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Committed to Excellence

Consult — Know-how. Built-in.
The Technical Competence from RUTRONIK

Worldwide and individual consulting on the spot: by competent
sales staff, application engineers and product specialists.

Components — Variety. Built-in.
The Product Portfolio from RUTRONIK

Wide product range of semiconductors, passive and electro-
mechanical components, displays & monitors, boards & systems,
storage and wireless technologies for optimum coverage of

your needs.

Logistics — Reliability. Built-in.
The Delivery Service from RUTRONIK

Innovative and flexible solutions: from supply chain management
to individual logistics systems.

Quality — Security. Built-in.

Quality Management without Compromise

The integrated management system (IMS) encompasses
quality control, environmental protection and occupational
health and safety.
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GSM

GSM Family Technology Evolution

Which mobile communication technologies evolved over time in the

GSM family?

GSM Family Technology Evolution

GSM

GPRS

1990 2000 2010

What does GSM mean?

2020

GSM (Global System for Mobile Communications) is a standard developed by the European

Telecommunications Standards Institute (ETSI) to describe protocols for second generation (2G)

digital cellular networks used by mobile phones. It is actually a global standard for mobile

communications with over 90% market share, while being available in over 230 countries.

GSM is a trademark owned by the GSM Association (GSMA). The GSMA is an association of mobile operators and related companies
devoted to support the standardization, the deployment and the promotion of the GSM mobile telephone system.

How does the GSM mobile communications standard work?
The structure of radio signals and the process of data exchange in
the GSM network were standardized worldwide. The adherence to
this standard ensures that network technology and mobile phones
match smoothly in any part of the world. Thus, today a customer
of a German network provider can easily make phone calls from
abroad to Germany with his own mobile phone. Like all mobile
networks of the 2nd and 3rd generation, also GSM networks use

a digital transmission method for the transmission of data.

Data Transmission Methods in the GSM Network

The signals resulting from the digital conversion are “packed” into
a high-frequency electromagnetic wave which is used as a trans-
port medium from one antenna to the other antenna. This process
is also called “modulation”. The first two methods for transmitting
data in a GSM network are CSD (Circuit Switched Data), a circuit-
switched data transmission method, and SMS (Short Message
Service) which is a packet-switched connectionless short message
service and limited to 160 characters per message. CSD has already
been offered with the beginning of GSM. The user data rate was
limited to 9.6 kbit/s.

In GSM phase 2 the speed of data transmission was increased to
14.4 kbit/s by dispensing with the error correction of data. As a
consequence, the quality of the connection has dropped. Within
the GSM Phase 2+, the bundling of multiple channels became
possible. The data service HSCSD (High Speed Circuit Switched
Data) leads to a higher data rate. Since both techniques are circuit-
switched transmission techniques, invoicing is based on the con-
nection time. For the classical application of Internet access that is
far from optimal. Therefore, GPRS (General Packet Radio Service)
established quickly, which builds only a virtual connection and
invoiced on the amount of data transferred.

4 | www.rutronik.com/wireless

This was the beginning of the existence of a new technology in
the GSM family. The data packets are sent 217-times per second
within fixed time intervals. However, the sequence of the trans-
mission of data packets varies with mobile phones and mobile
base stations.

High Speed Packet Access (HSPA)

is an amalgamation of two mobile telephony protocols, High
Speed Downlink Packet Access (HSDPA) and High Speed
Uplink Packet Access (HSUPA), that extends and improves
the performance of existing 3rd generation mobile telecom-
munication networks utilizing the WCDMA protocols.

A further improved 3GPP standard, Evolved HSPA (also
known as HSPA+), was released late in 2008 with subsequent
worldwide adoption beginning in 2010. The newer standard
allows bit-rates to reach as high as 337 Mbit/s in the downlink
and 34 Mbit/s in the uplink

LTE

LTE, an acronym for Long-Term Evolution, commonly mar-
keted as 4G LTE, is a standard for wireless communication of
high-speed data for mobile phones and data terminals. It is
based on the GSM/EDGE and UMTS/HSPA network tech-
nologies, increasing the capacity and speed using a different
radio interface together with core network improvements.
LTE is the natural upgrade path for carriers with both GSM/
UMTS networks and CDMA2000 networks. LTE is, therefore,
anticipated to become the first truly global mobile phone stan-
dard, although the different LTE frequencies and bands used
in different countries will mean that only multi-band phones
will be able to use LTE in all countries where it is supported.
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Technology Performance Data

GPRS
General Packet Radio
Service

EDGE
Enhanced Data Rated for
GSM Evolution

UMTS
Universal Mobile Telecom-
munication System

HSPA
High Speed Packet Access

LTE & LTE-Advanced

Long Term Evolution &
Long Term Evolution-
Advanced

LTE Cat 1
LTE Cat M1
LTE NB1/ NB-IoT

= Enable a faster data transfer in the GSM network

= Connectionless, packet-oriented transmission
technique

= The entire bandwidth can be used in a mobile
radio cell by all participants

= Not an independent transmission technology but
an extension for the acceleration of GPRS.

= With EDGE, there are the variants Enhanced GPRS
(EGPRS) and Enhanced CSD (ECSD)

= EGPRS has the same transmission rates than GPRS
with fewer channels

= Third-generation (3G) broadband, packet -based
transmission of text, digitized voice, video and
multimedia

= Computer and phone users are constantly attached
to the Internet when travelling because of roaming
services

= HSDPA (High-Speed Downlink Packet Access) was
the packet-based mobile telephony protocol used
in 3G UMTS networks to increase the data capacity
and speed up transfer rates

= HSPA (High Speed Packet Access) is a 3rd genera-
tion (3G) mobile broadband communications tech-
nology. The term HSPA actually refers to two spe-
cific protocols used in tandem:HSDPA and HSUPA
(High Speed Uplink Packet Access)
HSPA+, however, offers significantly slower speeds
than the predominant 4G standard, which is LTE

= Long Term Evolution (LTE) is a 4G wireless broad-
band technology

= Technology was named "Long Term Evolution”
because it represents the next step (4G) in a pro-
gression from GSM, a 2G standard, to UMTS, the
3G technologies based upon GSM

s LTE-Advanced (Long Term Evolution-Advanced)
is a cellular networking standard that offers higher
throughput than its predecessor

= [oT Focused, Lower Cost, Smaller Size, Reduced
Power, Lower Data Speeds

= LTE Lower Categories are Low Power Wide Area
Networks (LPWANS) radio technology stan-
dards developed to enable a wide range of devices
and services to be connected using cellular
telecommunications band

= Theoretically up to 171.2 kbit/s per user possible

= Simultaneous transmission of voice and data

= User pays for the bandwidth used or amount of
data transferred rather than the connection time

= Permanent connect. to the GPRS network possible

= Compared to each other, the transmission rates
of GPRS and EDGE (EGPRS) are the following:
- GPRS: 1-2 kByte/s (Send),
3-5 kByte/s (Receive)
- EGPRS: 10-12 kByte/s (Send),
15-22 kByte/s (Receive)

= Data rates up to 2 Mbps

= HSDPA specifies data transfer speeds of up to
14.4 Mbps for downloads and 2 Mbps for uploads
- download speeds to at least five times faster
than earlier versions of UMTS

= HSPA networks offer a maximum of 14.4 Mbps.
An improved version of high speed packet access
technology, known as HSPA+, offers 42 Mbps

= LTE provides significantly increased peak data
rates: 100 Mbps downstream and 30 Mbps
upstream, reduced latency, scalable bandwidth
capacity, and backwards compatibility with
existing GSM and UMTS technology.

= LTE Advanced can deliver up to 1 GB per second
of data, which has to be compared to a maximum
of 300 MB per second over LTE networks.

= LTE-Advanced networks use multiple-input,
multiple-output (MIMO) technology

= LTE Cat 1 provides a downlink peak rate of
10 Mbps and 5 Mbps upstream

= LTE Cat M1 provides a downlink and upstream
peak rate of 1 Mbps

= LTE NBI provides 250 Kbps as downlink peak
rate up 20-250 Kbps as uplink peak rate

www.rutronik.com/wireless | 5
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Change easily between technologies due to...

Cellular Modules

xE910 Family - Unified Form Factor (UFF) and Family Concept

Key Benefits
= The Telit xE910 Unified Form Factor Family is comprised
of 2G, 3G and 4G high Category as well as LTE low Category
(Cat. M1 / NB-IoT) products.

Product Group

GE910-QUAD /
GE910-QUAD V3

GE910-GNSS

UE910

HE910

LE910 V2

LE910C1

ME910C1

NE910C1

Description

= Quad-band module
= designed for lower throughput 2G M2M applications

= Quad-band module
= designed for lower throughput 2G M2M applications

= Includes low-cost, dual-band 3.5G variants positioned for
global applications not requiring

= global coverage, as well as a penta-band 3G global variant

= offers voice-capable variants, featuring also

= analog audio, as well

= as data-only models

= Most compact multi-band HSPA+ LGA module series, with
built-in GPS and GSM/EGPRS fallback

= Featuring seven-band HSPA+ data rates of up to 21 Mbps
(Cat 14) downlink and 5.7 Mbps (Cat 6) uplink, it is ideal for
high performance global roaming

= The LE910 V2 series of 4G LTE modules are compliant with
the 3GPP Release 9, delivering data rates of 150 Mbps
downlink and 50 Mbps uplink

= Available in LTE single-mode and as 3G/2G fallback variants

= The LE910 series of Cat. 1 modules are optimized for LTE
low category networks

= Modules are available in single mode and 3G/2G fallback
options

= In addition to VoLTE support, the LE910 Cat.1 series are
swappable with other modules in the XE910 family

= LE910 Cat. 1 delivers data rates of 10 Mbps downlink and
5 Mbps uplink

= The ME910C1 is the Category M1/NB1 evolution of the Telit
LE910 family

= Specified in the approved Release 13 of the 3GPP standard

= The ME910C1 offers maximum downlink and uplink data
rates of 1 Mbps

= Supports the Power Saving Mode (PSM) and the extended
Discontinu-ous Reception (eDRX), for longer battery ope-
ration

= Enhanced cover-age, with up to +15dB/+20dB in maxi-
mum coupling loss (MCL) compared to the other cellular
technologies

= The NE910C1 is the LTE Category NB1 evolution of the Telit
LE910 family

= Specified in the approved Release 13 of the 3GPP standard

= The NE910C1 delivers maximum downlink and uplink data
rates of 250kbps

= Supports the Power Saving Mode (PSM) and the extended
Discontinuous Reception (eDRX), longer battery operation
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Cellular Techn.
2G (GSM | GPRS)

2G (GSM | GPRS)

3.5G (HSPA)

3G (UMTS)

2G (GSM I GPRS |
EDGE)

3.75G (HSPA+)
3G (UMTS)

2G (GSM I GPRS |
EDGE)

4G (LTE Category 4

4G (LTE Category 1

4G (LTE Cat M1
/NB1)

2G (for EU2 & WW
Version)

4G (LTE Cat NB1 /
NB-oT)

Telit

= All products share a common LGA form factor of 28.2 x 28.2
x 2.2 mm and have same electrical and programing interfaces
which allows developers to implement a "design once, use
anywhere" strategy.

Bands
GSM 850/900,/1800/
1900

GSM 850/900/
1800/1900

UMTS 850/1900 (NA)
UMTS 900,/2100 (EU)
GSM 850,/1900 (NA)
GSM 900/1800 (EU)

UMTS 800,850,900/
AWS1700/1900/

2100 (Global)

UMTS 800/850/900/
2100 (EV)

UMTS 800/850/
AWS1700/1900 (NA)
GSM 850/900/1800,/1900

6 different variants are
available (North America,
Europe & Australia)

Over 12 different variants
are available (North Ame-
rica, Europe & APAC)

Over 8 different variants
are available (North Ame-
rica, Europe, Australia,
Japan & World Wide)

LTE 800/900

Typical Applications

= Medium to high volume M2M applications
= Location based applications

= Medium to high volume M2M applications
= Location based applications

= Regional applications such as vending systems,
POS, Smart Grid, security and surveillance

= For 3G global variants also global applications
requiring one-region-at-a-time coverage and
NOT requiring fallback to GSM

= Industr. & consumer applications with high data
throughput requirement

= Asset fleet tracking, in-car telematics, security
surveillance, personal navigation devices,
e-readers

= Applications requiring high

= Bandwidth

= For Regions with

= high penetration/ coverage of 4G networks

= Ideal platform for loT applications, mobile data
and computing devices
= Applications requiring lower data rates

= Cat M1/NB1 devices are specifically tailored
for loT applications, offering optimized power
consumption and enhanced coverage

= The ME910C1 helps increase the addressable
market for LTE technology to include a broad
range of new applica-tions and use cases best
served with lower maximum data rate, ultra-low
power, reduced complexity and cost

= Smart meters, industrial sensors, healthcare
monitors, home automation, asset tracker and
many more low data rate loT devices

= Cat NB1 devices are specifically tailored for
loT applications, offering optimized power con-
sumption, enhanced coverage and low cost

= -Smart meters, smart parking, smart agricul-
ture, waste collection, industrial sensors,
healthcare monitors, home automation, and
many more low data rate loT devices

GNSS

GPS + Glonass

Optional GPS
(HE910G /
DG/-

EUG / -NAG)

Optional GPS,
Glonass, BEI-
DOU, Galileo
+ QZSS
(LE910C1-NA
/ -AP / -NS)

Optional
available with
embedded
GPS, Glonass,
BEIDOU +
Galileo

(for all vari-
ants)

Optional
embedded
GNSS
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Cellular Modules

xE866 Family — Unified Form Factor and Family Concept

Key Benefits

= Telit's single mechanical and electrical xE866 form factor makes
the modules a smart choice for compact small products

= Nested 15 x 25 mm / 15 x 19 mm LGA footprint

= 2G, 3G, 4G LTE, LTE Cat. M1, LTE NB-IoT, LoRa nd WiFi series

= Low cost integration for compact designs

Product
Group

GE866-QUAD

UE866

LE866

ME866

NE866

Description

= Smallest quad-band module in Telit's 2G portfolio
= Designed for loT applications requiring miniature
foot print

= UMTS/HSPA communication product based on the
market's latest 3G core

= N3G variant for North America is 3G only

= The EU variant features dual-band 3G configuration
with 2G fallback

= This module is a LTE Category 1 device with
maximum downlink data rates of 10 Mbps and
maximum uplink data rates of 5 Mbps

= Several regional variants available for USA, Korea
and Japan

= ME866 is the LTE-M (Cat M1) evolution of the Telit
xE866 Series of LTE modules

= Specified in the approved Release 13 of the 3GPP
standard

= Offers maximum downlink and uplink data rates
of 1 Mbps

= Supports the Power Saving Mode (PSM) and the
extended Discontinu—ous Reception (eDRX), for
longer battery operation

= Enhanced cover-age, with up to +15dB in maxi-
mum coupling loss (MCL) compared to the other
cellular technologies

= NE866 is the first Category NB1 — aka Narrow-
band loT (NB-loT) product in the Telit portfolio

= Specified in the approved Release 13 of the 3GPP
standard

= Offers maximum downlink data rates of 250 kbps
and uplink data rates of 20 kbps

= Supports the Power Saving Mode (PSM) and the
extended Discontinu-ous Reception (eDRX), for
longer battery operation

= Enhanced cover-age, with up to +20dB in maxi-
mum coupling loss (MCL) compared to the other
cellular technologies

Telit

dependent applications

"design once and deploy globally"

Cellular Technology Bands

2G (GSM | GPRS) GSM 850,/900/1800/
1900

3.5G (HSPA) UMTS 850,/1900 (NA)

3G (UMTS) UMTS 900/2100 (EU)

2G (GSM | GPRS) GSM 900/1800 (EU)

4G (LTE Category 1)  LTE 700/AWS1700 (NA,
Verizon)
LTE 700/AWS1700,/1900
(NA, AT&T)
LTE 900/1800 (Korea)
LTE 900,/2100 (Japan)
4G (LTE Cat M1 / LTE 700/AWS1700 (NA,
LTE-M) Verizon)
LTE 700/AWS1700,/1900
(NA, AT&T)
4G (LTE Cat NB1 / LTE 800/900 (EU, China)
NB-loT)

Typical Applications

= Ideal solution for applications in wearable
technology products, security alarm systems,
automated meter reading and Point-of-Sales
(POS) terminals

Ideal platform for regional applications such as
telematics and UBI applications, fleet manage-
ment, asset tracking and wearable devices

Perfect platform to enable the quick imple-
mentation of LTE technology in the Internet
of Things, particularly in machine-to-machine,
where low cost and low power are more rele-
vant than high speed

Designed for applications with severe space
constraints, such as wearables

Spe-cifically tailored for loT applications,
offering optimized power consumption and
enhanced coverage

Designed for size sensitive applications

Some examples are smart meters, industrial
sensors, healthcare monitors, home automati-
on, asset tracker and many more low data rate
loT devices

= Cat NB1 devices are specifically tailored for
loT applications, offering optimized power con-
sumption and enhanced coverage

Designed for size sensitive applications

Some examples are smart metering, smart
parking, smart agriculture, waste collection,
industrial sensors, healthcare monitors, home
automation and many more low data rate loT
devices

= Over-the-Air firmware update and device management
= Easy to bundle with GNSS modules for positioning and timing

= This makes the xE866 family another pillar of the concept

Form Factor

[mm]

15x19x2.2

15x25x2.2

15x25x2.2

15x25x2.2

15x19x2.2

www.rutronik.com/wireless |
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Cellular Data Cards

LTE Cat 11 Mini PCle & M.2 Data Cards

Telit

The Telit LN940 and LM940 LTE Cat 11 data cards deliver high speed data rates via Advanced LTE and offer a cellular connection for
products in network appliance environments. They are well-suited for products that demand high throughput such as routers, mobile

gateways and access points.

LN940

Telit M.2 LN940 family supports the latest LTE-Advanced net-
works with 3G fallback worldwide. The industrial-grade M.2
form factor allows for easy integration into mobile computing,
networking, and industrial IoT device platforms that command
a smaller and thinner footprint. Optimized for low power
consumption, the Telit M.2 family delivers unprecedently
high-speeds of LTE-Advanced with the addition of up to 3CC
Downlink Carrier Aggregation and up to 256 QAM modulati-
on for the most robust cellular performance possible.

Models within the LN940 M.2 family support 3GPP releases
Cat 9, 10, 11, and 12, achieving 450 Mbps (Cat 9) and up to
600Mbps downlink speeds (Cat 11).

Key Features

= LTE Bands for LN940A11/LN940A9: 1,2, 3,4,5,7,8, 12, 13,
17,18, 19, 20, 21, 25, 26, 28, 29, 30, 38, 39, 40, 41, 66

= Data Throughput:
= LN940A11: Up to 600 Mbps Downlink & 50 Mbps Uplink
= LN940A9: Up to 450 Mbps Downlink & 50 Mbps Uplink

= Operating Temperature: -40 °C to +85 °C

= Inter Processor Communication Interface:
USB 3.0 SS, USB 2.0 HS

=2x2 MIMO

= Operating System Support: Win 10, Linux, Android

= GNSS: GPS, Glonass, BEIDOU

= Certifications:
FCC/CE/PTCRB/GCF/NCC/CCC/JATE/TELEC

= Targeted MNO IOT: AT&T, VZW, Docomo, KDDI, Telstra,
Optus, Deutsche Telekom, Swisscom, Orange, Vodafone,
Telefonica

= Dimension: 42 x 30 x 2.3 mm

8 | www.rutronik.com/wireless

LM940

The LM940 Mini PCIe (mPCle) data card delivers high speed
data rates via Advanced LTE.

Based on LTE Category 11, the LM940 mPCle data card
achieves download rates up to 600 Mbps supported by the
3GPP release 11 with MIMO and LTE Carrier Aggregation.
The product supports multiple RF frequency bands and band
combinations to accommodate global deployments.
Furthermore the LM940 offers full GNSS support with GPS,
GLONASS, Galileo and Beidou.

