (dBm)

EVM floor and EVM win
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LNA .PA SWITCH
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4 —_—le I Y Source: D-Link
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