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IoT Overview

The concept of IoT, or the Internet of Things, in which devices connect to each other via networks, has 

been around since the early 2000s. Since then the development of various fundamental technologies 

and their rapid spread in recent years means they have now become indispensable. By solving various 

social issues and improving operational e�ciency leading to business model transformation which 

creates new business opportunities, IoT is greatly impacting the world. 

A rough concept of IoT is that data acquired by sensors is collected and analyzed in the cloud, and the 

results are fed back to the field and management to improve the e�ciency of operations. Wireless 

communication technology is widely used to transmit the data acquired by sensors to servers, and 

there are various types of wireless communication technology. 

Low-Power Wide-Area (LPWA) communications, which can transmit low bit-rate data over a wide 

area with low power consumption and low cost, are expected to grow at a high rate in the future 

to realize the IoT world in which "everything is connected to the Internet". 

Against this backdrop, ELTRES was created by applying technologies Sony has cultivated over the 

years to meet IoT needs that cannot be met by conventional rich wireless communications (such 

as LTE/5G) alone. 
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ELTRES’s vision of the world 

Today we face various social and environmental problems. Climate change, large-scale disasters, 

food problems and water shortages, as well as aging social infrastructure. To properly deal with 

such problems, a global view of sensing is necessary. We need to take a broad view of large 

regions, in fact the entire planet. The IoT era, in which everything can be connected to the Internet, 

is just around the corner. One of the technologies that realize this is ELTRES, a low-power 

wide-area wireless communication technology. ELTRES could soon connect IoT devices around the 

world. ELTRES communication can be used to visualize what was previously unnoticed and 

unseen, and to anticipate and prevent untoward events.

What is ELTRES？
ELTRES is a LPWA communication technology developed by Sony for the Internet of Things (IoT) 

age. Utilizing Sony’s extensive signal processing experience combined with innovative new 

technology, ELTRES can achieve stable communication at distances over 100km, speeds of 

more than 100km/h, whilst using very low power - devices can operate on batteries. ELTRES 

is particularly suited to outdoor applications since it contains a built-in Global Navigation Satellite 

System (GNSS) receiver. Data is protected with physical layer encryption to ensure no-one can steal 

or modify user data.

For example, ELTRES can be used in areas such as the ocean or mountains beyond the reach of 

mobile phone signals. The population coverage ratio of the mobile phone network in Japan is 

almost 100%, but the geographical coverage ratio is only about 60% to 70%. Most of the areas not 

covered by the mobile phone network are mountainous regions and oceans. With ELTRES, it is 

possible to collect data in areas that have been di�cult to reach due to the lack of communication 

means, such as monitoring people for safety reasons, collection of meteorological data, monitoring 

of water levels in rivers and reservoirs, and monitoring of infrastructure such as bridges. In addition, 

even in urban areas with well-developed communication environments, various IoT services can 

be provided by using inexpensive communication that is resistant to interference.
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What can you do with ELTRES ?

Examples of how ELTRES can be used include gathering information from and tracking vehicles, 

tracking and surveillance of building material equipment, monitoring of the elderly and children in 

real time or tracking ships at sea. 

The payload of data from the sensor device is 128 bits and is transmitted at regular intervals, from 1 minute 

to 1 day. Security from the sensor to the ELTRES base station is ensured via proprietary encryption. 



Table 2 ｜ Comparison between ELTRES and similar LPWA technologies

-144 dBm

100 km

Up to 100 km/h

80 bps

One-way

Receiver sensitivity

Communication distance1 

Mobile performance

E�ective transmission rate

Communication direction

-141 dBm

70 km

20 to 40 km/h

15.2 bps

Two-way

-137 dBm

33 km

20 to 40 km/h

42.9 bps

Two-way

ELTRES                                   Sigfox                    LoRaWAN

CXM1501GR 
CXM1501AGR

16 x 16 mm

923.6 ~
928.0 MHz

23

200 kHz

20 mW

ARIB
STD-T 108

Module

Size

Center Tx
Frequency

Channels

Bandwidth

Tx Power

Regulation

CXM1503GR

16 x 16 mm

865.2 ~
868.4 MHz

17

200 kHz

25 mW

ETSI 
EN 300 220

CXM1504GR

16 x 16 mm

920.3 ~
924.7 MHz

23

200 kHz

25 mW

NCC
LP 0002

CXM1505GR

16 x 16 mm

918.1 ~
922.9 MHz

25

200 kHz

25 mW

AS/NZS 4268

CXM1506GR

16 x 16 mm

902.4 ~
907.2 MHz

25

200 kHz

25 mW

FCC 15.247
RSS-247

CXM1502GR

16 x 24 mm

902.4 ~
907.2 MHz

25

200 kHz

100 mW

FCC 15.247
RSS-247

JAPAN               EU / UK    ASIA               OCEANIA       USA                    USA

Table 1 ｜ ELTRES Worldwide Modules

1 : For line-of-sight (LOS) communication
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Where is ELTRES available?