Key Features

= LTE Bands for LM940:
1-5,7,8,12,13,17, 20, 25, 26, 28, 29, 30, 38, 40, 41, 66

= Data Throughput: Up to 600 Mbps Downlink & 75Mbps
Uplink

= Operating Temperature: -40 °C to +85 °C

= Interfaces: mPCle, USB 2.0/3.0, Dual SIM, GPIOs, DVI

= 32 bit ARM Cortex-A7 up to 1.19 GHz running the Linux
operating system

= GNSS: GPS, Glonass, BEIDOU, Galileo

= Certifications: FCC/IC/PTCRB/GCF/RED/RCM

= Dimension: 50.95 x 30 x 2.8 mm

Application Fields

= Battery powered, wearable devices

= Automated Meter Reading (AMR)

= Security alarms and non-video surveillance
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Connecting the world
from the inside out

Telit is the global leader in loT enablement. Our enterprise-grade hardware, connectivity, and platforms
transform business through the power of loT. With over one thousand of the world’s leading loT experts, we
share a relentless commitment to delivering the future of digital business for our customers.

Telit loT Modules

We offer the largest portfolio of specialty loT communications modules.
Designed to the most stringent standards, our single and multimode
modules use a common footprint so that products can be easily adapted to
multiple markets and technologies.

loT SIM Cards & Custom Data Plans

Get reliable service & coverage from an established leader in loT

Telit loT connectivity solutions address the challenges of managing multi-site deployments across two or
more different wireless network operators with varying pricing rules and agreement terms. Our SIM cards
and flexible data plans are designed for loT applications including asset tracking, telematics, remote
monitoring, security and surveillance, digital signage, PERs, utilities and more.

2G, 3G, & 4G LTE Simple Terms 24/7 Support Secure
Custom plans for data, SMS & One agreement. Predictable Dedicated loT experts Multi-layer security
voice on tier-one networks pricing. No hidden fees or roaming & account team & VPN connections
charges.

Telit loT Portal

Our cloud-based IoT subscription service powered by deviceWISE is the
industry’s most comprehensive set of tools and resources for any end-to-
end loT deployment.

Connect. Manage. Integrate. With our comprehensive platform functions.

Connect any thing to any app. With web-based and mobile apps and enterprise systems
across all wireless networks

Pay-as-you-grow. With our adaptable subscription services - from free trials to full
commercial deployment

No upfront investment. Reduced cost, risk, complexity and time-to-market versus developing
your own solution

. www.rutronik.com/wireless | 9
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EFT/POS
and Vending

M2M Terminals

Security
Applications

q Medical Applicatio

yTelic

GSM and UMTS Terminals for M2M Applications

Telic's GSM and UMTS terminals are targeted towards professional and industrial M2M applications which require wireless
connectivity provided in a robust and reliable casing.

Key Benefits

= By integrating terminals from Telic, you can fully focus on
the core competencies required in your specific application
area and avoid the cost of developing, testing and certifying
terminal related functionality

= Easily swap 2G, 3G with 4G terminals when required by
having a real migration path for these mobile network
technologies

Categories
Modules
Category
General

Air Interface

Interfaces

Software

Input/
Outputs

Electrical
Characeristics

Hardware
Characeristics

Certificates

Features
Supplier

Product Category
Part Number

2G Frequency Band

3G Frequency Band

HSPA DL

HSPA UL

LTE DL

LTE UL

RS232 Interface
USB 2.0

Audio (analog)
Antenna

LEDs

Robust 1.8/3 V SIM
Card Holder
Programmable
Firmware Update
TCP/IP Stack
Analog Inputs
Digital Inputs
Outputs

Voltage Range
Standby (@ 12V)
Low Power Mode
(@ 12V)
Operating Temp.
Size

Weight

CE

el

ECC

10 | www.rutronik.com/wireless

Key Features

= Modules based on Telit or Cinterion

= Dual band and quad band support for 2G (GSM/GPRS)

= Dual band or penta band support for 3G (UMTS and HSPA/HSPA+)

= Industry standard RS232 interface on all products

= Ultra-low power consumption mode in selected products for
battery-powered applications

GT864 E GT864 Quad HT910 E HT910 G LT910 E CT63 E CT63 NG HT63 E
Telit Telit Telit Telit Telit Cinterion Cinterion Cinterion
Basic 2G Basic 2G UMTS/HSPA UMTS/HSPA LTE/GSM/GPRS Basic 2G Advanced 2G UMTS/HSPA
06600 06001 06301 06303 06500 06508 06501
2G Dual (900/ 2G Dual (900/ 2G Dual 2G Dual (900/ 2G Dual (900/
1800 MHz) 28 Qe 1800 MHz) 2GQuad (900,1800 MHz) 1800 MH2) 28 Qaé 1800 MHz)
3G Dual (900/ 3G Dual (900/
2100 MHz) oree 2100 MHz)
7.2 Mbit/s 21 Mbit/s 7.2 Mbit/s
5.7 Mbit/s 5.7 Mbit/s 5.7 Mbit/s
10 Mbit/s
5 Mbit/s
D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin) D-Sub (9-pin)
Mini-USB Mini-USB Mini-USB Mini-USB Mini-USB
Mini-USB Mini-USB Mini-USB
FME FME FME FME FME FME FME FME
1 GSM + 1 GSM + 1 GSM + 1 GSM + 1 GSM+ 1GSM 1 GSM + 1 GSM +
2 Configurable 2 Config. 2 Configurable 2 Configurable 2 Configurable 2 Configurable 2 Configurable
Python Python AppZone Java Java
FOTA FOTA FOTA FOTA FOTA Serial Serial/FOTA Serial / USB
1
1 (optional)
5V - 32V 5V - 36V 5V - 32V 5V - 32V 5V-32V 5V - 32V 5V - 32V 5V - 32V
8.9 mA (*) ~ 18 mA (*) ~ 20 mA (*) ~23mA(*) <20 mA (*) ~12 mA (*) ~ 22 mA (*)
<3mA(*) ~ 10 mA (*) ~11 mA(*) ~2mA (*) ~1mA(¥) <2mA(*)
-30 to +75°C -30 to +75°C -30 to +80°C -30 to +80°C -30 to +80°C -40to +80°C  -40to +80°C -40 to +80°C
77x66x26 mm
91g 91g 91g 91g 91g 91g 91g 91g

*) Measurement averaged (including peaks) over a 1 min measurement intervall.
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M2M Terminals yTelic

LT910 E - LTE Terminal for M2M Applications with GSM Fallback

The LT910 E is the first industrial-grade M2M Terminal based on the Telit module LE910 EU module which supports both LTE
Category 1 as well as GSM/GPRS technologies specifically for Europe. The LTE910 E Terminal is of particular interest to customers who
wish to ensure long-term investment protection for their M2M applications at a cost-attractive level. It is the right terminal for you if
you want to avoid expensive hardware exchange costs due to potential shut-downs of 2G or 3G networks in the next 10 to 15 years.

The device supports key interfaces used in industrial grade applications, such as RS232, USB 2.0 as well as inputs/outputs, an enables
system integrators to deploy own applications developed in C.

Key Benefits

= Long-term investment protection at an affordable pricing
level

= RS232 and USB 2.0 interfaces supporting a wide range of
external controller hardware

= Designed for industrial applications which require
e.g. a wide operating temperature range

Key Features

= LTE FDD Cat. 1 for EU bands, 3GPP Rel-9 compliant
= Dualband GSM/GPRS terminal

= AT command set from Telit

= FOTA

= RS232 & USB 2.0 interfaces

Sample Applications
= Any M2M applications (e.g. POS terminals, vending

machines ...) requiring investment protection of 10+ years.

Air Interface

= 2G Frequency Band: 900 / 1800 MHz

= GPRS Class: Class 12

= LTE Bands (MHz): B1 (2100), B3 (1800), B7 (2600),
B8 (900), B20 (800)

= LTE Category 1

= LTE DL: max. 10 Mbps

= LTE UL: max. 5 Mbps

Software

= Programming Language: C APIs for Telit AppZone
= TCP/IP Stack

= Secure E-Mail (SSL)

Interfaces / Connectors
= Antenna: 1x FME Male
= RS232: D-Sub (9-pin)

= USB 2.0: Mini-USB

Hardware Features

= Waterproof housing as option

= Wireless Module: Telit LE910-EU1
= SIM Card Holder: 1x (1,8/3 Volt)

Power Management
= Voltage Range: 5V - 32 V
= USB Host Powered: Optional

Hardware Characteristics

= Operating Temperature: -30 °C to + 80 °C
= Dimensions: 77 X 66 X 26 mm

= Weight: 91 g

NEW:
NB-IoT Terminal — now available
= Based on Telit ME910C1 LTE-M & NB-IoT Combo Module

www.rutronik.com/wireless |
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Cellular Devices — Selection Guide

Generation

4G

2G 3G 3G

4G

3G

2>
£
<
w
10
©
0
-
B

2G

4G

3G

Technology

UMTS |
HSPA+

UMTS |
HSPA

GSM I
GPRS

LTE

UMTS |
HSPA

GSM |
GPRS

LTE

UMTS |
HSPA

WiFi

Form Factor

Embedded

Embedded

Embedded

Product Name

LE910 V2 Series

LE910 Cat. 1
Series

LE910C1 Series

ME910C1
Cat. M1/NB1 Series

NE910C1
Cat. NB1 Series

HE910 Series

UE910 Series

UE910 3G Series

GE910 Series

GE910-QUAD V3

ML865 Series

NL865 Series

UL865 Series

GL865 V3 Series
GL865 V3.1 Series

LE922A6 Series

HE922-3GR

WE922-3GR

12 | www.rutronik.com/wireless

Approvals
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CDG1 & 2
Latin America

Australia

Cellular Technology

4G (LTE Cat. 4)
3.75G (HSPA+)
3G (UMTS)

2G (GSM | GPRS | EDGE)

4G (LTE Cat. 1)

4G (LTE Cat.1)

4G M1/NB1

4G NB1

3.75G (HSPA+)
3G (UMTS)

2G (GSM | GPRS | EDGE)

3.5G (HSPA)
3G (UMTS)

2G (GSM | GPRS | EDGE)

3.5G (HSDPA)
3G (UMTS)

2G (GSM | GPRS)

4G M1/NB1

4G NB1

3.5G (HSPA)
3G (UMTS)

2G (GSM | GPRS | EDGE)

2G (GSM | GPRS)

4G (LTE Cat. 6
2C-HSPA+)

3G (HSPA+/UMTS)
IEEE 802.11 b/g/n

LTE FDD (2,4,5,12,13) - (NA - AT&T)

LTE FDD (2,4,13) - (NA - Verizon)
LTE FDD (1,3,7,8,20) - (EU)

LTE FDD (3,7,28) - (AU)

UMTS (2,5) - (NA)

UMTS (1,8) - (EU)

GSM (3,8) - (EU)

LTE FDD (2,4,5,12,13) - (NA - AT&T)

LTE FDD (2,4,13) - (NA - Verizon)
LTE FDD (1,3,7,8,20) - (EU)

LTE FDD (1,19,21) - (UN)

UMTS (2,5) - (NA)

GSM (3,8) - (EV)

LTE FDD (2,4,12) - (NA - AT&T & Global)
LTE FDD (2,4,5,12,25,26) - (NA - Sprint)

LTE FDD (1,3,5,8,28) - (AP)

LTE FDD (1,3,7,8,20,28A) - (EU)
UMTS (1,2,4,5,8) - (NA - AT&T)
UMTS (1,5,8) - (AP)

UMTS (1,3,8) - (EU)

GSM (2,3,5,8) - (NA - AT&T)
GSM (3,8) - (EU)

LTE FDD (2,4,12) - (NA - AT&T)
LTE FDD (4,13) - (NA - Verizon)
LTE FDD (2,4,12,13) - (N1)

LTE FDD (3,8,20) - (E1 & E2)
LTE FDD (3,5,8,28) - (AU)

LTE FDD (1,3,8,18,19,26) - (J1)

LTE FDD (1,2,3,4,5,8,12,13,18,19,20,2

6,28,39) - (WW)
GSM (2,3,5,8) - (E2 & WW)

LTE FDD (8,20) - (E1)

UMTS 800/850/900/AWS/1900,/2100

(Global)

UMTS 800,/850,/900,/2100 (EU)
UMTS 800/850/AWS,/1900 (NA)
GSM 800,/90,/1800/1900

UMTS 850/1900 (NA)
UMTS 900,/2100 (EU)
GSM 850,/1900 (NA)
GSM 900/1800 (EU)

UMTS 850/1900 (NA)

GSM 850,/900/1800/1900

LTE FDD (1,3,5,8,18,19,20,26,28) - (EA)

LTE FDD (2,4,12,13) - (NA)
GSM (2,3,5,8) - (EA)

LTE FDD (8,20) - (E1)

UMTS 850,/1900 (NA)
UMTS 900,/2100 (EU)
GSM 850,/1900 (NA)
GSM 800/1800 (EU)

GSM 850,/900,/1800/1900

LTE FDD (1,3,7,28,40) - (A1)
LTE FDD (3,7,20) - (E1)

LTE FDD (3,7,8,28,20,32) - (E2)
UMTS (900/2100) - (A1)

UMTS (850/900/1900,/2100)
GSM (805/900/1800/1900)

Data Speed

2G (GSM | GPRS) Kbps
2.75G (EDGE) Kbps

3G (UMTS) Kbps
3.5G (HSDPA) Mbps

4G 50/150
3.75G 5.76/42.(
3G 384/384

2G 236/236

4G 5/10

3.75G 5.76/42.(
3G 384/384

2G 236/236

4G 5/10

3.75G 5.76/42.(
3G 384/384

2G 236/236

4G 375/300 kbp

4G 20/250 kbps

3.75G 5.76/21.(
3.5G 5.76/7.2
3G 384/384
2G118.4/236.8

3.5G 5.76/7.2
3G 384/384
2G 118.4/236.8

3.5G5.76/7.2

2G 40/80

4G 375/300 kbp

4G 20/250 kbps

3.5G 0.384/3.6
3G 384/384
2G118.4/236.8

2G 40/80

4G 50/300
3.75G 11/42

3.75G 5.76/21.(
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LE910-SV V2
LE910-NA V2
LE910-AU V2
LE910-EU V2

Interface Board:
LE910-NA1
LE910-SV1
LE910-EU1

Interface Board:
LE910C1-NA
LE910C1-AP
LE910C1-NS
LE910C1-EU
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o
S
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x 2.2
RF
LGA PAD 40 to 85

Interface Board:
ME910C1-NA
ME910C1-NV
ME910C1-E1
ME910C1-AU

Interface Board:
HE910
(includes HE910-G)

Interface Board:
UE910-EUR
UE910-NAR

Interface Board:
UE910-3G

Interface Board:
GE910_Quad
GE910_GNSS

Interface Board:
GE910_QUAD V3

Interface Board:
ML865C1-EA
ML865C1-NA
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www.rutronik.com/wireless | 13



http://www.rutronik.com/wireless

Cellular Devices — Selection Guide

Approvals Data Speed

(7}
. 2
Product Name Cellular Technology —| = w =
c 8 2 _’_‘_ = E
. o L & wy <
= ) e = ° So_ o
) S o~ < aon o
S ) 3 g E S SwE @
s g u« @ S 1 =2 i P e 252 =
: 5 £ wBE8 88 UEEEEE aB5 &
o & i cshE eSS E8ES2%2 S N a®m o
LTE FDD (1,3,7,8,20) (EV)
> LE920A4 Seri e NE L 2 7 by 3750 8.76/42.0
Z M LEO20A4 Serles 300 HoPA) UMTS 900/1800/2100 (EU) o e
£ 2G (GSM | GPRS | EDGE)  omT™> 800/85071900/2100 (NA) 56 236/236
= GSM 850/900/1800,1900
N
(] =) =
23 : 3.75G (HSPA+) UMTS 850/900/2100 (EU) 3.75G 5.76/14.4
A 3 uMIS | g HE920 Series 3G (UMTS) UMTS 850/1700/1900 (NA) 3G 384/384
g 3 2G (GSM | GPRS | EDGE)  GSM 800/850/1800,1900 2G 236.8/236.8
= firn]
< | > IS GE910-QUAD
3 & G Geot II IIIII 2G (GSM | GPRS) GSM 850/900/1800/1900 2G 40/80
[T
=8 o uMTS| UE910EU V2 =ik UMTS 900/2100 SPGB0
2 IR AUTO SR GSM 900/1800 S
[ 2G (GSM | GPRS | EDGE) 2G 118.4/236.8
LTE FDD (4,13) - (NA - Verizon)
LES66 Cat.1 Series 4G (LTE Cat.1) T FoD 58] kA~ AT& 4G 5/10
; LTE FDD (1,8) - (9)
¢
> .
& MES66A1 LTE FDD (4,13) - (NV - Verizon) ‘
E E Cat. M1 Series I oL LTE FOD (2,4,12) - (NA- AT&T) 4G 375/300 kop:
he)
© S NE866B1
2 HE L III I I 4G NB1 LTE FDD (8,20) - (E1) 4G 20/250 kbps
) UMTS | 3.5 (HSPA)
g o UES66 3G (UMTS) UMTS 850/1900 (NA) 3.5G 5.76/7.2
g oon GE866-QUAD I IIIII 2G (GSM | GPRS) GSM 850/900/1800/1900 26 40/80
© LTE FDD
T 4G (LTE Cat. 11) (15,7,.8,12,13,17,20,25,26,28-30,66) 4G 75/600
> = 3.75G (DCHSPA+) LTE TOD (38,40,41) 3.75G 11/42
= s UMTS (1,2,4,5,8)
(]
b LTE FDD Cat.9 & Cat.11
g 4G (LTE Cat. 11) (15,7,8,12,13,17-21,25,26,28:30,38 4G Cat.11 50/60
2 LN9A0 Series 4G (LTE Cat. 9) 41,66) 4G Cat, 9 50/45(
= 4G (LTE Cat. 6) LTE FDD Cat.6 (1,3,7,8,20,28,32) 4G Cat. 6 50/30(
3G (WCDMA) UMTS 9 & 11 (1-6,8,19) 3.75G 11/42
UMTS 6 (1,8)
LTE (2,4,5,12,13) - (NA V2 - AT&T)
o BEEMEETT e
LE910 V2 Mini PCle e LTE (2,4.13) - (SV V2 - Verizon) 2280 LRl
3G (UMTS) s ey 3G 384/384
2G(GSM 1 GPRS 1EDGE) (TS (08B0 V2) 2G 236/236
GSM (3,8) - (EU V2)
LTE (2,4,13) - (SV1 - Verizon)
- LTE (2,4.5,12,13) - (NAL - ATT)
E LE910 Cat. 1 LTE (1.3,7.8,50) - (EU1)
i S e Mini PCle Series LTE (1,19,21) - (JN1)
o | @ UMTS (2,5) - (NAL - AT&T)
3 3 GSM (3,8) - (EUL)
£ E LTE (2,4,12) - (NA - AT&T)
= = 4G (LTE Cat. 1) LTE (2.4.5,12,25,26) - (NA - Sprint) 4G5/10
S LTE (1,3,5,8,28) - (AP)
3 LTE (1.3,7.8,20,28A) - (EV)

UMTS (1,2,4,5,8) - (NA - AT&T)
UMTS (1,5,8) - (AP)

UMTS (1,3,8) - (EU)

GSM (2,3,5,8) - (NA - AT&T)

LE910C1
Mini PCle Series

GSM (3.8} - (EV)
3.75G 5.76/21.0
@ UMTS | HES10 Mini PCle 3 ?wal‘?ss)m*’ UMTS (1,2,4,5,6,8,19) 3.5G 5.76/7.2
P HSPA+ ) RS 1EDGe)  GSM(2.358) 3G 384/384
2G1184/236.8
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Cellular Devices — Evaluation Kit

Type

FORM FACTOR

Embedded / Compact

Embedded / Compact

16 | www.rutronik.com/wireless

Designed to

Develop and test applications via AT commands
through serial ports or USB

Program and/or update any Telit module

Debug and/or improve applications based on Telit
modules

Implement simple applications with Python interpre-
ter-equipped module w/o external microprocessor

Develop and test applications via AT commands
through serial ports or USB
Program and/or update any Telit module

= Debug and/or improve applications based on Telit

modules

Implement simple applications with Appzone
interpreter-equipped modules, without the need for
an external microprocessor

Power Supply
Autmotive Setup

5 - 40 Volt
supply

6- 15 Volt
supply

Power Supply
Laboratory Setup

+ 3.8 Volt
fixed supply

+ 3.8 Volt
fixed supply

Power Supply
Portable Setup

rechargeable Lidon
battery pack

Lilon battery pack
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. GPIO . .
OV protection/Reverse . SIM Card A Microphone Lines .
polarity protection LED Indicator Holder (no interface Interface Speaker Output (INT/EX) Earpiece Output

board)

Opt.1:
10 mW /16 W max .
7 2xRS-232 f 1 x Single-Ended
On all Input DC lines 2 2% USB - 1 x Single-Ended max 10mW / 16 W
675 mW /8 W ma
Control switches
USB interface
UART interface (2x) * 3.5mm stereo audio
Micro SD card interface jack
On all Input DC lines 2 JTAG interface zi’wgf 8{1]211 / ® RJ11 Terminal phone 2'2 wg‘?gﬁm /
Thermal monitoring & cooling type mono audio
10 connectors (ADC, DVI, I2C, socket
SPI, GPIO1, GPI02)
= Extension connector

www.rutronik.com/wireless | 17
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Galileo
GPS

Compass
Glonass

Global Navigation Satellite Systems (GNSS)

A Global Navigation Satellite System (GNSS) is a system of satellites providing autonomous geo-
spatial positioning with global coverage. It allows small electronic receivers to determine their locations
to a high precision by using time signals transmitted along a line of sight by radio from satellites.

