
Features 

Applications 

802.15.4k/Sigfox® / LoRaWANTM Comparison 
802.15.4k / Sigfox® / LoRaWANTMの比較 

Superior immunity against system interference allows a single base station 
to support a larger number of devices 

優れた同一システム妨害波耐性により基地局収容数大 

BPSK Modem Advantages 
BPSKハードモデムの優位性 

Advantages of dual-mode LPWA 
2モードLPWAの優位性 

LPWAとして業界初の2モードLPWA 
Configurable for either Sigfox® or IEEE802.15.4k 
communication via mode setting 

Sigfox®ハードモデム業界初搭載 
Industry's first LSI with built-in Sigfox® radio modem 

優れた同一システム妨害波耐性により基地局収容数大 
Superior resistance to system interference allows a single 
base station to support a larger number of devices 

IoTネットワーク / 農業IT / 災害対策 
IoT networks / Smart agriculture / Disaster management 

ストリートライト / セキュリティ機器 
Street lights / Security devices 

電力 / ガス / 水道スマートメーター 
Smart meters for water / electric / gas 

LPWA (Low Power Wide Area) Wireless Communication LSI for IoT 
IoT向けLPWA（低電力広域）無線LSI 
The industry's first dual-mode LPWA support for both Sigfox® and IEEE802.15.4k 
業界初! Sigfox®とIEEE802.15.4kの２モードLPWA対応 
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IEEE802.15.4k準拠の直接系列スペクトラム拡散 
技術により長距離無線通信を実現 
IEEE802.15.4k-compliant Direct Sequence Spread 
Spectrum technology enables long range wireless 
communication 

Protocol IEEE802.15.4k Sigfox® LoRaWANTM 

Frequency Band Sub-GHz Band (Regional Unlicensed Band) 

Long Range Scheme DSSS UNB CSS 

Data Rate Less than 12.5kbps 100bps 250 to 50kbps 

Communication 
Distance More than 10km More than 10km More than 10km 

Communication 
Direction Two way One way (only UpLink) Two way 

Network 
Construction 

No restrictions (no 
communication fee if configured 

in-house) 

Restricted to licensed operators 
(annual fee depends on the 

amount used) 

No restrictions (no 
communication fee if 
configured in-house) 

PHY Standard IEEE802.15.4k Sigfox® proprietary LoRaTM proprietary 

Other Features 
Superior resistance to system 

interference allows a single 
base station to support a larger 

number of devices 

Same network and cloud service 
can be used in major cities in 32 

countries 

基地局 
Base station 

DSSS方式により拡散符号効果増大 
DSSS method increases the spread code effect 

802.15.4k 
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Advantages of Hardware-Based BPSK Modulation 
Competitor's Sigfox®  

MODEM 

RF transceiver 

FSK→BPSK conv. 

MAC 

NWK 

Protocol MCU 

CPUパワーで 
コード変換 

MCU power required for 
code conversion 

スルー機能無駄 
無駄な電力 

No modulator results in 
unnecessary power 

consumption 

通信の度に起動が必要 
Needed for every 

transmission 

■Block diagram 

RF operation 
(transmitting) 

MCU operation(Code conv.) 

■Current consumption profile 

Current 

Time 

Communication start 

LAPIS Semiconductor’s Sigfox®  

RF transceiver 

MAC 

NWK 

Protocol MCU 必要な時のみ起動 
Only operates when 

necessary 

RF operation 
(transmitting) 

Time 

Communication start 

MODEM 
Modulator 

■Block diagram 

■Current consumption profile 

ハード変調により 
CPUの動作が不要 

Hardware-based 
conversion eliminates the 
need for MCU operation 

Current 

ADSL.etc HTTP etc. 
課金  Billing 

WWのバックボーン 
WW Backbone 

基地局 
Base Station 

センサモジュール 
Sensor Module 

’18中 全国展開 
Domestic (Japan) 
expansion in 2018 

Cloud 

Sigfox®の電波未達 
Sigfox® radio waves cannot reach sensor module 

15.4k→Sigfox®のブリッジ通信で、 
エリアカバーを補間 

Provide wide area coverage by bridging 
communication protocols 15.4k→Sigfox® 
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