ELTRES has been rolled out as public communication network in Japan from 2019. We are currently 

looking for partners to rollout private or public networks in other countries, beginning with Europe and 

the UK, Asia (Taiwan), Oceania (Australia, New Zealand) and the USA and Canada. Table 1 shows the 

available ELTRES communication modules by region.

ELTRES Technology Comparison

ELTRES has some significant advantages compared to other LPWA technologies.  The higher receiver 

sensitivity means longer communication distances.  Data can be successfully received even while 

moving at highway speeds. See Table 2 for a comparison with similar LPWA technologies such as 

Sigfox and LoRaWAN. For a detailed look at the technology in ELTRES, see the companion “ELTRES 

Technology Whitepaper”.

However, ELTRES is not suitable for all use cases. ELTRES is currently a one-way transmission (from the 

sensor to the base station), so where two-way communication is needed other technologies are more 

suitable. ELTRES uses GNSS to achieve highly accurate synchronization and higher throughput, but this 

is not possible in areas where GNSS reception is poor, such as deep indoor environments. Finally, if 

significant throughput is needed all low bitrate LPWA technologies are unlikely to meet your needs.
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Example Use Cases

Use case 1 ｜ Streetlight Monitoring

Problem : Iwasaki Denki manages thousands of streetlights. They rely on employees checking the 

lights at night to ensure things are working. But this is costly and time-consuming. They were looking 

for a solution that was reliable and immune to hacking.

Solution : Using ELTRES, the built-in GNSS provides location as well as remote monitoring of the 

voltage, current, power consumption and operation time of each light which means quicker replacement 

of non-working lights and reduced labor costs.

Use case 2 ｜ Diver Safety

Problem : Tracking divers is di�cult and current LTE solutions require higher power further away 

from shore, meaning batteries run out quickly. 

Solution : Quadra Planning was impressed with the long communication distance of ELTRES which 

easily covers o�shore areas. Since the same power is used regardless of distance, longer battery life is 

achieved which ensures the safety of divers.
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Use case 3 ｜ Remote Athlete Tracking

Problem : The Adventure Racing World Series (ARWS) is 

an annual endurance racing event which takes place in 

remote locations, with athletes trekking, mountain biking, 

paddling, and climbing along a racetrack for approximately 

250km. The rugged course is a big disadvantage for radio 

communications and the course in Japan had large areas 

with no cellular coverage.

Solution : Using only 4 fixed and 2 mobile ELTRES base 

stations, full racetrack coverage could be completed. The 

built-in GNSS ensured accurate location tracking and the 

safety of the athletes at all times. The low power of ELTRES 

meant that the athletes had to only carry a very small 

device. Logistics vehicles could also be tracked in real time.

ELTRES Trial Kit

Sony has made available an ELTRES Trial Kit to allow evaluation of ELTRES technology. The trial kit 

consists of a base station (including all necessary components such as LPWA antenna, GNSS antenna, 

3G/LTE antenna, and amplifier) and up to 10 multi-sensing transmitter units (MSU). Each MSU is 

equipped with various built-in sensors including position, temperature, humidity, 3-axis accelerometer 

and battery level. Using the trial kit, operators can confirm 

in their planned environment the reception quality over 

varying channel conditions. 
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Frequently Asked Questions (FAQ)

How can I get a trial kit to evaluate ELTRES ?
Contact us using the Contact Form below.

Where can I get ELTRES compatible devices ?
A list of devices sold for the Japanese market can be seen here:

https://eltres-iot.jp/product/ (in Japanese)

For other countries, ELTRES communication modules are now available for development of new 

transmitter/sensor devices. Sony can provide development boards, SDK, and technical support as 

needed for you to develop your unique ELTRES device.

Where can I get a ELTRES base station ?
Base stations are in commercial use in Japan, with limited quantities available for rent. For other 

countries, trial kits are available for Europe, USA, Taiwan, and Australia. Please contact Sony to 

discuss details.

What are the communication costs ?
For operation in Japan the cost is approximately 100 yen per device per month. For other countries, 

it is envisaged that any ELTRES networks will be owned and operated by our partners (private 

network), and therefore communication costs are controlled by the owner/operator. We envisage 

a small fee for Sony to operate the authentication system.

Additional Information

Articles on the Web:
https://www.sony-semicon.co.jp/products_en/eltres/articles.html

Webinars (YouTube) :
https://sony-semicon.co.uk/eltres/events/

Contact Form :
https://www.sony-semicon.co.jp/e/contact/ 

Website:
https://www.sony-semicon.co.jp/products_en/eltres/index.html