Operational Navigation Constellations:

= GPS (24-satellite constellation + 6 backup SVs)
= Glonass (24-satellite constellation + 6 backup SVs)

= CDMA = FDMA

= 24+6 orbiting SV = 24+6 orbiting SV

= 6 orbital planes with = 3 orbital planes with 8 SV
4 SV each each

= Frequencies (MHz):
1575.42 (L1), 1227.6
(L2), 1176.45 (L5)

= Each SV is identified by

= Frequencies (MHz): 1602 (L1)
+ k1, 1246 (L2) + k2, where:
k1=(-7 to +13) *562.5 KHz
k2=(-7 to +13) *437.5 KHz

its own ID = Each SV is identified by its
own frequency
GNSS Technologies
System USA Russia
Type Global Global
Date Deployed 1995 1995/2011
Frequency L1=1575.42 MHz L1=1602 MHz
Num. of Satellites 24-32 ~ 30

18 | www.rutronik.com/wireless

Navigation Constellations in Development:

= Galileo (currently
= Beidou (currently

= CDMA
= 24+6 orbiting SV

= Frequencies (MHz):

1575.42 (E1),
1227.6 (L2),
1176.45 (E5A),
1207.14 (E5B),
1278.75 (E6)

= Each SV is identified by

its own ID

EU
Global
2016 / 2018
E1=1575.42 MHz
27-30

18 SVs launched)
19 SVs launched)

= CDMA

= 5 Geostationary SV +27+5
orbiting SV

= Frequencies (MHz):
1561.098 (B1), 1207.14 (B2),
1268.52 (L5)

= Interface control document
(ICD) “test version”
published in October 2011

= Each SV is identified by its
own ID

China Japan
Global Regional
2015/2020 Future (ex. 20207)
B1=1561.098 MHz L1-SAIF =1575.42 MHz
3035 4
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GNSS Wireless Modules

GNS 302uLP - Ultra Low Power GPS Chip Antenna Module

Key Benefits

= GNS302uLP is a complete GPS receiver that is optimized for
very low power consumption. Thanks to an advanced dyna-
mic power management technology, the current is reduced to
a minimum of ~7 mA (<25 mW). Average power savings in
comparison with common low power GPS modules are 60%.

= Based on the MT3339 single chip solution the GNS 302uLP
provides an easy to build-in SMD solderable complete
GPS receiver solution. It has got an excellent low power con-
sumption and supports up to 66 acquisition and 22 tracking
channels, providing navigation sensitivity up to -165 dBm.

= Very low power requirements and internal voltage regulator
makes it easy to run the receiver with various power supplies
and allows direct connection to Lilon batteries

= GNS 302uLP utilizes a tiny chip antenna to
realize high sensitivity with very small space
requirements.

= For high accuracy and additional SBAS
operation, the GNS302uLP can be
switched to continous high activity
power mode by software com-

mand.

Application Fields

= Fitness wearables = Portable (“nomadic”) devices
= Pet Tracking = Netbooks, tablets PCs and

Mobile Phones
= Location based Applications

= Navigation
= Dynamic Navigation

Key Features

= Ultra low power technology at full tracking output rate

= 66 acquisition -/ 22 tracking channels

= Ultra high tracking/navigation sensitivity: -165dBm1

= Tuned ceramic chip antenna

= SBAS (WAAS,EGNOS,MSAS,GAGAN, QZSS) correction
support in high activity mode

= A-GPS by EPO “Extended Prediction Orbit”™ enables
7/14days prediction

= 12 Multitone Active Interference Canceller (MTAIC) for
GPS-in-band jammer rejection

= EASY™: 3 day self-generated orbit prediction support

= High accuracy 1PPS output

= NMEA-0183 protocol, configurable

= High update rate (up to 10/s) in high activity mode

= Embedded logger function with 16hrs internal memory

= GPS current consumption (@3.3 V):

= Acquisition: 22mA typical

= Tracking: 7mA typical

= Low backup current consumption 7uA, typical

= SMD type LGA

= Small form factor: 15.7x10x2.0mm

= GPS Logger

= GPS Tracker

= Security Devices

= Camera Equipment

= Geofencing
= Health and Fitness Devices
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GNSS Wireless Modules

Telit

Jupiter SE873 Family - GNSS Module for Ultra Compact Products

The new SE873 and SE873Q5 are the world smallest GNSS modules with embedded SQI flash and full compliance with GPS, Glonass,
Galileo and BeiDou. They’re provided with a plastic package and are designed to minimize the total footprint of the solution.

The SE873 and SE873Q5 are able to track and navigate simultaneously up to 3 of the 4 GNSS available (GPS+Galileo & Glonass or
GPS+Galileo & BeiDou). They have an internal TCXO, RTC, Flash memory and LNA for high RF sensitivity (up to -167 dBm).

Key Benefits

= World smallest flash based GNSS modules

= Complete GNSS module, including TCXO, RTC, LNA and
Flash memory

= Full GNSS compliance: GPS, Glonass, Galileo, BeiDou

= Flexible power management modes allow the user to conserve
battery life

= Ultra-sensitive (tracking) RF front-end

= Supports both active and passive antennas with internal LNA

= Supports both local and server-based A-GPS for improved
TTFFs

= Satellite Based Augmentation System (SBAS) corrections incre-
ase positioning accuracy
(EGNOS, WAAS, GAGAN and MSAS)

= Over-the-Air firmware update

= Battery-friendly 1.8 V GPIO

Application Fields

= Fleet management systems

= European GPS-assisted road tolling systems
= Cellular base stations

= In-car navigation systems

= Automotive telematics

= GPS-based personal sports training monitors
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Key Features

= Based on QTI SiRFstarV™

= Frequency Band: GPS L1, Glonass L1, Galileo E1 and BeiDou B1

= Standards: NMEA and OSP binary

= Small size: 7 x 7 x 1.85 mm

= Advanced power modes: smartGNSS, duty cycle, push-to-fix

= Two variants: Linear power (SE873) and Low power switching
(SE873Q5)

= Jamming rejection

= 20-pad QFN package

= UART, I’C or SPI Interfaces

= Acquisition sensitivity: -146 dBm (SE873) / -147 dBm (SE873Q5)

= Tracking sensitivity: -165 dBm (SE873) / -167 dBm (SE873Q5)
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GNSS Wireless Modules Telit

Jupiter SL869-V3 - Best Pure GNSS Tracking Performance

The SL869-V3 has been designated without compromise to give the best pure GNSS tracking performances. The SL869-V3 is equipped
with Teseo 3 core and is able to track GPS, Glonass, Beidou and Galileo constellations. Moreover, it supports A-GNSS onboard
generation as well as A-GNSS server-generated file injection.

Key Benefits Key Features
= Multi-constellation allows accurate navigation in harsh envi- = Frequency Band:
ronments such as urban canyons GPS (L1), GLONASS (L1, FDMA), Galileo (E1), Beidou (B1)
= AGPS support via Extended Ephemeris injection as well as = Standards: NMEA, RTCM 104
Extended Ephemeris on-board generation for fastest TTFF = 48 Channel GNSS architecture
= Compatible with JN3 and popular 12 x 16 mm industry stan- = Positional Accuracy (CEP50): 1.5 m
dard footprint = Time To First Fix (@ -130 dBm):

= GPS, Glonass, Galileo and Beidou compatible Hot Start: 1 s/ Cold Start: <34 s

=16 x 12.2 x 2.4 mm LLC package
= Supply voltage range: 3 - 3.6 Vp¢
= Assisted GPS

= 10Hz Navigation, SBAS, 1PPS

= UART, I’C

Application Fields
= Fleet management systems
= European GPS-assisted road-tolling systems
= Cellular base stations
= In-car navigation systems
= Automotive telematics systems
= GPS-based personal sports
training monitors

= A-GPS: local ephemeris prediction
= A-GPS: server predicted ephemeris
= Jammer rejection

= Dimensions: 16 x 12.2 x 2.4 mm

= Weight: 1.8 g

= 24-pad LCC package

= Temperature Range

Operating temp.: -40 to +85°C / Storage temp.: -40 to +85 °C

=3 UARTs

= 1PPS

= EGNOS, WAAS and MSAS

=12C

= Current consumption: Acquisition: 171 mW
Tracking: 147 mW / Stand-by: 251 uW

= Power supply
VCC: 3.0 - 3.6 V/ Battery: 2.5-3.6 V

= Sensitivity

Acquisition: -146 dBm / Navigation: -158 dBm / Tracking: -162 dB
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Smart Antenna GNSS Modules

Telit

SE868K3-A/AL Family - Industry’s Smallest GNSS Patch Antenna Module

The tiny and mighty SE868K3-A/AL is the industry’s smallest multi-constellation GNSS patch antenna module. Designed with an
additional Low Noise Amplifier (LNA) and Surface Acoustic Wave (SAW) Filter, these modules deliver best-in-class performance.
The combination of advanced features and a low-profile design significantly simplifies integration for space constrained applications
by eliminating the need for external components. he SE868K3-A/AL includes a 9 x 9 mm patch antenna. It is available in 2 variants.

The SE868K3-A/AL Variants
= Standard antenna (SE868K3-A)
= Low profile antenna (SE868K3-AL)

Key Benefits

= Standard variant with integrated 9 x 9 x 4 mm
SMT antenna

= Low profile variant with 9 x 9 x 2 mm antenna

= Additional LNA and SAW filter

= SMT mounting - no holes on host PCB

= Supports GPS, QZSS and GLONASS and ready for
Galileo

= Backward compatible with SE868-A

= Pin-to-pin compatible with GPS-only variant
SE868K7-A / AL and SE868-AS

= Supports ephemeris file injection (A-GPS)

= Satellite Based Augmentation System (SBAS) compliant

Model Constellations Interfaces
SE868K3-A GPS, QZSS, Glonass, Galileo UART, I2C, SPI
SE868K3-AL GPS, QZSS, Glonass, Galileo UART, I2C, SPI
SE868K7-A GPS, QZSS 2 x UART
SE868K7-AL GPS, QZSS 2 x UART
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Key Features

= Multi-constellation GNSS core

= Frequency Bands:
GPS L1, GLONASS L1, QZSS L1, Galileo E1

= Standards: NMEA

= Flash memory

= Ultra-compact 11 x 11mm 32-pad QFN package with
embedded SMT antenna

= Real Time Clock (RTC) and Temperature Compensated
Crystal Oscillator (TCXO)

= Jamming rejection

= Pin-to-pin compatibility with other modules in the series

Application Fields

= Wearables

= Tracking

= Telematics

= Security

Add. LNA Flash Size in mm

Yes Yes 11x11x6.1
Yes Yes 11x11x4.1
Yes No 11x11x6.1
Yes No 11x11x4.1
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Smart Antenna GNSS Modules

Telit

SL876Q5-A Family - New Ultra Slim, Full GNSS Chip Antenna Module

The full-featured SL876Q5-A smart antenna module simplifies the development process for designers with little or no RF design
experience. Superior performance with very low power consumption makes the SL876Q5-A ideal for battery-dependent devices
that demand reliable accuracy. The ultra-slim SL876Q5-A is equipped with features, such as an omnidirectional antenna

and an internal RF switch, that eliminate the need to plan for additional components make the SL876Q5-A the ideal choice for

projects with time, cost, and size constraints.

Key Benefits

= Full-GNSS: GPS/QZSS and GLONASS or BeiDou;
Galileo ready

= A-GNSS: Onboard generation and server generated file
injection that can be stored into the embedded flash memory

= Omnidirectional antenna design delivers industry-lea-
ding performance in sensitivity, tracking performance, and
accuracy

= MEMS wakeup feature offers lowest power consumption

= Built in LNA for improved sensitivity

= Primary UART port. A secondary port can be configured as
UART, I2C, or SPI at boot/reset (If I?C, the secondary port
supports either commands and messages or MEMS wakeup.)

= Embedded RF switch allows easy integration with external
antennas

= Ultra-slim design

= Flash memory enables firmware upgrades, customization,
and AGPS file storage, which is ideal for battery-dependent
devices

Application Fields

= Personal Trackers and Alarms
= Wearables

= Drones

= Battery-Dependent Devices

Key Features

= Frequency Bands: GPS L1, GLONASS L1, Galileo E1,
BeiDou B1

= Standards: NMEA and OSP binary

= Ultra-Slim: 11 x 11.9 x 2.3 mm

= 24-pad LCC package

= Full GNSS: GPS, GLONASS, BeiDou, QZSS, Galileo,
A-GNSS

= Omnidirectional Antenna

= Acquisition sensitivity: -148 dBm

= Tracking sensitivity: -165 dBm

= Internal RF switch

= Intelligent Low-Power Modes

= Multiple Interfaces: UART, I°C and SPI

= Flash Memory
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GNSS Modules — Selection Guide

s (7] . Power
Sensitivity (in dBm) Power (in mW) (in W) Interface
Manufacturer Part Name Chipset DGPS/
Aquisition Navigation Tracking Acquisition Tracking Fl‘s(vlvl(:’r gm;s:t RTCM MIII:'E(’I'\{ItS Others
Input
JF2-ROM SirFstarlV -148 dBm  -160dBm  -163 dBm 83 67 25 UART, 12C, SPI, GPIO
JF2-FLASH SirFstarlV -148dBm  -160dBm  -163 dBm 83 67 25 - UART, 12C, SPI, GPIO
JN3-ROM SirFstarlV -148dBm  -160dBm  -163 dBm 135 106 132 - UART, 12C
JN3-FLASH SirFstarlV -148dBm  -160dBm  -163 dBm 135 106 132 - UART, 12C
SE868V3 SirFStarV -148 dBm  -163dBm  -165 dBm 76 70 69 UART, I12C, SPI, GPIO
SL869-FLASH ST Teseo 2 -146 dBm  -158 dBm  -162 dBm 221 139 241 UART, USB, I12C, GPIO
SL869-T ST Teseo 2 -146 dBm  -158 dBm  -162 dBm 221 139 241 UART, I12C, GPIO
SL869-DR ST Teseo 2 -146 dBm -158 dBm - 162 dBm 188 158 218 UART, I12C, GPIO, USB
SL869-V2 MT3333 -145dBm  -158 dBm  -161 dBm 103 81 21 UART
SL869L-V2 MT3333 -148dBm  -160dBm - 162 dBm 86 76 23 UART, 12C
SL869-V2S MT3337 -144 dBm  -158 dBm  -160 dBm 74 64 21 UART
SL869L-V2S MT3337 -148dBm  -161 dBm - 162 dBm 64 54 21 UART
SL869-V3 ST Teseo 3 -147 dBm  -158 dBm - 162 dBm 171 147 251 UART, 12C
- SL869-ADR ST Teseo 3 -147 dBm  -158 dBm  -162 dBm 188 158 221 UART, I12C, GPIO
elit
SL871 MT3333 -145dBm  -159dBm  -162 dBm 76 66 21 UART, I12C, GPIO
SL871-S MT3337 -144 dBm  -159dBm  -163 dBm 51 45 21 UART
SL871L MT3333 -147 dBm  -160dBm  -163 dBm 86 76 21 UART
SL871L-S MT3337 -147 dBm  -161 dBm  -164 dBm 64 54 21 UART
SC872-A MT3333 -148 dBm  -163dBm  -164 dBm 99 86 56 UART
SE868K3-A MT3333 -148 dBm  -161 dBm  -164 dBm 111 99 59 UART, 12C, SPI, GPIO
SE868K3-AL MT3333 -146 dBm  -157 dBm  -157 dBm 111 99 59 UART, I12C, SPI, GPIO
SE868K7-A MT3337 -148 dBm  -163dBm  -164 dBm 85 71 21 UART, GPIO
SE868K7-AL MT3337 -148dBm  -159dBm  -160 dBm 85 71 21 UART, GPIO
SE868-A MT3337 -148 dBm  -163dBm  -165 dBm 54 54 15 UART, 12C
SE868-AS MT3333 -148dBm  -163dBm  -165 dBm 84 72 21 UART
SL876Q5-A SirFStarV -148 dBm  -161 dBm  -165 dBm 84 70 68 UART, 12C, SPI, GPIO
SE873 SirFstarV -146 dBm  -161 dBm  -165 dBm 101 94 62 UART; 12C, SPI
SE873Q5 SirFstarV -146 dBm  -161 dBm  -167 dBm 101 77 62 UART; 12C, SPI
TC6000GN TI CC4000 -147 dBm  -162dBm  -162 dBm UART
TC6000GTIM Tl CC4000 -146 dBm  -162dBm  -162 dBm UART
GNS2301 SirFStarV -146 dBm  -160 dBm  -165 dBm UART, I12C, SPI
GNS802 SirFStarV -146 dBm  -160 dBm  -165 dBm UART, 12C, SPI
GNS3301 MT3333 -148 dBm  -165dBm  -165 dBm UART
GNS3301B MT3333 -148 dBm  -165dBm  -165 dBm UART
GNS Technologies  GNS902 MT3333 -148 dBm  -165dBm  -165 dBm UART
GNS902B MT3333 -148 dBm  -165dBm  -165 dBm UART
GNS2201 MT3337 -148 dBm  -165dBm  -165 dBm UART
GNS202 MT3337 -148 dBm  -165dBm  -165 dBm UART
GNS502 TI CC4000 -145dBm  -161 dBm  -161 dBm UART
GNS601uLP MT3339 -148 dBm  -165dBm  -165 dBm UART
GNS302uLP MT3339 -148dBm  -165dBm  -165 dBm UART
1) Current consumption depends on CPU Clock speed (52-208 MHz) and number of GNSS Systems enabled in Multiconstellation 2) Alternatively ,STBinary“ output
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g GLOBAL NAVIGATION SYSTEMS I eI It

Time to First Fix

Features (90%@ -130 dBm) Antenna Typ - .
T . s - _— e R - . GPS GP_s sz::rs:)o ns Package Evaluation Kit / Development Kit
(ns RMS) output nass leo dou start L a::et::a an(iz:::l a

1s < 35s 11x11x24 LGA EVK-JF2
1s < 35s 11x11x24 LGA EVK-JF2
1s < 35s 16x12.2x2.4 LCC EVK-JN3
1s < 35s 16x12.2x24 LCC EVK-JN3
1s < 35s 11x11x26 QFN EVK-SE868-V3
1s < 35s 16x12.2x24 LCC EVK-SL869
1s < 35s 16x12.2x2.4 LcC EVK-SL869-T
1s < 35s 16x12.2x2.4 LCC EVK-SL869-DR
1s < 35s 16x12.2x2.4 LcC EVK-SL869 V2
1s < 28s 16x12.2x24 LCC EVK-SL869L-V2S
1s < 35s 16x12.2x2.4 LcC EVK-SL869-V2S
1s < 35s 16x12.2x24 LCC EVK-SL869L-V2S
1s < 35s 16x12.2x2.4 LcC EVK-SL869-V3
1s < 35s 16x12.2x24 LCC EVK-SL869-ADR
1s < 35s 10.1x9.7x 2.4 LCC EVK-SL871
1s < 35s 10.1x9.7x 2.4 LCC EVK-SL871-S
1s < 3ls 10.1x9.7x 2.4 LCC EVK-SL871L
1s <3ls 10.1x9.7x 2.4 LEE EVK-SL871L-S
1s < 35s 21x22x6.8 BtoB EVK-SC872-A
1s < 35s 11x11x6.1 QFN EVK-SE868K3-A
1s < 35s 11x11x4.1 QFN EVK-SE868K3-AL
1s < 35s 11x11x6.1 QFN EVK-SE868K7-A
1s < 35s 11x11x4.1 QFN EVK-SE868K7-AL
1s < 35s 11x11x6.1 QFN EVK-SE868-A
1s < 35s 11x11x6.1 QFN EVK-SE868-AS
1s <27s 11x11.9x2.15 LcC EVK-SL876Q5-A
1s < 35s 7x7x1.85 QFN EVK-SE873
1s < 35s 7x7x1.85 QFN EVK-SE873Q5
1s < 34s 10x9.3x 2.3 LGA TC6000GN Starter Kit
1s < 34s 10x9.3x 2.3 LGA TC6000GTIM Starter Kit
1s < 35s 10x9.3x 2.1 SMD GNS2301 GPS/GLONASS Starter Kit
1s < 35s 16x10x 2.1 SMD GNS802 GPS/GLONASS Starter Kit
1s < 34s 10x9.3x2 SMD GNS3301 GPS/GLONASS Starter Kit
1s < 34s 10x9.3x2 SMD GNS3301B GPS Starter Kit
1s < 35s 16x10x 2.1 SMD GNS902 GPS/GLONASS Starter Kit
1s < 35s 16x10x 2.1 SMD GNS902B GPS Starter Kit
1s < 34s 10x9.3x2 SMD GNS2201 GPS Starter Kit
1s < 34s 16x10x 2.1 SMD GNS202 GPS Starter Kit
s <34s 16x10x21  SMD GNS502 GPS Starter Kit
1s < 35s 16x16x6 SMD GNS 601uLP Starter Kit
1s < 35s 10x15.7x 2 SMD GNS 302uLP Starter Kit
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Bil

GNSS Cards — Selection Guide

Sensitivity (in dBm) Power (in mA) Interface
Manufacturer Part Name Chipset DGPS/ o
L . L n NMEA Acquisition 1 PPS
Acquisition  Tracking  Acquisition Tracking Output IIR::L:\:I Others e (ns RMS)
EWM-G109HO1E
Advantech Half-size MiniPCle card ublox NEOM8  -160 dBm -167dBm UsB 30 ns

EWM-G108HO1E

Halfsize MiniPCle card u-blox NEO-/N ~ -160 dBm -162dBm UsB

Advantech

GNSS Chips — Selection Guide

s;:z'g‘:.t)y Power (in mA) Interface
Manufacturer Part Name MCU Inside Acquisition . - . NMEA DGPS/RTCM
cold/hot Tracking Acquisition Tracking Output Input Others
STABOSSEXG ARMO46 145/155dBm  -161dBm  ~60mA@52MHz 1) yes UART, USB, 12C, SPI, GPIO
STAB0BSFG ARMO46 -145/155dBm 161 dBm  ~60mA@S52MHz 1) yes UART, USB, 12C, SPI, GPIO
STAB088GA ARM946 145/155dBm  -161dBm  ~60mA@52MHz 1) yes UART, USB, 12C, SPI, GPIO
o STAB0B9FG ARMO46 145/155dBm  -162 dBm tod. ) yes UART, USB, 12C, SP, GPIO
Microelectronics  STAS089GA ARM946 -145/155dBm 162 dBm thd. 1) yes UART, USB, 12C, SPI, GPIO
STABO90EXG ARMO46 -145/155dBm  -162 dBm thd. 1) yes UART, USB, 12C, SPI, GPIO
STAS090GA ARM946 -145/155dBm  -162 dBm thd. 1) yes UART, USB, 12C, SPI, GPIO
STABO9OFG ARMO46 145/155d8Bm  -162 dBm thd. 1) yes UART, USB, 12C, SPI, GPIO
1) Current consumption depends on CPU Clock speed (52-208 MHz) and number of GNSS Systems enabled in Multiconstellation 2) Alternatively ,STBinary“ output
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ADMNTECH

Enabling an Intelligent Planet

Time to First Fix

Features (90%@ -130 dBm) Antenna Typ

PPS Dimensions (mm) Package

opout  GPS  Glonass Galieo Beidou SBAS  QZSS Deep i tstart Coldstart GPS Patch Antenna  Gro Chip

sleep Antenna

71

life.augmented

Time to First Fix

Features Antenna T
(90%@ -130 dBm) » Dimensions Packa- EvaIuation_Kit
Tracking Acquisiton 1PPS  PPS . | Deep Hot GPS Patch GPSChip  (mm) ge / Dev. Kit
channels Channels (ns RMS) output e fie ek ik R sleep start Ll antenna  antenna

9x9x1.2 TFBGA EVB-S0SSEX

7x7x0.85 VFQFPN EVB-8088FG
7x7x0.85 VFQFPN EVB-8088GA
7x7x0.85 VFQFPN EVB-8089FG
7x7x0.85 VFQFPN EVB-8089GA
9x9x1.2 TFBGA tbd.

8x8x0.85 VFQFPN tbd.

5x6x1.2 TFBGA EVB-8090FG
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What is the difference between Wireless LAN and WiFi?

WLAN is a type of Local Area Network (LAN) that uses high frequency radio waves rather than wires to communicate and
transmit data. As wired networks connect devices to the internet by using cables, WLAN is a flexible data communication system
implemented as an extension or an alternative to wired LANs. WLAN usually provides a connection through an access point to
the wider internet. This gives users the ability to move around within a local coverage area and still be connected to the network.

The term “WiFi” refers on one hand to a company consortium of 300 companies, which certifies devices with wireless interface.

On the other hand, WiFi is also the associated brand name, as products which are certified according to the guidelines of the
WiFi-alliance are labeled with its logo.

Which WLAN Network Standards Exist?

802.11 refers to a family of specifications developed by the IEEE (Institute of Electrical and Electronics Engineers) for WLAN
technology. 802.11 specifies an over-the-air interface between a wireless client and a base station or between two wireless clients.

There are several specifications in the 802.11 family

Standard Released Modulation Frequency Bandwidth Highest Data-rate
802.11 (Legacy) 1997 DSSS 2.4GHz 20MHz 2Mbps
802.11b 1999 CCK 2.4GHz 20MHz 11Mbps
802.11a 1999 OFDM 5GHz 20MHz 54Mbps
802.11g 2003 OFDM 2.4GHz 20MHz 54Mbps
802.11h 2006 OFDM 5GHz 20MHz 54Mbps
20MHz 1x1: 150Mbps
802.11n 2009 OFDM, MIMO 2.4GHz, 5GHz 4OMHZY 2x2: 300Mbps
3x3: 450Mbps
802.11p 2010 OFDM 5GHz 10MHz 27Mbps
20MHz, 1x1 (80MHz): 433Mbps
802.11ac 2013 OFDM, MIMO, MU-MIMO 5GHZ 8%?\2/&12@ £(>§2((8£300'\5\|/|HI'|ZZ)?:183?060|\/|Mb§;s
160MHz (Opt) 4x4 (80MHz): 1733Mbps
802.11 ad SC-OFDM 60 GHz 2 GHz 6930 Mbps
802.11 ax OFDMA 2.4/5GHz 160MHz 1201 Mbps
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The 802.11 standard defines different operating modes:

= Access Point Mode:
The module should
manage a network itself
(coordinator and router
in one network)

= Infrastructure Mode:
The module has to
connect to an existing
access point to join a
network

= Ad hoc Mode:
Module can be connected to one or more other devices
without having a coordinator (an access point is not invol-

ved here). The ad hoc network is a decentralized type of
network as it does not rely on a pre-existing infrastructure
such as routers or access points. Here each wireless node
forwards data to other nodes until the receiver is reached

= WiFi-Direct:
This standard enables devices to connect quickly with
each other without requiring a wireless access point or a
router (e.g. camera and printer)

Which Wireless Safety Standards are Applicable?

Wi-Fi Protected Access (WPA) and Wi-Fi Protected Access II (WPA2) are two security protocols and security certification programs
developed by the Wi-Fi Alliance to secure wireless computer networks. WPA (sometimes referred to as the draft IEEE 802.11i stan-
dard) became available in 2003. The Wi-Fi Alliance intended it as an intermediate measure in anticipation of the more secure and
complex WPA2. WPA superseded the previous security specification Wired Equivalent Privacy (WEP), which had shown to have
security vulnerabilities. WPA implemented a subset of a draft of 802.11i. WPA2 has replaced it in 2004 and is therefore called IEEE
802.11i-2004 or 802.11i. WPA?2, which requires testing and certification by the Wi-Fi Alliance, implements the mandatory elements
of IEEE 802.11i. In particular, it introduces CCMP, a new AES-based encryption mode with strong security. Certification began in
September, 2004; from March 13, 2006, WPA2 certification is mandatory for all new devices to bear the Wi-Fi trademark.

What are Wireless Operation Modes?

There are several kinds of hardware that may be used to implement a WiFi wireless network:

= Wireless adapters or network interface controllers (NICs) are
network cards with the 802.11 standard which let a machine
connect to a wireless network.

= Access points (AP, sometimes called hotspots) can let
nearby WiFi-equipped stations access a wired network to
which the access point is directly connected.

(Please see graphics on the top)
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Single Band Wi-Fi Modules

PAN9420 - Wi-Fi 2.4 GHz Module

Panasonic

The PAN9420 is a fully embedded stand-alone 2.4 GHz 802.11 b/g/n module. Simultaneous Wi-Fi connections are supported via
parallel use of access point (AP) and infrastructure mode. In Transparent Mode all data is sent unmodified to e.g. smart devices,
web server or PC applications via the UART interface of the modules. With its integrated stack and API that minimizes firmware
development, the PAN9420 works well for highly integrated and cost-effective applications.

Key Benefits

= Supports IEEE 802.11 b/g/n

= Fully embedded: integrated full-featured network stack

= Contains all necessary IoT functionality (Place & Play)

= Integrated webserver with AJAX/JSON for web applications

= No stack or software implementation needed on a host MCU

= Simultaneous support of access point & infrastructure mode

= Fully automatically IP configuration

= DHCP server offers IP configuration in AP mode

= Access by names (http:/ /yourdevice)

= Integrated TCP/IP network stack: IPv4, ARP, and AutoIP

= Supports TLS/SSL, https, and Wi-Fi security (WPA2) for
secure data connection

= Over-the-Air firmware update

= Two UART interfaces (command and transparent data)

= Integrated QSPI flash memory for customer web contents and
configuration file

= Programming via standard JTAG

= Evaluation kit with pre-installed web application for quick
prototyping available

= Evaluation and development tool WiFigurator for Windows

= Getting starter tutorials, PC tool, quick start guide
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Key Features

= Form factor of only: 29.0 x 13.5 x 2.66 [mm]

= Enhanced temperature range: -40 °C to +85 °C

= Tx power (max.) up to +16 dBm

= Rx sensitivity down to -97 dBm

= Embedded Cortex M4F with 2MB Flash available for
user application

Application Fields
= White goods

= Home automation
= Fitness equipment
= Lighting control

= Printer

= Smart meters

= Media player

= POS terminal

= Patient monitors
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Single Band Wi-Fi Modules Telit

GS2000 - Ultra Low Power, Ultra Secure, Ultra Compact Wi-Fi Family

Tiny and mighty, the GS2000 series from Telit is a fully integrated secure Wi-Fi IEEE 802.11 b/g/n solution with a small footprint
and an ultra-low-power consumption. The modules run the full Wi-Fi and TCP/IP networking stacks, completely offloading the host
microcontroller. They support a complete suite of security protocols, including WPA/WPA2-Enterprise and Personal security modes,
as well as upper layer security protocols such as TLS/SSL and HTTPs. Designed to simplify the integration of Wi-Fi connectivity into
product designs, the series is available with multiple interfaces and an optional integrated chip antenna or U.FL connector.

GS2200M GS2101M

The GS2200M-series comes with an extremely small footprint of The GS2101M modules provide a quick, easy and cost effec-

only 17.85 x 13.5 x 2.1 mm. It is intended for both line-powered tive way for device and appliance manufacturers to add Wi-Fi

and battery-powered applications. connectivity to their products. The module runs the SEP 2.0
Smart Energy Profile stack and has 3 high bit-rate sigma-

Key Features delta ADC:s for high resolution sensor and measurement

= IEEE 802.11 b/g/n, 2.4 GHz single band devices, making it ideally suited for smart energy and sensor

=17.85x 13.5x 2.1 mm applications.

= Extremely compact for size-constrained applications
= Ultra-low power through dynamic power management modes Key Features

and optional off module DC to DC components
= Interfaces: SPI, UART, SDIO, I*C, I’S, GPIO
= GS2200MIZ - integrated chip antenna
= GS2200MIE -
U.FL connector
= FCG, IC, CE,
TELEC certified

Application Fields
= Smart energy and measurement = Healthcare
= Smart home = Fitness

= IEEE 802.11 b/g/n, 2.4 GHz single band

=25x18x2.7 mm

= High resolution sensing and energy
measurement

= Ultra-low power through dynamic
power management modes

= Interfaces:
SPI, UART, SDIO, I*C, I*S, GPIO

= GS2101MIP - integrated PCB antenna

= GS2101MIE - U.FL connector

= FCC, IC, CE, TELEC certified

= Industrial controls = Audio/video
= Commercial building automation consumer electronics
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Dual Band WiFi Modules R Bk

DRIVING WIRELESS CONVERGENCE®

Complete End-to-End Wireless Solution

Redpine Signals has a comprehensive range of low-power, high-performance and high-security wireless SoCs and modules designed to
cater to present day smart IoT devices. These products include 802.11abgn Wi-Fi® (2.4/5 GHz), Bluetooth® 5, 802.15.4/ZigBee®/

Thread, 802.11p and ARM® Cortex®-M4E The products are available in hosted architecture (stacks and profiles on the host) and
embedded architecture (stacks and profiles inside the module). Redpine's latest product families include RS14100 (Wireless Secure MCU)
and RS9116 (Wireless Connectivity) which were launched in 2017. Redpine offers the simplicity of a one-stop solution as a single trusted
partner which helps to speed up product innovations and succeed in the market.

Redpine's products are designed and crafted to provide easy integration and optimal performance

in a large variety of applications and usage scenarios, for which Redpine provides both the hardware
as well as the required software adapted for them.

Hosted - Wireless FIPS 140-2 vax

Features =

n-Link™
Architecture Hosted Embedded Embedded Embedded Embedded Hosted
Host Processor min requirements 32 bit with 0S 8 bit without 0S 8 bit without OS 8 bit without OS 8 bit without OS 32 bit with 0S
Embedded Wi-Fi stack No Yes Yes Yes Yes No
Embedded Networking Stack No Yes Yes Yes Yes No
Wi-Fi Station Yes Yes Yes Yes Yes Yes
Wi-Fi Access Point Yes Yes Yes No No Yes
Enterprise Security Yes No Yes Yes Yes Yes
WiFi-Direct Yes No Yes No No Yes
Bluetooth Stack & Profiles No Yes Yes No No Yes
BLE Stack & Profiles No Yes Yes Yes No Yes
Zigbee Stack Yes Yes Yes No No Yes
Thread No No Yes Yes No No
Wi-Fi Station + AP Yes Yes Yes Yes No Yes
Wi-Fi + Bluetooth/BLE Yes Yes Yes Yes No Yes
gig'ge;/srlﬁgggth/ BLE + 802.15.4/ Yes Yes Yes Yes No Yes
Apple Homekit Yes No Yes Yes No No
802.11p (V2X) No No No No No Yes
IEEE 1609 Stack No No No No No Yes
FIPS Security No No No Yes Yes No
FCC/IC/ CE/TELEC Yes Yes Yes Yes Yes Yes
FIPS certification No No No No Yes No
Industrial grade (-40°C to +85°C) Yes Yes Yes Yes Yes Yes
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Dual Band Wi-Fi Modules

Panasonic

PAN9026 — Combo Radio Wi-Fi 802.11 a/b/g/n (2.4 GHz & 5.0 GHz) + Bluetooth® Dual Mode v4.2 BR/EDR Module

The PAN9026 is a dual band Wi-Fi / Bluetooth Combo module and supports simultaneous and independent WLAN and Bluetooth
operation. This enables high data rates and low-power consumption. As Tx power calibration data and system parameters are stored in
the one-time-programmable memory during production, the time-to-market is significantly reduced compared to discrete solutions.

Key Benefits

= Dual band 2.4/5 GHz 802.11 a/b/g/n Wi-Fi/BT Radio only
Combo module

= Bluetooth v4.2 BR/EDR

= Supports 802.11i security standards through AES, CCMP and
others

= For multimedia applications 802.11e Quality of Service is
supported

= IEEE 802.11n compliant, 1x1 spatial stream data rates up to
150 Mbps

= Indoor Location and Navigation with IEEE 802.11mc

= Power Management with sleep clock

= Coexistence interface for arbitration of co-located WLAN,
Bluetooth or Mobile Wireless System (e.g. LTE)

= Generic interfaces include SDIO 3.0 and high-speed UART
for host processor connection

= Software Linux driver

= Marvell® 88W8977 WLAN 2.4/5 GHz and Bluetooth
single-chip solution inside

= Quick Starter Kit with Cortex-A9 board - Freescale 1. MX6 for
easy Prototyping available

Key Features
= Surface Mount Type (SMT) 17.5 x 10.0 x 2.6 [mm]
= Wide temperature range of -30 °C up to +85 °C
= Tx Power (max.): +17 dBm @ 802.11b
= Rx Sensitivity: -98 dBm @ 802.11b DSSS 1 Mbps
= Current Consumption Wi-Fi
typical 400 mA @ TX and 70 mA @ RX

Applications

= Industrial monitoring and control
= Home and building automation

= Smart meters

= Medical devices

= Industrial automation
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Energy Management Appliance Control

Smart Air Conditioner

Security System

Smart Door Lock

Dual Band Wi-Fi Modules

WE866 Wi-Fi Family

Smart Thermostat

Smart Bathroom Appliance

Garage Door Opener

Telit

Integrating Wi-Fi™ to your IoT solution is simplified with the use of Telit’s pre-certified Wi-Fi modules. This new & upcoming
WEB866 variants offer a rich feature set while packed in a small footprint. See what low energy Wi-Fi and Wi-Fi + Bluetooth combo

solutions can do by integrating Telit’s line of fully certified modules.

Key Features Applications
= Single band (2.4 GHz) & dual band (2.4 GHz / 5 GHz) = Connected home
Wi-Fi modules for high bandwidth IoT applications = Wearables
= International regulatory certifications = Healthcare
= Industrial grade temperature range = Automobiles
= Proprietary technology delivers power consumption savings = Smart Home
of up to 97% when compared to the IEEE standard and com- = Smart Energy
petitors = Industrial controls, monitoring
= Audio/video
Specifications WEB66E2 WEB66E4 [ c‘:"ﬁggﬁi‘;ﬁ -
Frequency 2.4 &5 GHz 2.4 &5 GHz 2.4 &5 GHz
IEEE 802.11 802.11 a/b/g/n 802.11 a/b/g/n 802.11 a/b/g/n/ac
Bluetooth - Bluetooth 5 Bluetooth v4.2 + HS
IEEE 802.15.4 - Yes (Thread)
ANT - - ANT+
TCP/IP Yes Yes
Drivers Linux Linux Linux, Android OS
MCU Cortex M4-F Cortex M4-F
Internal Flash 4MB 4MB
= Secured Boot = Secured Boot
= Flash encryption = Flash encryption
Security = Copy Protection = Copy Protection
= WPA2 Personal and Enterprise = WPA2 Personal and Enterprise
= TLS-1.2/SSL-3.0, HTTPS = TLS-1.2/SSL-3.0, HTTPS
Operating Temp. -40 °C to +85 °C -40 °C to +85 °C -40 °C to +85 °C
Operating Voltage 3.3V 1.8-33V 3.3V
Peripherals SPI, UART’FI’;EI:I(/Il,?'i'AG(;‘.P}OS'[)?(I)DC (12 bit),  SPI, UART,FI’WMI’Z}EGP’I%D:%C (12 bit), SDIO 3.0, UART, PCM
Antenna Options External (RF Pad) / Internal Antenna Dual Antenna Pin Eﬁg?naa:l(ﬁrﬁt:sg;/
Certifications FCC, IC, CE, TELEC FCC, IC, CE, TELEC FCC, IC, CE
Do 15 x 19 mm (Ant. pin) 15 5 19) i 15 x 13 mm (Ant. pin)

15 x 25 mm (Int. Ant.) 15 x 19 mm (Int. Ant.)
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WE866A1
(LE910 companion solution)

2.4 GHz
802.11 b/g/n

Yes

Powerful Crypto Engine
256-Bit AES

WPA2 Personal and Enterprise
TLS-1.2/SSL-3.0, HTTPs

-40 °C to +85 °C
3.1-45V

4-wire UART, SPI

External (RF Pad)
FCC, IC, CE

15x 19 mm
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Dual Band Wi-Fi Cards

tel. Authorised
Distributor

Key Benefits

Devices with Intel® Wireless-AC-technology inside (802.11ac) offer up to three times higher data rates, a better network coverage
and the possibility to connect more devices to one network, compared to other WiFi solutions.

= More speed: Up to six times faster, speedy enough to stream multiple Blu-Ray quality videos, Netflix movies and YouTube
videos simultaneously

= More capacity: Up to three times the capacity, so your WiFi can handle more users, more devices, more high-quality video
streaming and bigger downloads

= More coverage:  Better speeds and reliability at greater distances from your WiFi Access Point, so you stay connected in more
places

= More battery life: Transfers data more quickly, so your devices use less power and last longer between charges

Beside 802.11a/b/g/n/ac, Intel°® offers already 802.11ad Tri-Band solutions, which can be complemented with the Intel® Wireless
Gigabit Sink Module and the Wireless Gigabit Antenna Module to enable wire-equivalent user experience for wireless docking,
peripherals access and device-to-device communication.

Intel® Wireless Docking Application Fields
For Intel® Wireless Docking experience, simple connect the Tri-Band Wireless-AC = Consumer
18260/ 18265 to your devices, like your PC, Laptop, Tablet, Printer, monitor etc. = PCs / Laptops
On the other side, put the Wireless Gigabit Sink W13100 to your WiGig docking station. = Medical applications
Whether your device lid is open, closed, or in sleep mode, your device will automatically = Transportation / surveillance
connect to the dock when in range and disconnect when out of range. = POS / Kiosk

= Logistics

= Digital signage

W)

&
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WLAN Modules — Selection Guide

Frequency WLAN Protocol Other Protocols WLAN Software on Module WLAN Security Ant
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RS9116W-SBTO-ppg SSL 3.0/TLS 1.2 Chip*
RS9116W-SBT1-ppg SSL 3.0/TLS 1.2 Chip*

RS9116W-DBO0-ppg X SSL 3.0/TLS 1.2 Chip*

RS9116W-DBO1-ppg

RS9116W-DBTO-ppg .

RS9116W-DBT1-ppg

RS9116N-SB00-ppg X

(WiSeConnect)

SSL 3.0/TLS 1.2 Chip*

SSL 3.0/TLS 1.2 Chip*

=
©
-
-
(=2
n
o
&
©
=
20
"
o
=
=%
1
@
o

SSL 3.0/TLS 1.2 Chip*
SSL3.0/TLS 1.2 Chip*
RS9116N-SBTO-ppg SSL 3.0/TLS 1.2 Chip*

RS9116N-SBT1-ppg SSL 3.0/TLS 1.2 Chip*

RS9116N-DBO0-ppg SSL 3.0/TLS 1.2~ Chip*

(n-Link)

RS9116N-DBO1-ppg SSL 3.0/TLS 1.2 Chip*

Redpine Signals RS9116

RS9116N-DBTO-ppg SSL 3.0/TLS 1.2 Chip*

SSL 3.0/TLS 1.2 Chip*

RS9116N-DBT1-ppg
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Antenna Con-
nector

=
]
=

*

=
]
s

*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

uFL*

Chipset

RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116
RS9116

RS9116

Certifications

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,
IC+

FCC, ETSI, TELEC,

IC+

FCC, ETSI, TELEC,
IC+

SPI

Interfaces

UART

2]
(2]
=]

Other

Operating
Temp.
(°C)

-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85
-40 to 85

-40 to 85

Size (mm)

*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
X 26.8
*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
X 26.8
*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
x 26.8
*3.51 x 3.60 -
X 26.8
*3.51 x 3.60 -
x 26.8

*3.51 x 3.60 -

X 26.8

*3.51x 3.60 -

x 26.8

*3.51 x 3.60 -

X 26.8

*3.51x 3.60 -

x 26.8

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Package

Surface
Mount

Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount
Surface
Mount

Surface
Mount

Evaluation Kit /
Development
Kit

RS9116W-EVK1
RS9116W-EVK1
RS9116W-EVK1
RS9116W-EVK1
RS9116W-EVK1
RS9116W-EVK1
RS9116W-EVK1
RS9116N-EVK1
RS9116N-EVK1
RS9116N-EVK1
RS9116N-EVK1
RS9116N-EVK1
RS9116N-EVK1

RS9116N-EVK1

Drivers

Can work with any
RTOS
Can work with any

RTOS
Can work with any
RTOS
Can work with any
Can work with any
RTOS
Can work with any
Can work with any
RTOS
Linux, Android™,

and Windows®
Linux, Android™,
and Windows®
Linux, Android™,
and Windows®
Linux, Android™,
and Windows®
Linux, Android™,
and Windows®
Linux, Android™,
and Windows®
Linux, Android™,
and Windows®

Comments

*Depends on package
-> QMS, WMS,BTS,
AAO, AAL, CAO, CAL,
B0O, BO1

*Depends on package
-> ABO, ABL, CCO,
CC1, MAO, HAO

*Depends on package
-> QMS, WMS,BTS,
AAO, AAL, CAO, CAL,
B0O, BO1

*Depends on package
-> ABO, ABL, CCO,
CC1, MAO, HAO
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WLAN Modules — Selection Guide

Frequency WLAN Protocol Other Protocols WLAN Software on Module WLAN Security Ant
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RS14100-SBT0-24SF-ppg . SSL 3.0/TLS 1.2 Chip*
o
3
< RS14100-SBT1-24SF-ppg . SSL 3.0/TLS 1.2 Chip*
25
©0Q
%E RS14100-DB00-1100-ppg SSL 3.0/TLS 1.2 Chip*
#g
o=
'_g. RS14100-DB0O0-110F-ppg 5.0 SSL 3.0/TLS 1.2 Chip*
&
RS14100-DBT0-240F-ppg . SSL 3.0/TLS 1.2 Chip*
RS14100-DBT1-240F-ppg . SSL 3.0/TLS 1.2 Chip*
RS9113-NBZ-SON 4,1 On Host
RS9113-NBZ-DON On Host
RS9113-NBZ-S1IN On Host Chip
RS9113-NBZ-DIN On Host Chip
a
= RS9113-NBZ-SOC SSL 3.0/TLS 1.2
7]
3
2 RS9113-NBZ-DOC SSL 3.0/TLS 1.2
c
o)
12 RS9113-NBZ-S1C SSL 3.0/TLS 1.2 Chip
s
-§ RS9113-NBZD1C SSL 3.0/TLS 1.2 Chip
(-5
RS9113-NBZ-SOW SSL 3.0/TLS 1.2
RS9113-NBZ-DOW SSL 3.0/TLS 1.2
RS9113-NBZ-S1W SSL 3.0/TLS 1.2 Chip
RS9113-NBZD1W I SSL 3.0/TLS 1.2 Chip
SX-PCEAC
SX-SDMGN-2830C I
SX-PCEAN2 I
SX-ULPAN PCB
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3nna Chipset Certifications Interfaces

& Operating Evaluation Kit /
S Temp. Size (mm) Package Development Drivers Comments
« (°C) Kit
£5 =
g8 2
£2 &
FCC, ETSI, TELEC sl *351x3.60-12.35  Surface
uFL* RS14100 ! ! ! peripheral  -40 to 85 . ; . RS14100-EVK1 RTOS, Bare metal
IC+ s x7.20 Mount *Depends on package
Several -> QMS, WMS, BOO,
uFL*  Rs14100  CC.ETSI TELEC, peripheral  40togs >51x360-1235  Suface  poigin0pvkt RTOS, Bare metal DOt
IC+ ; x 7.20 Mount
interfaces
FCC, ETS, TELEC Selel “351x3.60-12.35  Surface
uFL* RS14100 ’ IC’ ! peripheral 40 to 85 . ' . RS14100-EVK1 RTOS, Bare metal
+ ¢ x 7.20 Mount
interfaces
FCC, ETSI, TELEC sl *351x3.60-12.35  Surface
uFL* RS14100 ’ ! ! peripheral 40 to 85 . ‘ . RS14100-EVK1 RTOS, Bare metal
IC+ ! x7.20 Mount
interfaces
Several o *Depends on package
uL*  Rsl4lo0 FCC/ETTELEC, peripheral  40to85 o1 X 360-12.35 - urace gy 4100EyK1  RTOS, Bare metal > QMIS, WIS, CAD,
interfaces : CA1, B0O, BO1
Several N
uFL*  RS14100  FCC ETSh TELEC, peripheral  40to85 021 X360-12.35  Suface ooy 4100EyK1  RTOS, Bare metal
IC+ ; x 7.20 Mount
interfaces
FCC, ETS, TELEC sl *351x3.60-12.35  Surface
uFL* RS14100 ! ! ! peripheral ~ -40 to 85 . ; . RS14100-EVK1 RTOS, Bare metal
IC+ ; x 7.20 Mount
interfaces
pegiiy | OCs B, LA 401085 14x15¢2 St
IC Mount
FCC, ETSI, TELEC Surf; BOIHE S
. ’ : ) urface along with host
RS9113 IC 401085 Lx15¢2 Mount driver for various ! Stack available for
operating systems  external MCU (One-
wL RS oG ETSLTELEC, 401085 27x16x3 Surface s | e Ot
Linux, Windows CE,
RS9113-NBZ- ! . !
wL  Rson13  FOC ETSL TELEC, 401085 e Surface NV Android
Evaluation Board
FCC, ETSI, TELEC, Surface
RS9113 IC -40 to 85 14x15x2 Mount
FCC, ETSI, TELEC, Surface
RS9113 c -40 to 85 14x15x2 Mount
FCC, ETSI, TELEC, Surface
uFL RS9113 IC -40 to 85 27x16x3 Mount
wL RSl FOC ETSLTELEC, 401085 27x16x3 Surface
Can work with any
FCC, ETS|, TELEC, ) Surface RTOS
RS9113 IC 40 to 85 14x15x2 Mount
FCC, ETSI, TELEC, Surface
RS9113 c -40 to 85 14x15x2 Mount
FCC, ETSI, TELEC, Surface
uFL RS9113 c -40 to 85 27x16x3 Mount
RS9113-NBZ-
wL  Rsou1z  FOC ETEL TELEC, 4010 85 27x16x3 Srface DIWEVB
Evaluation Board
WL pNEOS FCC/IC/ETSI/TELEC PCle 01060 30x27x4.5 Mini PCle Speed up to 1.3Gbps
Atheros 72 Surface et L
uFL AR6103 FCC, CE Mbps -20to 85 24x24x3.4 Mount Llnu%ﬁgtérmd, Speed up to 72.2Mbps
Atheros
uFL AR9592 / FCC / TELEC PCle 0to 60 30x27x3.5 Linux
AR9582
Atheros Surface .
uFL ARG004 -40 to 85 25x20x2.2 Mount Linux
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WLAN Modules — Selection Guide

Frequency WLAN Protocol Other Protocols

3
e
£
<
&
S
c
<
=

2.4GHz

-— 2.4GHz / 5GHz
EREREN -

Wireless-AC 18265 (Client)

Wireless-AC 18260 (Client)

N
N 802.11ac
o)

ENER R -1

o)
-
-
o
[=]
©
2T/2R | 2T/2R

Intel® Wireless Gigabit

W11000

Intel® Wireless Gigabit

Sink W13100

Wireless-AC 9260
Wireless-AC 9560 .
Wireless-AC 9461 .
Wireless-AC 9462 .
Wireless-AC 3168
Wireless-AC 8265
Wireless-AC 8260 .
Wireless-AC 3165 .
Wireless-AC 7265 .
Wireless-N 7265 .
Wireless-N 7265

Wireless-N 7265 4.0
PAN9010 / PAN9020
PAN9310 / PAN9320 X
2
o
2
e PAN9420 X
'
PAN9045 / PAN9055
PAN9026 I
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2nna

Antenna Con-
nector

c
S
-

uFL

x.FL

x.FL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

Chipset

Douglas
Peak

Thunder
Peak 2

Jefferson
Peak 2

Jefferson
Peak 1

Jefferson
Peak 1

Sandy
Peak

Windstorm
Peak

Snowfield
Peak

Stone Peak
Stone Peak

Stone Peak

Stone Peak

Stone Peak

Marvell®
88W8782

Marvell®
88MC200

+
88W8782
Marvell®

88MW300

Marvell®
88W8797

Marvell®
88W8977

Certifications

IC, FCC, CE

IC, FCC, CE

FCC/IC/CE

FCC/C/CE

FCC/IC/CE

FCC/IC/CE

FCC/IC/CE

FCC/C/CE

FCC/IC/CE

FCCAC/CE

FCCAC/CE

FCC/IC/CE

FCC/C/CE

FCC/IC/CE

CE/FCC/IC

CE/FCC/IC

CE/FCC/IC

CE/FCC/IC

CE/FCC/IC

SDIO

-

SPI

_
_

Inter!

UART

N -

faces

>

>

_-

X

Other

PCle

PCle

x.FL

x.FL

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle
BT: USB

WiFi: PCle

WiFi: PCle
BT: USB

I2C, JTAG

JTAG

Operating
Temp.
(°C)

0to 80

0to 80

0to 80

0to 80

0to 80

0to 80

0to 80

0to 80

0to 50

0to 80

0to 80

0to 80

0to 80

0to 80

0to 80

0to 80

0to 70

-30to 70

-40 to 85

0to 70
-30to 85

-30to 85

Size (mm)

22x30x2.4

22x30x2.4

20.5x14.2x1.8

42x30x2.6
22x30x2.4

22x30x2.4
12x16x1.57

22x30x2.4
12x16x1.57

22x30x2.4
12x16x1.57

22x30x2.4

22x30x2.4
12x16x1.8

22x30x2.4
12x16x1.8

22x30x2.4
12x16x1.8

22x30x2.4
12x16x1.8

22x30x2.4
12x16x1.8

22x30x2.4

22x30x2.4

22.75x13.5x2.42

29x13.5x2.66

29.0x13.5x 2.66

26x13.5x2.4

17.5x10.0x 2.6

Package

M.2 2230
card

M.2 2230
card

Surface
Mount

M.2 4230

M.2 2230
card

M.2 2230
M.2 1216
card

M.2 2230
card
M.2 1216
card

M.2 2230
card
M.2 1216
card

M.2 2230
card

M.2 2230
M.2 1216
(SMD)

M.2 2230
M.2 1216
(SMD)

M.2 2230
M.2 1216
(SMD)

M.2 2230
M.2 1216
(SMD)

M.2 2230
M.2 1216
(SMD)

M.2 2230

M.2 2230

Surface
Mount

Surface
Mount

Surface
Mount

Surface
Mount

Surface
Mount

Evaluation Kit /
Development
Kit

PANSO20SKIT /
ENW49802AYJF

PAN9320-EMK /
ENW4SA01AYEF

PAN9420-FCC-
KIT / ENW-
49CO1AYKF

ENWFO101AYEF
(KIT)

PAN9026
EVALKIT / ENW-
FO201AYEF

Drivers

Microsoft Windows
7, 8.1, 10, Linux
(limited feature sup-
port), Android

Microsoft Windows
7, 8.1 with con-
nected standby

Microsoft Windows
7,8.1 & 10 with
connected standby

Microsoft Windows
10, Linux (limited
feature support),

Chrome

Microsoft Windows
7, 8.1, 10, Linux
(limited feature
support)

Microsoft Windows
7, 8, Linux

Microsoft Windows
7, 8, Linux

Microsoft Windows
7, 8, Linux

Microsoft Windows
7, 8, Linux
Linux /Android
Driver

Full Embedded

Fully embedded

Linux / Android
Driver

Linux / Android
Driver
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Comments

4.7 Gbps

4.7 Gbps

4.7 Gbps

1.73 Gbps

1.73 Gbps

433 Mbps

433 Mbps

433 Mbps

867 Mbps

867 Mbps

433 Mbps

867 Mbps

300 Mbps

300 Mbps

300 Mbps

The module is available
with USB or SDIO inter-
face, with or without
antenna

The module is available
with chip antenna or
without

Can replace the
PAN9320 withourt
changes on mother PCB

The module is available
with 2 different tempe-
rature ranges; with 2
antennas or without
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WLAN Modules — Selection Guide

Frequency WLAN Protocol Other Protocols WLAN Software on Module WLAN Security Ant
Q
N 2
g & £ N g -
£ - =
% N @ o w c & B s c § g = % o
] N N N o = = - - o ® o » = @ w Lc
5 () I I I e~ - - — - - e @ < @ Q [ N N — (13-
g 5 2933y sd 8§ § 8§ 58 5 § § & g8 LEEELE I g2
= 2 a8 8888 8 8 8 =& N 2 < = = =====°%s AF EZ
GS2200M 16 clients X Chip
EWM-W135H01E
EWM-W135F01E
EWM-W142HO1E
EWM-W142F01E
EWM-W151HO1E 1
= EWM-W158FO1E
8
c
S
2 EWM-W157HO1E
EWM-W160M201E
EWM-W162M201E X
EWM-W163M201E
EWM-W167M201E
EWM-W168HO1E

42 | www.rutronik.com/wireless



http://www.rutronik.com/wireless

Antenna Con-
nector

=
S
il

uFL

Pin

Pin

Dual

Pin

Pin

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

uFL

Chipset

Atheros
AR9382

Atheros
AR9382

Atheros
AR9287

Atheros
AR9287

Realtek
RTL8188EE

Atheros
AR9592-
AR1B

Realtek
RTL8821AE

Realtek
RTL8188E

Marvell
88W8897P

Atheros
QCA6174A

Realtek
RTL8723BS

Atheros
QCA6174A

Certifications

CE/FCC/IC/Telec

CE/FCC/IC/Telec

CE/FCC/IC

CE/FCC/IC/Telec

CE/FCC/IC/Telec

CE/FCC/IC

CE, FCC, Brazil, Chi-
na, Canada, Taiwan,
Japan,...etc.

CE, FCC, China...
etc.

CE, FCC, China...
etc.

USA, Canada, Aus-
tralia, Brazil, China,
Japan, Korea, New
Zealand, Singapore,
Taiwan...etc.

FCC, CE

FCC, IC, CE, CMIIT,
NCC, Mexico, ANA-
TEL, IDA, TELEC

CE, FCC, China...
etc.

FCC+ IC+ CE + NCC
+ TELEC + AU_NA
only

FCC, IC, CE, CMIIT,
NCC, Mexico, ANA-
TEL, IDA, TELEC

FCC, IC, CE, CMIIT,
NCC, Mexico, ANA-
TEL, IDA, TELEC

FCC, CE,NCC

Interfaces

:
12C, I2S,
GPIO, ADC,

PWM,
JTAG

I2C, I2S,
GPIO, ADC,
JTAG

SPI, UART

12C, I2S,
GPIO, ADC,
PWM,
JTAG

C, I2S,
GPIO, ADC,
PWM,
JTAG

PCM
1PCle
1 PCle
1 PCle

1PCle

2PCle

1 PCle

1 PCle

1 PCle

1 PCle

1 PCle

1 PCle

PCle

Operating
Temp. Size (mm) Package
(°C)
401070 135x17.85x2.1  Surface
. . : Mount
40t085  18x25x2.7 Stz
: Mount
Surface
-40 to 85 15x 19 Mount
15 x 19 (external
4010 85 ant) Surface
15 x 25 (internal ant.)
Surface
-40 to 85 15x 19 Mount
Surface
-40 to 85 13x13 Mount
-10to 70 30x27x2.3 Mini PCle
-10to 70 51x30x2.3 Mini PCle
0to 60 30x27x2.3 Mini PCle
0to 60 51x30x2.3 Mini PCle
0to 80 30x27x3.1 Mini PCle
-40 to 85 51x30x2.8 Mini PCle
Half-size Mini
0to 70 26.65x29.85x3.95 PCle
M.2 2230
0to 70 22x30x2.3 s
M.2 2230
-30 to 85 22x30x2.2 Eey card
M.2 2230,
20 to 85 22x30x2.2 AE Key card
M.2 2230
0to 70 22x30x2.3 b
Half-size Mini
0to 70 26.5x30x4 PCle

Evaluation Kit /
Development
Kit

Drivers Comments
Companion WiFi module
for Telit's LE910 cellular

solution
Linux / Android
Driver

Windows XP/ Vista/

7(32 and 64 bit) S 2EDlps
Windows XP/ Vista/

7(32 and 64 bit <l
Windows XP/ Vista/

7 (32 and 64 bit) B
Windows XP/ Vista/

7(32 and 64 bit) S 2EDlps
Windows XP/ Vista/ ! Linux SoftAP available,
7, Win8 2150 Mbps

Windows XP / Vista
/7/8/8.1 and 300 Mbps
Linux

Windows 7/8/8.1

Windows 7/8/8.1

Linux (Kernel
v4.10.12, the driver
is available in kernel

source tree.)

Windows 7/8.x/10

Windows 7/8.1/10
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Bluetooth®

What is Bluetooth®?

€3 Bluetooth’

Bluetooth is a wireless technology standard implemented for exchanging data over short distances from fixed and mobile devices,
building Personal Area Networks (PANs). Here, short-wavelength microwaves in the ISM band from 2.4 to 2.485 GHz are used.

Bluetooth is a wireless technology standard implemented for
exchanging data over short distances from fixed and mobile
devices, building Personal Area Networks (PANs). Here, short-
wavelength microwaves in the ISM band from 2.4 to 2.485 GHz are
used. Bluetooth is managed by the Bluetooth Special Interest Group
(SIG), which today has more than 30,000 member companies in the
areas of telecommunication, computing, networking, and consumer
electronics.

The SIG was founded in 1998 and is a privately held, not-for-profit
trade association. The organization owns the Bluetooth trademarks
and oversees the development of the Bluetooth standard.

The SIG’s main tasks are to publish Bluetooth specifications, to
administrate the qualification program, to protect the Bluetooth
trademarks and to evangelize the Bluetooth wireless technology.
The Bluetooth SIG does not develop, manufacture or sell Bluetooth
enabled products.

Common Bluetooth Versions and Their Characteristics

In the table below the most common Bluetooth versions and
their characteristics are listed:

The term “Bluetooth” covers a number of different versions which
evolved in the last years. Today, Classic Bluetooth is differentiated
from the latest Bluetooth standards 4.0 - 5.0, which are known as
Bluetooth Low Energy / Bluetooth Dual Mode.

Actually, Bluetooth Low Energy and Classic Bluetooth have to

be seen isolated from each other (an exception are Dual Mode
modules or chips, where both standards, Classic Bluetooth and
Bluetooth Low Energy can be used). While the overall difference
between the diverse versions of Classic Bluetooth consists of an
improved enhancement of the transferred data rate, the most
recent Bluetooth Low Energy standard is rather classified as an
individual standard which was designed to create low data rate
networks using a minimum amount of power. Furthermore it does
not only enable point-to-point connection but also mesh topology
for establishing many-to-many device communications.

Bluetooth-Version Description Release Date Max. Date Rate Comment

Bluetooth 1.0 and 1.0B  Basic-Rate Mode Jul 99 732.2 kbit/s Obsolete

Bluetooth 1.1 Basic-Rate Mode Feb 01 732.2 kbit/s Obsolete

Bluetooth 1.2 Basic-Rate Mode Nov 03 1 Mbit/s Obsolete

Bluetooth 2.0 + EDR Enhanced Date Rate Nov 04 2.1 Mbit/s About three times the data speed of Bluetooth version 1.x due to EDR

Bluetooth 2.1 + EDR Enhanced Date Rate Aug 07 2.1 Mbit/s Easy pairing of devices compared to older bluetooth-versions

Bluetooth 3.0 + HS Bluetooth High Speed Apr 09 3 - 24 Mbit/s Additional HS-channel available which can reach a date rate to 24 Mbit/s

Bluetooth 3.0 + EDR Enhanced Date Rate Apr 09 3 Mbit/s With additional WiFi Hardware

Bluetooth 4.0 LE Bluetooth Low Energy Dec 09 220 kbit/s Bluetooth Low Energy (BLE) is not compatible to Classic Bluetooth

Bluetooth 4.0 DM Bluetooth Dual Mode Dec 09 Bluetooth LE: up t0220 kbit/s Bluetooth Dual Mode is compatible to Classic Bluetooth and

Classic Bluetooth: up to 24Mbit/s Bluetooth Low Energy

Bluetooth 4.1 Bluetooth Dual Mode or Dec 13 Bluetooth LE: up t0220 kbit/s Seamlessly with other wireless technologies, an essential link for the Internet
Low Energy Classic Bluetooth: up to 24Mbit/s of Things

Bluetooth 4.2 Bluetooth Dual Mode or Dec 14 Bluetooth LE: up to 1 Mbit/s Improved privacy and increase speed, and a soon-to-be ratified profile will
Low Energy Classic Bluetooth: up to 24 Mbit/s  enable IP connectivity.

Bluetooth 5.0 Bluetooth Dual Mode or Dec 16 Bluetooth LE: up to 2 Mbit/s 4x range, 2x speed and 8x broadcasting message capacity compared to
Low Energy Classic Bluetooth: up to 24 Mbit/s  previous version
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What are Bluetooth® Profiles?

The Bluetooth profile is an individual application layer on top of the Bluetooth HCI (Host Controller Interface) layer. In order to use
Bluetooth technology, a device must be compatible with the subset of Bluetooth profiles necessary to use the desired services.

The way a device uses Bluetooth technology depends on its profile capabilities. The profiles provide standards which manufacturers
follow to allow devices to use Bluetooth in the intended manner. Bluetooth Low Energy is using other profiles than Classic Bluetooth —
based on top of GAP and GATT, which can be user defined.

Bluetooth Profiles
Profile Description
SPP Serial Port Profile
A2DP Advance Audio Distribution Profile
HDP Health Device Profile
HID Human Interface Device Profile
HCI Host Controller Interface
iAP iPhone Accessory Profile
GAP Generic Access Profile
GATT Generic Attribute Profile

New Security Regulations

Security standards are a major topic at Bluetooth SIG. To keep
this standard high, safe and always available, several standards
for producing Bluetooth applications have to be maintained:

Lately the new EN ETSI and RED (Radio Equipment Directive
—2014/53/EU) decree were released which implicate duties for
manufacturers.

Especially for body-close applications you need to do SAR
measurements and a special Bluetooth declaration process is
required.

Application

Serial data transfer Classic Bluetooth
Streaming of audio multimedia

Facilitates transmission of Medical Device Data

For devices with which the end-user interacts directly

Interface between BT Hardware and application profiles

support the development of accessories for Apple devices such as the iPhone or
iPad.

Provides the basis for all other profiles and defines how two Bluetooth units establish  Bluetooth Low Energy
a connection with each other

Provides profile discovery and description services for Bluetooth SMART protocol
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Bluetooth® Dual Mode Panasonic

PAN1026A - Bluetooth® Dual Mode v4.2 Basic Data Rate Module

The PAN1026A module is based on the single chip TC35661 Bluetooth semiconductor from Toshiba with an embedded Bluetooth
SIG certified stack. It is a highly integrated Dual Mode Bluetooth controller with a small form factor and increased (2.5 x) BLE

data transfer rates through extended MTU size (64 Bytes to 160 Bytes) at ultra-low power consumption. Through extended GATT
functionality there are more complex BLE profiles possible and it has an improved packet-error-rate (PER). The PAN1026A has fast
SPP classic connection and disconnection times for both Bluetooth Classic and Bluetooth Low Energy. It is possible to store Link
Keys through an integrated EEPROM which has a Panasonic MAC address. The module is manufactured in a small package with a
shielded case. FCC, IC, and CE approvals are available.

Key Features
Key Benefits = Small SMD package: 15.6 x 8.7 x 1.8 [mm)]
= Successor of the PAN1026 = High temperature range: -40 °C to +85 °C
= Bluetooth 4.2 Basic Data Rate and Low Energy Module = Tx Power (max.): +4 dBm
= Embedded SPP profile = Integrated high speed crystal oscillator (26 MHz)
= Bluetooth 4.2 embedded GATT profile with high-level API = UART, GPIO (10 input/output pins), wake-up control
commands, compatible with Toshiba reference BLE profiles = Same footprint as PAN1026, PAN1760A and PAN1761
= Based on Toshiba’s TC35661 single chip solution that integrates an
ARMY processor with a Bluetooth controller in small form factor Application Fields
= Bluetooth v4.2 combines the data rate of Bluetooth Classic and = All embedded wireless applications
ultra-fast connection time of Bluetooth Low Energy (Access Points, Cut-the-cable applications)

= Increased (2.5 x) BLE data transfer rates through extended MTU
size (64 Bytes to 160 Bytes)

= More complex BLE profiles possible through extended GATT
functionality

= Data base pool, number of services and characteristics, data flow
control

= Fast SPP classic connection/disconnection times

= Interlaced inquiry/page scan & extended inquiry response

= Improved PET (packet-error-rate) for BLE traffic

= USB-Dongle Evaluation Kit with Application Note for quick
testing available
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Bluetooth® Low Energy Panasonic

PAN1760A - Bluetooth® Low Energy v4.2 Module

The PAN1760A is a Bluetooth Low Energy 4.2 module which has a low power consumption (Tx/Rx modes 3.6/3.3 mA) and is
comparable to the nRF51 based modules. It supports over-the-air updates and in future scatternet/mesh network. By frequently
changing the device address and due to an AES-128 hardware encryption, an improved privacy is guaranteed and tracking ability is
reduced. AT command, host and stand-alone modes are supported in parallel. The PAN1760A module has 256 kB flash memory;,

192 kB internal RAM and 83 kB RAM for user application. The module has a small form factor, as well as the same size, footprint and
SDK as the PAN1026 series.

Key Benefits Application Fields
= Panasonic’s next generation BLE module offers the lowest power = Wearable devices
consumption for BLE modules on the market (Tx/Rx 3.3 mA) = Healthcare, medical diagnostic systems
= Bluetooth Low Energy (BLE) 4.2 compliant = Sports and leisure equipment
= Supports not only mandatory, but also all optional BLE 4.2 features = Mobile phone accessories
= AT command mode, Host mode, Stand-Alone mode = Industrial measurement and diagnosis
= Standard SIG BLE profiles as well as SPPoverBLE profile = Devices with critical power consumption

= Support for Over-the-Air update

= Support for Scatternet/Mesh network

= ECDH Cryptography (supports FIPS-recommended curve)

= AES-128 hardware encryption (FIPS-approved)

= Frequent changing of device address
(improved privacy, reduced tracking ability)

= Larger packet sizes (more efficient application and
network layer security)

Key Features

= Small 15.6 x 8.7 x 1.9 [mm] SMD package

= Embedded 256 kB flash memory and 192 kB internal RAM

= 83 kB RAM available for user application

= Power Consumption (max.): 3.3 mA (Tx/Rx)

= Operating temperature range -40 °C to +85 °C

= Receiver sensitivity -93 dBm typ.

= Output power 0 dBm maximum setting

= Same footprint as PAN1026, PAN1760 and PAN1761

= USB-Dongle Evaluation Kit with Application Note for easy
prototyping available
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Bluetooth® Low Energy

nRF52 Series SoC - Built to Support the New Features of Bluetooth 5

NORDIC

’ SEMICONDUCTOR

All of Nordic’s nRF52° Series multi-protocol SoCs have been designed to take advantage of the most significant performance
advancements of Bluetooth 5.

Spezifications

Main Benefits
Long range (x4)
Higher throughput (x2)

Increased broadcast capacity (x8)

Improved channel co-existence algorithm (CSA)

Specifications

Main Features
Description

Bluetooth low energy

Bluetooth 5

Multi-protocol

On-chip PA
CPU

On-chip memory
Hardware security

Interfaces

Supply voltage
GPIO

Package options

On-Chip NFC

nRF52810

Baseline nRF52 Series multiprotocol RF SoC

Bluetooth 5 and 4.x
2Mbs

2.4GHz RF
ANT

Up to +4dB
Arm Cortex-M4

192kB Flash
24kB RAM

AES 128

SPI, UART, I2C, PWM, ADC, PDM

1.7t03.6V
Up to 32

5x5and 6 x 6 mm QFN
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nRF52810

nRF52840

nRF52832

Mainstream nRF52 Series multiprotocol RF SoC

Bluetooth 5 and 4.x

2Mbs

2.4GHz RF
ANT

Up to +4dB
Arm Cortex-M4F

256/512kB Flash
32/64kB RAM

AES 128
SPI, UART, 2C, PWM, ADC, PDM,
S

1.7t03.6V
Up to 32

6 x 6 mm QFN
3.2x 3.5 mm CSP

NFC-A tag

nRF52840
High-end nRF52 Series SoC
Bluetooth 5 and 4.x

2 Mbps
long range

2.4GHz RF, ANT
Thread/Zigbee
802.15.4

Up to +8dB
Arm Cortex-M4F

1MB Flash
256kB

AES 128
Arm Cryptocell 310

SPI, UART, I2C, PWM, ADC, PDM, IS,
USB, QSPI

1.7t05.5V
Up 48

7 x 7. mm QFN
3.2x 3.5 mm CSP

NFC-A tag




NORDIC

> SEMICONDUCTOR

Protocol Stacks
Nordic Semiconductor’s protocol stacks are known as SoftDevices. These SoftDevices can be programmed in the nRF52 Series SoCs.
All SoCs are supported with Over the Air Device Firmware Update (OTA-DFU).

Protokoll Stack Description
S140 Concurrent multi-role Bluetooth 5 protocol stack for nRF52840 SoC
S132 Bluetooth 5 qualified, 20-ink protocol stack for nRF52832 and nRF52810 SoCs
S112 Memory-optimized Bluetooth 5 protocol stack with dual peripheral and broadcaster roles, optimized for nRF52810 SoC

Related Development Tools

Development Tools Description
nRF5 SDK Software Development Kit for nRF51® and nRF52® Series.
nRF5 SDK for Mesh Software Development Kit for Bluetooth mesh solutions using nRF51® Series and nRF52® Series
nRF5 SDK for Thread & Zigbee Software Development Kit for the Thread & Zigbee solutions on the nRF52840
Nordic Thingy:52 loT Sensor Kit.‘ A cornpact,. power-optimized, multi-sensor development kit built around the nRF52832 SoC. Designed to build loT prototypes and demos without
the need to build HW or write FW.
nRF52 DK Single Board Development Kit for Bluetooth 5, ANT, and 2.4GHz proprietary applications, supporting nRF52832 and nRF52810 SoC
nRF52840 DK Single Board Development Kit for Bluetooth 5, ANT, 802.15.4, and 2.4 GHz proprietary applications, using nRF52840 SoC
nRFready Smart Remote 3 Advanced smart remote reference design with outstanding voice input features
Power Profiler Kit Current measurement tool for embedded development
Applications
= Internet of Things (IoT) = Smart lighting networks = Sports and fitness sensors and hubs
= Advanced high performance wearables = Connected white goods = Connected health products
= Wearables for secure payments = Wearables = Smart watches
= Virtual Reality/Augmented Reality = SmartHome sensors = RC Toys
systems = Connected white goods = Interactive games
= Smart Home sensor networks = Computer peripherals = Building automation and sensor
= Smart city sensor networks = Voice-command smart remotes networks
= High performance HID controllers = Airfuel (A4WP) wireless charging = Industrial sensors and actuators
= Internet of Things (IoT) sensor networks = Beacons = Bluetooth 5 connectivity processor
= Smart door locks = RF smart remotes
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FUJITSU Wireless
modules

Bluetooth® low
energy modules

emea.fujitsu.com/components

O
Bluetooth® Low Energy FUJITSU

Fujitsu's BLE Series (MBH7BLZ & FWM7BLZ)

Key Features
= Bluetooth specification version 4.1, 4.2 and 5 compliant = Power supply: 1.7~3.6V
= Nordic Semiconductor nRF5x series based = RoHS and RED compliant
= Full set of GPIO pins available. Per series = Surface mount type
(MBH7BLZ07 - 22 pins, MBH7BLZ01/02 - 31 pins and = Small footprints
FWM?7BLZ20 - 30 pins) are assigned to this module (BLZ07:11.5 mm x 7.9 mm, BLZ02/20 15.7 x 9.8 mm)
(Possible to use them as I*C, NFC, SPI, TWI, UART and = Built-in crystal oscillators
ADC) (32 MHz and in the FWM7BLZ20 also the 32.768 kHz)
= Available with FUJITSU’s unique data communication = Integrated antenna
profile or with the complete SoftDevice provided by Nordic = NFC function by the connection of an external antenna
Semiconductor (FWM7BLZ20 series)

Bluetooth Low Energy Overview

MBH7BLZ01-1090xx, MBH7BLZ01-109029,
MBH7BLZ01A-1090xx, MBH7BLZ01A-109008,
Features MBH7BLZ02-109058, MBH7BLZ02-109031, FWM7BLZ20-109068 FWM7BLZ20-109062
MBH7BLZ02A-109059, MBH7BLZ02A-109009,
MBH7BLZ07-109060 MBH7BLZ07-109033
Nordic Semiconductor Nordic Semiconductor - . Nordic Semiconductor
Uzl nRF51822 rev. 3 nRF51822 256KB Flash Norr?,;?Fgggcz"g‘g‘NCtor nRF52832
MBH7BLZ01,/02(A): QFN rev. 3 MBH7BLZ01/02(A): QFN rev. 3 512kB Flash QFN
MBH7BLZ07: CSP MBH7BLZ07: CSP
. MBH7BLZ01,/02: 16kB
A i NA MBH7BLZO1A/02A: 32 kB NA 64 KB
MBH7BLZ07: 16kB
Version 4.1 (single mode) Version 4.1 (single mode) Version 4.2 (single mode) Version 4.2 (single mode)
Type Fujitsu unique data transmission profile GATT, GAP, ATT, SM and L2CAP Fujitsu unique data transmission profile GATT, GAP, ATT, SM and L2CAP
embedded embedded with SoftDevice embedded embedded with SoftDevice
BLZ01(A): 10.5x 9.2 x 1.6 mm BLZ01(A): 10.5x 9.2 x 1.6 mm
Size BLZ02(A): 15.7 x 9.8 x 2.0 mm BLZ02(A): 15.7 x 9.8 x 2.0 mm 15.7x9.8x 1.7 mm 15.7x 9.8 x 1.7 mm
BLZ07:11.5x7.9x 1.7 mm BLZ07: 11.5x 7.9x 1.7 mm
Operating Temp. 40 °C to +85 °C 40 °C to +85 °C -40°Cto +85 °C 40 °C to +85 °C
Attachment SMD SMD SMD SMD
Host Interface UART UART UART UART
) BLZO01: 31
YWl TBD BLZ02: 31 TBD 30
BLZ07: 22
BLZ01: No BLZ01: No
AEIE BLZ02/07: Yes BLZ02/07: Yes e ffes
QDID: 59305 (BLZ01/02), .
- fee /Icfgg/@é%ﬁ’( Japan: O e mzon QDID: 89374 QDID: 89374
[SEIE FCC/IC/CE/Radio Act (Japan): FCC/IC/CE/Radio Act FCC/IC/CE/Radio Act

BLZ02/07 BLZ02/07
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Bluetooth® Low Energy

Telit

Telit’s Bluetooth Low Energy Single Mode Modules based on Nordic Semiconductor

BlueMod+$S

The BlueMod+S is a Bluetooth 4.1 Low Energy solution
designed to connect ultra low power wireless sensors and
peripherals to Bluetooth v4.x equipped smartphones, tablets,
and PCs with low energy consumption. The module offers
several features such as terminal I/O and GATT peripheral,
GATT central with terminal I/O peripheral and Automation
profile with ADC peripheral

Key Benefits

= Bluetooth Low Energy Module

= Bluetooth Qualification 4.1

= CE, FCC, IC and KCC qualified

= Terminal I/O Peripheral and GATT server

= Sample Code for iOS and Android

= GATT Central and Terminal I/O peripheral in parallel
= Automation I/O Peripheral: Cable Replacement for Sensors
= LGA pads

= Ceramic antenna

= Length x Width x Height:17 x 10 x 2.6 mm

= Temperature range: -25 °C to +75 °C

= UART: 9600 bps — 921600 bps (asynchronous)

= Other interfaces: I°C, SPI

= GPIOs: Up to 19

Family Concept

BlueMod+S50

The BlueMod+S50 is Telit's next generation Bluetooth 5 module
based on the nRF52 Nordic chipset. It is designed for

smartphone connectivity and cable replacement applications with
low energy consumption. The BlueMod+S50 supports the terminal
I/0 profile as well as most GATT based profiles.

Key Features

= Bluetooth 5 qualified (without long range feature)
= CE, FCC, IC certified

= Generic GATT Client and Server

= Concurrent central and peripheral operations

= Terminal I/O for fast and easy transparent data transfer
= Sample code for iOS and Android

= NFC Support for simple pairing

= LGA pads

= Integrated ceramic Antenna: +1.8 dBi

= Length x Width x Height: 17 x 10 x 2.6 mm

= UART: 9600 bps - 921600 bps (asynchronous)

= Other interfaces: I°C, SPI, PWM, ADC

= GPIOs: Up to 21

Now available

BlueMod+S50 with antenna pin -
for applications requiring an external antenna!

The BlueMod+S, BlueMod+SR, BlueMod+542 as well as the BlueMod+S50 modules are mechanically and electrically compatible.
The modules also have compatible software interfaces and can easily be replaced by each other without additional changes to the

hardware or software.
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Bluetooth® Low Energy
Fast-Track Your loT Deployment with Insight SiP Solutions

The InsightSIP “Ready-to-go” RF modules offer you the fast, low risk way to deploy your IOT infrastructure, with fully CE, FCC, IC,
Telec and Bluetooth SiG certified solutions. All modules are based on Nordic Semiconductor’s SoCs.

ISP1807-AG -

Bluetooth 5 Mesh and Long Range,
ideal for home and building networks
and secure solutions.

Key Features

= Based on nRF52840 CSP version

= Bluetooth 5 compliant,
Mesh + Long Range

= BLE, ANT+, NFC connectivity and
ARM Cryptocell

= Complete 48 IOs set included

= Radio 32 MHz & Synchro 32 kHz
Xtals

= ISP1507 Pin-to-pin compatibility for
a smooth evolution

=Size: 8x 8 x 1 mm

= Market Launch in Q3/2018

Applications

= Advanced wearables

= Smart home & industrial sensors and
controllers

= Advanced remote controls and gaming
controllers
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ISP1507-AX -

BLE solutions offering smallest size
on the market without performance
compromise, for sensor & mesh con-
nectivity. All purpose BLE solutions.

Key Features

= Top-of the-range BLE,
ANT+ & NFC module

= Based on nRF52 Nordic semi,
Bluetooth 5 Ready

= ARM Cortex M4E
512 kB Flash/ 64 kB RAM

= Complete set of 30 configurable IO,
Xtals, DC/DC & Antenna

= Multiple interfaces 3 x SPI, 2 x I*C,
UART, ADC

= Size: 8 x 8x 1 mm with extra low power
consumption

= Fully Certified -
ready to go solution
to reduce your time
to market

Applications

= Any type of Body Area and Home
Network applications

= JoT applications, connected objects

= Connected sensors for medical devices,
healthcare, sport, fitness, industrial

ISP1510-UX -

Ultra Wide Band (UWB) and Bluetooth 5,
ready combo module dedicated for
indoor localization applications.

Key Features

= Fully integrated UWB positioning node
based on DecaWave DW1000 Wireless BLE
interface & 32-bit ARM Cortex M4F based
on Nordic's nRF52 SoC

= Dual Freq. Antenna-In-Package with DC/DC
and 3 Xtals for very low power consumption

= Use of UWB channel 5 center frequency
6489.6 MHz + UWB channel bandwidth
499.2 MHz

= 802.15.4-2011 Standard for LR-WPANs

= Built-in scalability: communication link can
be adjusted in terms of data rate and trans-
mission power

= Using Time of Flight method, accuracy is
insensitive to multipath and interference

= Precision in 10-15 cm range

= Size: 9.0 x 16.0 x 1.9 mm

Applications

= Precision Real Time Location Systems
(RTLS) for Healthcare, Sport and Wellness,
Consumer, Industrial

= Security bubble

= Access control

= Indoor positioning
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Insight SiP

It's in the

ISP1302-BM - ISP1302-BN -
~Mesh Ready” upgraded version with larger Ready to go solution for a BLE simple modem
memory. Perfect for Mesh Relay nodes and price connectivity. Ideal for adding connectivity to
sensitive solutions. existing MCU.
Key Features Key Features
= Increased memory size — 256 kB Flash / 16kB RAM = Design based on nRF51

Bluetooth 4.2 + Mesh connectivity = Fully Bluetooth 4.2
= Based on nRF51 chipset and tiny size - 8 x 8 x 1 mm = Preprogrammed module with MCU and larger memory 256 kB
= Possibility of external Syncro 32 kHz Xtal and DC/DC to Flash / 16kB RAM

reduce the consumption = Includes software stacks + Nordic Serialization
= Complete set of 16 I0s and SPI, I>’C, UART, ADC interfaces = Fully integrated RF matching + Antenna

= Easy integration for all Sensor & Beacon applications

Applications

= Wearable technology

= Medical devices

= Fitness and healthcare
connected objects

= Home automation
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multata

Bluetooth® LOW Energy INNOVATOR IN ELECTRONICS

BT v5.0 Module - WSM-BL241-ADA-008

The latest MBN52832 device consists of Nordic Semiconductor’s nRF52832 IC, a 32 MHz crystal for timing, and an on-board antenna.
Additionally, it contains pins for an off-board omni-directional antenna and a NFC antenna. The module provides a Serial Port
Interface (SPI) and UART interface to Nordic’s nRF52832 ARM Cortex M4 processor.

The WSM-BL241-ADA-008 module provides BLE connectivity Features
between tablets, cell phones, cloud services, and other proprietary = Bluetooth® v5
functions. Further, Nordic Semiconductor’s software developer’s kit = Higher throughput
enables developers to create and run edge device applications that can = Increased broadcast capacity
monitor and capture diagnostic information for preventive mainte- = Improved channel co-existence algorithm (SCA)
nance. = ANT, NFC Tag
= Nordic nRF52832 Bluetooth Smart®
These features can be combined in apps for both iOS and Android = Built-in ARM Cortex M4 core with 64 KB RAM and
devices that run BT v5.0. With this functionality and small footprint, 512 KB flash
it is ideally suited for OEMs wanting to develop Internet of Things = Dimension 7.4 x 7.0 x 0.9 mm
(IoT) devices. Target markets include Industrial IoT, energy, and = Packaging: LGA
home and office automation applications. = Bluetooth/ANT Antenna Configuration:
= On-board PCB antenna
Specific end products include asset tracking devices, medical = Supports external antenna from pin pad
insulin pumps, white goods, and other consumer goods that require = Maximum transmit power: +4dBm @ antenna port
connectivity. (LDO Mode)

= Receive sensitivity: -93dBm@ 1Mbps(LDO Mode)
= Power consumption
» TX: 7mA @ 3.5dBm (DCDC Mode)
= RX: 6 mA (DCDC Mode)
= Host interface: UART, SPI
= Other interfaces: 20 GPIO, 5 ADC, UART,SPI
(master and slave), I°C, PW M and Debug SWD
= Operating temperature range: -40 °C to 85 °C
= RoHS compliant
= MSL Level 3in accordance with JEDEC J-STD-020
= Regulatory certificates: FCC, IC, ETSI (plan)
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RFD77101
Simblee BLE Module Only

RFD77201
Simblee BLE module
with adapter to RFduino

Bluetooth® Low Energy

Simblee™ Bluetooth Low Energy Module RFD77101

Key Benefits

= Simblee is IoT for connecting Everyone and Everything
(I0T4EE)

= Includes Bluetooth® Smart Stack built-in

= Simblee interference immunity

= Build iPhone and Android apps without Xcode or
the Andorid SDK

= The Rfduino is a Bluetooth 4.0 Low Energy radio transceiver
and is based on RF Digital’s BLE Modules

= The Rfduino can be programmed by using different IDEs, but it
is recommended to use the Arduino-based RFduino IDE.
A Quick Starter Guide can be downloaded on the RFduino
webpage

= The RFduino can wirelessly communicate with
iOS iPhone, iPad or Android smartphones and tablets, as well
as with Windows 8 devices

= Built-in AES encryption engine

= Flash code space available for
user application
(no need for external controller)

= OTA programming (optional)

= CE, ETSI, IC, FCC Approved

R F DIGITAL

WV WWWYW _ RFDIGITAL . COoOoOmM

Key Features Application Fields
=7 mm x 10 mm x 2.2 mm = General IoT applications
= 29 GPIOs (flexible pin = Home automation
configuration) = Alarm security
= 6x ADC inputs, = Keyless entry
4x PWM outputs, = Perimeter monitoring

= Remote terminals
= Remote controls

2x SPI master/slave

= 2x I’C, 1 x UART

= Operating Voltage:
1.8-3.6V

= -93dBm receiver sensitivity

=-55 dBm to +4 dBm TX
power

= Arm® Cortex MO processor

= Temperature sensor

= Integrated antenna

= Easy to pick and place

= Patents pending
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Bluetooth® Low Energy Iﬂf.ﬂ!vgﬁ >

TC3567x Family — Bluetooth Low Energy v4.2 and Bluetooth Dual Mode

Key Benefits Key Features
= Full support of Bluetooth Low Energy v4.2 = Embedded and Bluetooth certified stack in ROM including
= Long battery life time, low maintenance cost GAP/GATT/SMP profiles
= Low cost solution through very small bill of materials (BOM), = Bluetooth Mesh 1.0 Support (TC35678/TC35679)
small PCB (application library)
= Data privacy through ECDH secure connection, embedded = Built-in ARM Cortex-MO0
encryption protocol (AES-128 bit), protection mechanism of = SPI/ I’C / UART interface, embedded ADC (10 bit*8) and
embedded flash code and data and 128 bit chip ID PWM function, GPIO (17-32)
= Standalone system or combination with host-application MCU = Single-wire debug interface
possible = Peak power consumption Rx/Tx is 3.3 mA/3.3 mA, standby 50 nA
= Usable for Mesh-networks = Embedded DC-DC and LDO (selectable)
= Quick time-to-market development through SDK with easy- = Operating Temperature: -40 °C to +85 °C (TC356791 up to 105 °C)
to-use API and AT commands = OQutput power TX = 0 dBm; Sensitivity RX = -93.5 dBm
= Starter kit and full SDK vendor support = 40 and 60 pin QFN package, wettable flank for ruggedized systems
TC3567x RAM Size  Flash ROM Size [mm?] Power Supply Voltage [V] ¢, Max Number of
TC35678 192 KB 256 KB FSG: 5 x 5 x 0.9; 40pin / FXG: 7 x 7 x 0.9; 60pin 2.0-3.6 8
TC35679 192 KB - FSG: 5 x 5 x 0.9; 40pin 1.8-3.6 8
TC35679I automotive 192 KB - IFTG: 6 x 6 x 1; 40pin (wettable flank) 3.0-3.6 8
TC3567C 128 KB 128 KB FSG: 5 x 5 x 0.9; 40pin 2.0-3.6 4
TC3567D 128 KB - FSG: 5 x 5 x 0.9; 40pin 1.8-36 4
TC35661SBG-551 - Bluetooth v4.2 Dual Mode
Key Benefits Key Features
= Dual Mode core for Classic SPP and BLE v4.2 support = Operating voltages: 1.8 Vto 3.3V
= Embedded and certified stack in ROM including SPP, GAP/GATT and = Low power sleep mode: 30 pA
SMP profiles = Operating temperature: -40 °C to +85 °C
= Easy combination with host controller through UART = Output power TX: up to +4.0 dBm
= Secure connections through ECDH cyphering = Sensitivity RX: -91.0 dBm
= Extended BLE MTU size (up to 160 bytes) for faster BLE communication = FBGA package: 5 mm x 5 mm x 1.2 mm
= Low BOM and small circuit footprint through embedded LNA, = For testing and designing the TC35661SBG-551,
balun and filter = Starter kit and full SDK vendor support available

= On-chip voltage controller and various low power modes
= SPI, I°C, UART (up to 3.25 Mbps)
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o/ -
Bluetooth® Low Energy

BlueNRG-1/2 - Bluetooth Low Energy System On Chip

The BlueNRG-1/2 is a very low power Bluetooth Low Energy
single-mode system-on-chip with an embedded Cortex MO for
user application code.

Key Benefits

= Operating supply voltage: from 1.7 to 3.6 V

= Integrated linear regulator and DC-DC step-down converter

= Operating temperature range: -40 °C to 105 °C

= High performance, ultra-low power Cortex-MO0 32-bit based
architecture core

= Programmable 160 / 256 KB Flash

= 24 KB RAM with retention (two 12 KB banks)

= 1 x UART interface

= 1 x SPI interface

=2 x I2 C interface

=14, 15 or 26 GPIOs

= 2 x multifunction timer

= 10-bit ADC

= PDM stream processor

= 16 or 32 MHz crystal oscillator

= 32 kHz crystal oscillator/ 32 kHz ring oscillator

= Battery voltage monitor and temperature sensor

= Up to +8 dBm available output power (at antenna connector)

= Excellent RF link budget (up to 96 dB)

= Accurate RSSI to allow power control

= 8.2 mA maximum TX current
(@ 0dBm, 3.0 V) /8.3 mA TX current (@ -2 dBm, 3.0 V)

= Down to 1 uA current consumption with active BLE stack
(sleep mode)

= Compliant with the following radio frequency regulations:
= ETSI EN 300 328, EN 300 440,
= FCC CFR47 Part 15, ARIB STD-T66

= Pre-programmed bootloader via UART

= Dedicated wettable flank QFN package for automotive
grade Qualification

SPBTLE-1S Module with integrated BlueNRG-1

Ly

life.augmented

The SPBTLE-1S is a Bluetooth® low Energy System-on-Chip
application processor certified module, compliant with BT speci-
fications v4.2 and BQE qualified.

Key Benefits

= Bluetooth v4.2 compliant

= High performance, ultra-low power Cortex-M0 32-bit based
architecture core

= Programmable embedded 160 KB Flash

= Max Tx power: + 5 dBm

= On-board chip antenna

= Small form factor: 11.5 mm x 13.5 mm

= AES security co-processor

= Operating supply voltage: from 1.7 to 3.6 V

= Operating temperature range: -40 °C to 85 °C

Application Fields

= Sport & fitness

= Remote control units

= Handhelds and
computers

accessories

= Home and industrial

automation
= Security, proximity
nodes
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Bluetooth® Mesh

What is Bluetooth® Mesh?

In order to keep up with rival
standards like Thread or ZigBee,
Bluetooth SIG decided to launch a
communication standard that allows
a many-to-many (m:m) connec-
tion - Bluetooth Mesh. Until July
2017, there was only a point-to-point
Bluetooth Low Energy connection
possible. But Bluetooth Mesh is
made for enabling large-scale device
networks. Furthermore it allows
connections between devices from
different vendors.

Bluetooth mesh networking supports
connections up to 32000 nodes. With
that, this network is much bigger
than other mesh networks and
allows bigger distances.

Therefore it is perfectly suited for
building automation, sensor net-
works, asset tracking and any appli-
cation that requires various devices
to communicate with each other.
Moreover Bluetooth mesh offers
high reliability in terms of delive-
ring a message from one device to
another. This is enabled because all
nodes communicate with each other
(peer-to-peer communication) and
therefore there is no centralized hub
that can cause failure and interrupt
messages. Furthermore it manages
flood messaging (multipath) which
means that it is basically self-healing.
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TOSHIBA

Leading Innovation >>>

Toshiba Bluetooth Mesh

Toshiba offers Bluetooth Mesh for their
Bluetooth TC3567x Family SoCs.

Mesh interconnected devices in a home
enable a Bluetooth door to activate lights,
entertainment, security and thermostat.
This also increases signal range.

Mesh grouping in a building enables, for i lighiing
example, individually controlled lighting,

floor lighting and emergency lighting. There-
fore it enables simuntaneously greater building
efficiency, safety and employee comfort. g gy

For further information on the hardware ICs
TC3567x please see our BLE section.

Toshiba Bluetooth Mesh Evaluation Platform

Control multiple boards (one board shown) with an Android application tool.

Hardware: Applicable Standards
= Toshiba TC35678 = Mesh profile 1.0
Bluetooth LE module = Mesh model 1.0
= Micro USB connection (Mandatory models plus
for power and UART optional lighting model)
= USB or battery powered = Mesh device properties 1.0
= Jumper setting for
standalone or HCI mode Tools
= JTAG = Hardware schematics
= Multi-color LED = Sample source code
= Sample Android™ app

= Evaluation board
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Bluetooth® Mesh NORDIC

> SEMICONDUCTOR

Software Development Kit for Bluetooth Mesh Solutions using nRF51and nRF52-Series SoCs.

Nordic offers a complete solution for the Bluetooth mesh specification with the nRF5 SDK for Mesh for the nRF51 and nRF52 Series
SoCs. It provides a powerful solution for product developers to take advantage of the new capabilities introduced by Bluetooth mesh.
The nRF5 SDK for Mesh is intended for use as a foundation for any Bluetooth mesh product development.

Bluetooth mesh enables extended range, increases the number of nodes and a many-to-many topology. It provides a simple, but
effective way of spreading information across the mesh network with no single point of failure. The mesh functionality is a significant
update and enables new applications for Bluetooth in smart home, lighting, beaconing and asset tracking applications.

Key Benefits

= Bluetooth mesh software core stack = Provisioning over advertisement bearer

= Support for node with relay feature = Proprietary “remote” provisioning over relaying nodes

= Configurable scanning interval (from 3ms-10240ms) and duty = Support for concurrent standard GATT/GAP and Mesh
cycle connections

= Configurable advertisement interval (from 20ms-10240ms) = For connectivity to PCs and tablets

= Broadcast flooding mesh = For beaconing

= Theoretically up to 32,000 nodes = Support for network processor “two chip” configuration

= No routing feature or routing tables = Python shell based test and demo framework for PCs

= No single point of failure = Support for over-the-air secure background DFU

= Node to Node and Node to group communication = Cross-platform toolchain

= Configurable time to live (TTL) = ARM GCC support

= Example applications and proprietary models = Segger Embedded Studio project files

= Two-layer 128-bit AES-CCM network and transport security
= Provisioning support

o Node Types °

N: Node RN: Relay Node
-« » €---------- >
ADV Bearer GATT / GAP
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Bluetooth® CHIPs — Selection Guide

Software/Profile

Manuf-

acturer Name

Bluetooth
specification
SPP

HCI

HID

HSP

GATT

L2CAP

&

[
a=2
= n <

GAP

nRF51802-QCAA 4.2*
nRF51802-QFAA 4.2*
nRF51822-CEAA
nRF51822-CDAB
nRF51822-CFAC 4.2*
nRF51822-CTAA
nRF51822-CTAC
nRF51822-QFAA 4.2*
nRF51822-QFAB 4.2*
nRF51822-QFAC 4.2*
nRF51824-QFAA 4.2*
nRF51422-CEAA b X
nRF51422-CDAB
nRF51422-CFAC

BEEEEEEEEEEE

Nordic Semiconductor

nRF51422-QFAA 4.2
nRF51422-QFAB 4.2

nRF51422-QFAC 4.2

NRF52810-CAAA 5
nRF52810-QCAA 5
NRF52810-QFAA 5
NRF52832-CIAA 5
nRF52832-QFAB 5
NRF52832-QFAA 5
nRF52840-QIAA 5
NRF52840-CKAA 5
nRF8001-R2Q32 4.2
NRFB002-R1Q32 4.2

RL78/G1D, R5F11AGG 4.1
RL78/G1D, R5F11AGH 4.1
RL78/G1D, R5F11AGJ 4.1

TC35667FTG / FSG 4.1
TC35670FTG
TC35675XBG

< [>< [ |

TC35676FSG 41
TC35678 4.2
TC35679 4.2
TC3567C 42
TC3567D 4.2

TC35679iFTG 4.2
TC35680 Bec
TC35681 B

771011

771021 40/

771031 4.1

71041
BlueNRG-MSQTR 41

BlueNRG-MSCSP
BlueNRG-132
BlueNRG-132Y 4.2
BlueNRG-134
BlueNRG-232
BlueNRG-248 4.2*
BlueNRG-234

Gazell
NFC

HH

Max.Trans-
mit Power
TX (dBm)

+6

+8
+8
+8
+8
+8
+8
+8
+8

Supply

Voltage

Range
v)

19

1.8-
18-
18-
1.8-
18-
1.8-

1.7
1.7
1.7
1.7
1.7

1.7-
1.7-
1.7 -
1.9-=
19=
1.6-
1.6-
16-
L=
18-
18-
18-

18-

18-
18-
1:8-
1.8-
18-
1.8-

2.1

1/
1.7-
1.7-
1.7-
-38
1.7-
1.7-
1.7-

1.7

3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

36

3.6
3.6
3.6
3.6
3.6
3.6

-3.6
3.6
3.6
-3.6
3.6

3.6
53
515
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

3.6

3.6
3.6
3.6
3.6
3.6
3.6

-3.6

3.6
3.6
3.6
3.7

3.6
3.6
3.6

Input Sen-
sitivity RX
(dBm)

95 t0-103
951t0-103
-87
-87
92
92
92
=P
-92
-92.5
=19255

93

93
L85
-93/5
-93
-105
-105

90

-88
-88
-88
-88
-88
-88
-88
-88

MCU

Yes

Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex M4
Cortex M4
Cortex M4
Cortex M4F
Cortex M4F
Cortex M4F
Cortex M4F
Cortex M4F

RL78

RL78

RL78
ARM7TDMI-S™
ARM7TDMI-S™
ARM7TDMI-S™
ARM7TDMI-S™

Cortex MO

Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO

Cortex M4F

Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO
Cortex MO

Memory

Flash
ROM
SRAM
GPIO

=
2 3 2

8MBit
NOR

6k8
B
16K
8
4
3248

B

B

=
(&
a

Bluetooth Low Energy

18-
1.8-
11.9-=
1.8-
L=
18-
18-
18-
18-
18-

Bluetooth Dual Mode

TC35661SBG

TC35661DBG

*continuosly updated

**CSA2, Long Reach, Codec phy, High Speed up to 2 Mbps, enhanced broadcasting
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+4

+4

1.8/33

(+10%)

1.8/33

(+10%)

=91

-91

ARM7TDMI-S™

ARM7TDMI-S™
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SPI

Interfaces

UART

JTAG
ADC

12C

SWD

UsB

Operating
Temperatue
(°C)

Size (mm)

Package

Evaluation Kit /
Development Kit

Balun

Crystal

[ o = 2 e R

>

[ 0 e = = e ol s o e

(< [ [o< [o= [o< <]

>

IS N ) o X

-40 to 85
-40 to 85
-40 to 105
-40 to 85
25 to 85
25 t0 75
25 to 75
-40to 105
40 to 85
25 to 85
-40 to 105
25t0 75
25 to 75
25 t0 75
25 t0 85
25 to 85
25 to 85
-40 to 85
40 to 85
-40 to 85
-40 to 85
40 to 85
-40 to 85
-40 to 85
-40 to 85
25t0 70
2510 70
-40 to 85
-40 to 85
-40 to 85
-40 to 85
40 to 85
-40 to 85
-40 to 85

40 to 85

-40 to 85
-40 to 85
-40 to 85
-40 to 105
-40 to 85
-40to 125

-20to0 70

-40 to 85
-40 to 85
-40 to 105
-40 to 105
-40 to 105
-40 to 105
-40 to 105
-40 to 105

5x5
6x6
3.50x 3.83
3.50x 3.83
3.83x3.83
3.50 x 3.83
3.83x3.83
6x6
6x6
6x6
6x6
3.50x 3.83
3.50x 3.33
3.83x3.83
6x6
6x6
6x6
2.48 x 2.46
5x5
6x6
3.0x3.2
6x6
6x6
7x7
3,2x3,5
5x5
5x5
6x6
6x6
6x6
6x6/5x5
6x6
45x4.5
6x6/5x5

5.0x5.0x0.9
7.0x7.0x0.9

5.0x5.0x0.9

5.0x5.0x0.9

5.0x5.0x0.9
6x6
5x5
5x5

5x5
2.66 x 2.56
5x5x1
5x5x1
2,66x2,56x0,5
5x5x1
6x6x1
2.66 x 2.56 x 0.5

QFN32
QFN48
WLCSP
WLCSP
WLCSP
WLCSP
WLCSP
QFN48
QFN48
QFN48
QFN48
WLCSP
WLCSP
WLCSP
QFN48
QFN48
QFN48
CSP
QFN32
QFN48
CSP
QFN48
QFN48
AQFN73
CSP
QFN32
QFN32
HWQFN48
HWQFN48
HWQFN48
40pin QFN(16 GPIO)
40pin QFN
52pin FBGA
40pin QFN

40pin QFN
60pin QFN

40pin QFN
40pin QFN
40pin QFN
40pin QFN
40pin QFN
40pin QFN / WCSP

LFBGA
VFBGA
VFBGA
LFBGA

QFN32
WLCSP34
QFN32
QFN32 Automotiv
WLCSP34
QFN32
QFN48
WLCSP34

nRF51 DK / Power Profiler Kit
nRF51 DK / Power Profiler Kit

nRF51 DK / Power Profiler Kit
*continuosly updated

nRF52 DK / Power Profiler Kit
nRF52 DK / Power Profiler Kit
nRF52 DK / Power Profiler Kit
nRF52 DK / Power Profiler Kit / Nordic Thingy:52
nRF52 DK / Power Profiler Kit / Nordic Thingy:52
nRF52 DK / Power Profiler Kit / Nordic Thingy:52
nRF52840 DK / Power Profiler Kit
nRF52840 DK / Power Profiler Kit
nRF8001-DK
nRF8002-DK
RTKOENO001D01001BZ
RTKOENO001D01001BZ
RTKOENO001D01001BZ
BMSKTOPASM369BLE + also with AECQ100 available
BMSKTOPASM369B71761

available without sensors or with 6 axis or 9 axis
(Accelerometer, Gyroscopes, Magnetometer)

STEVAL-IDB005V1

STEVALIDB008V1

n/a

n/a
BAL-NRFO2D3
BAL-NRF02D3
BAL-NRF02D3
BAL-NRFO2D3
BAL-NRFO2D3
BALF-NRFO1D3
BALF-NRF01D3
BALF-NRFO1D3

n/a
BAL-NRFO2D3
BAL-NRFO2D3
BAL-NRF02D3
BALF-NRFO1D3
BALF-NRFO1D3
BALF-NRFO1D3
On-chip balun
On-chip balun
On-chip balun
On-chip balun
On-chip balun
On-chip balun
On-chip balun
On-chip balun

Balun in Chip

Balun in Chip

Balun in Chip
integrated
integrated
integrated
integrated

integrated

integrated

integrated
integrated
integrated

integrated

BALF-NRG-02D3
BALF-NRG-02D3
BALF-NRG-01D3 / 02D3
BALF-NRG-01D3 / 02D3
BALF-NRG-01D3 / 02D3
BALF-NRG-01D3 / 02D3
BALF-NRG-01D3 / 02D3
BALF-NRG-01D3 / 02D3

QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791
QUARZ5804/5791

QUARZ4039/2854
QUARZ4039/2854
QUARZ4039/2854

integrated
integrated
integrated

integrated

integrated
integrated
integrated
integrated

integrated

integrated
integrated
integrated
integrated
integrated
integrated
integrated
integrated

I T—
ENEN
[~ |

En

-40 to 85

-40to 85

5x5

7x7

BGA (max: 19 GPIO)

BGA

BMSKTOPASM369BT Starter Kit!

BMSKTOPASM369BT Starter Kit! also with AECQ100

integrated

integrated

1) available with HCI or embedded Profile + also as ROMless Version
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Bluetooth® Modules — Selection Guide

§ - Stack/Profile
g s '% e = Max.Transmit  Supply In;_)l._lt_
.,g Name 88 S o s a _ Power TX Voltage Sensitivity
§ 88 88 a-0,0E3,c20zZ00 88 $a H & (dBm)  Range (V) RX (dBm)
© [ a s
= 3 a8 5976338238592 & 35458 3
Bluetooth Classic
MBH7BTZ39A 21 1 +4 27-36 87
MBH7BTZ39 21 1 +4 27-36 87
MBH7BTZ40 21 1 +4 2.7-36 87
MBH7BTZ42A 21 1 +4 2.7-36 87
MBH7BTZ42 21 1 +4 2.7-36 87
MBH7BTZ43 21 1 +4 2.7-36 87
L
: PAN13x5B 2.1 1 X +10 1.8-4.8 93
&
Bluetooth Low Energy
N550M8/MACC a1 2 ANT +4 18-36 93
N5150M8/M4/M5CD 41 2 ANT +4 18-36 93
=
e D52QD2MAIA ANT, 96 (BLE)
g D52QPMMA4IA e ANT BLAZE 4 17-36 93(aNT)
©
g D52QD2MAIAA ANT, 96 (BLE)
s D52QPMMAIAA wE | 2 ANT BLAZE +4 17-36 g3
D52MD2MSIA ANT, 96 (BLE)
D52MPMMSIA | ANT BLAZE +4 1736 g3
MBH7BLZ01 a1 2 FDC +4 19-36 88
MBH7BLZ02109058 41 2 FDC +4 19-36 88
MBH7BLZO1A a1 2 FDC +4 19-36 88
MBH7BLZ02A109050 4.1 2 FDC +4 19-36 88
MBH7BLZ07-109060 41 2 FDC +4 175-36 88
MBH7BLZ01-109029 41 2 +4 19-36 88
MBH7BLZ02-109031 41 2 +4 19-36 88
MBH7BLZO1A109008 4.1 2 +4 19-36 88
MBH7BLZO2A109009 4.1 2 +4 19-36 88
MBH7BLZ07-109033 41 2 +4 175-36 88
FWM7BLZ20-109068 4.2/50 2 FDC +4 17-36 96
FWM7BLZ20-109049 4.2/50 2 +4 17-36 96
FWM7BLZ20-109062 4.2/50 2 +4 17-36 96
ISP091201 40 2 0 19-36 87
ISP130301-8M a1 2 +4 18-36 93
ISP130301-BL a1 2 +4 18-36 93
ISP1302-8M 41 2 +4 18-36 93
ISP1302-8N a1 2 +4 18-36 93
ISP1507-AX 42/50 2 +4 17-36 96
IEEES02.15.4-
ISPI510UX  42/50 2 X 2011 UWB +4 2.8-36 96
compliant
ISP4520 4.2/5.0 2 LoRa Alliance +4 2.8-3.6 96
ISP1807-AG 50 2 +8 1.7-55  -103(8T5)
PAN172x 40 2 Blue Radios. T +4/0 2.0-36 94
2 PAN1760 4.0 2 SMP +0 1.8-36 91
=
g PAN1760A 12 2 SMP +0 18-36 93
S PANIT6L (+NFC) 41 2 +0 18-36 90
PAN1740 12 2 +0 235-33 93
®
RFD77101 40 2 +4 18-36 93
[=)

) ) 1) Data transmission profile embedded
62 | www.rutronik.com/wireless



http://www.rutronik.com/wireless

Interfaces Antenna

Operating ) 3
. Evaluation Kit
Used les other Intergrated  Without Temp. Size (mm) Package Development K{t
Antenna Antenna (°C)

GPIO
PCM
SPI
UART
JTAG
ADC
12
UsB
RS-232

CSR BlueCore 4 Ext. -40 to 85 124x9.4x1.5 SMD MBH-SAKURA2. MBH7BTZ39A-DAUGHTER

CSR BlueCore 4 Ext. 401085  124x94x15 SMD MBH-SAKURA2. MBH7BTZ39-DAUGHTER
CSR BlueCore 4 Ext, [ po | 401085  31.0x15.0x25 SMD MBH-SAKURA2. MBH7BTZ40-S
CSR BlueCore 4 Ext. 40t085  17.6x10.6x1.9 SMD MBH-SAKURA2. MBH7BTZ42ADAUGHTER
CSR BlueCore 4 Ext. [ x | [ pcg | 401085  17.6x10.6x1.9 SMD MBH-SAKURA2. MBH7BTZ42-DAUGHTER
CSR BlueCore 4 Ext, e 401085  225x10.6%2.3 SMD MBH-SAKURA2. MBH7BTZ43-S
9.0x6.5x 1.8 (w/o
antenna)
CC25608 x | x [ x 40t085 oo B SMD
antenna)

nrf51422 16KB RAM 251075  14.0x9.8x2.0 LGA NSDK1

nrf51422 32KB RAM 251075  14.0x9.8x2.0 LGA N5DK1
NRF52832 64KB RAM 401085 20 20 ma N52DK2
NRF52832 64kB RAM I 401085 20% 20 Ma N52DK2
NRF52832 64kB RAM I 401085  14.0x9.8x20 M8 N52DK2
NRF51822 QFN rev3 [ x| 401085  105x9.2x16 SMD MBHFUJI21 + MBH7BLZO1-DAU-£EF5
NRF51822 QFN rev3 40t085  157x9.8x20 SMD MBHFUJI2-E1 + MBH7BLZ02-DAUEF5
NRF51822 QFN rev3 401085  105x9.2x16 SMD MBHFUJI2-E1 + MBH7BLZO1ADAUEF1
NRF51822 QFN rev3 401085  15.7x9.8x2.0 SMD MBHFUJI2E1 + MBH7BLZO2ADAUEF1
nRF51822 CSP [ x| 40t085  115x7.9x17 SMD MBHFUJI2-EL + MBH7BLZO07-DAUEF1
nRF51822 QFN rev3 401085  105x9.2x16 SMD MBHFUJI2-E1 + MBH7BLZO1-DAUEB5
NRF51822 QFN rev3 PCB 401085  157x9.8x20 SMD MBHFUJI2-E1 + MBH7BLZ02-DAUEB5
NRF51822 QFN rev3 401085  105x9.2x16 SMD MBHFUJI2-E1 + MBH7BLZO1ADAUEB1
nRF51822 QFN rev3 40t085  157x9.8x20 SMD MBHFUJI2-E1 + MBH7BLZO2A-DAUB1
NRF51822 CSP PCB 40t085  115x7.9x17 SMD MBHFUJI2-E1 + MBH7BLZO7-DAUEB1
nRF52832 QFN PCB 40t085  157x9.8x17 SMD FWM7BLZ20€VB2-EF2
nRF52832 QFN 401085  15.7x9.8x17 SMD FWM7BLZ20EVB2-£B2
NRF52832 QFN 401085  15.7x9.8x17 SMD FWM7BLZ20-EVB2-EB2
nRF8001 4010 85 8x12x15 LGA nRF6700, nRF8001-DK, ISP091201-BN-DK
nRF51822 401085  8x11x125 LGA ISP130301-BMEB
nRF51822 401085  8x11x1.25 LGA ISP130301-BLEB
nRF51822 401085 8x8x1 LGA ISP1302-BMEB
nRF51822 401085 8x8x1 LGA ISP1302-BNEB
nRF52832 401085 8x8x1 LGA ISP1507-AX£B
i 401085 9x16x19 LGA ISP1510-UXDK
e & 401085 9x17x15 LGA ISPA520- XDK
nRF52840 401085 8x8x1 LGA ISP1807-AGEB
CC2540/CC2541 [ cnp | 401085  156x87x18 SMD PAN1720-THKIT. PAN1720-BRKIT
135667 [ chp | 401085  156x8.7x18 SMD PAN1760-EMK
1035678 [ chp | 40t085  156x87x19 SMD PAN1760A EVALKIT / ENWS9847AWKF
135670 [ chp | 401085  156x8.7x18 SMD PAN1761-EMK
DA14580 [ chip | 401085  9.0x9.5x18 SMD PAN1740-EMK. PAN1740KIT
- 401085  7.0x10.0x2.2 LGA RFD7720x
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Bluetooth® Modules — Selection Guide

5 c Stack/Profile
2 = % = - Max.Transmit  Supply Input
.,g Name § & § 5 = A _ Power TX Voltage  Sensitivity
| 25 £2 o _a NES = 8 o g (5] % a E 5 (dBm) Range (V) RX (dBm)
] @ (=) o S
2 =% =5 522E33552283E592 & 231238 8
SPBTLERF a1 2 LL. SM +4 17-36 88
SPBTLERFO a1 2 LL, SM +4 17-36 88
SPBITLE-LS 42 2 LL, SM +5 17-36 88
E WSMBL241ADAO0S 50 2 X LL, SM +4 17-36 93
O scsuseaNTZSAL 40 2 T +0 0.3-39 70
0 SESUBPANDI4580 41 2 +0 01-36 o4
Terminal |/0
BlueMod-+S a1 2 X GATT central +4 18-36
Automation |/0
BlueMod-+542 42 2 WG +5 17-36 93
BlueMod+S42M 42 2 Terminal |/ +0 17-36 94
WIREPAS
BlueMod+W42 42 2 oet) +5 17-36 93
BlueMod+S50 50 2 Terminal /0 +5 17-36
Bluetooth Dual Mode
PAN1026 4021 2 +4 180r33 87
=
: PAN1026A 4221 2 +4 2.7-36 88
8 PAN13168
g PAN1 320 4121 1 +10 18-48 93
PAN1326C 42 1 BlueRadios  +11.5 17-48 93
& BlueMod-+SR 40 1 Terminal 1/0 +8 25-36
D
= BL871 42 1 BleCode+SR  +12 22-48 95
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Interfaces Antenna
Operating 5 Evaluation Kit /
Used Ics o | g . m:rgrated xv,i:hout T((e:g;). Size (mm) Package Development Kit
EEE%“%Q%«}, enna enna
S o »w O L—) << & DO

BlueNRG 401085  135x115x2 SMD
BlueNRG [ chip | 401085  135x115x2 SMD
BlueNRG 1 . II 401085  135x115x3 SMD STEVALIDBOO7VIM
NRF52832 I II 401085  7.4x7.0x0.9 LGA WSNHBL241-ADA-008DK
TICC2541 B 0070 46x56x10 SESUB LGA SESUBPAN-T2541EVK
DA14580 B 0070 35x35x10 SESUB BGA SESUB-PAN-D14580EVK
nRF51822 I II -20to 75 17x10x 2.6 LGA, 49 pins BueEva+S, BlueDev+S
nRF52832 -40 to 85 17x10x 2.6 LGA, 49 pins BlueEva+S42, BlueDev+S42

[« | [ x| 201070  17x10x26 LGA, 49 pins BlueEva+S42 Evaluation Kit
NRF52832 401085  17x10x26 LGA, 49 pins
NRF52832 401085  17x10x26 LGA, 49 pins
I x| 401085  156x87x18 SMD PAN1026-SPPKIT / PAN1026-EMK
TC35661 401085  156x8.7x1.9 SMD PAN1026A EVALKIT / ENW89837AUKF
CC2564B 40t08s  JOx52x18 SVD PAN1326B.DB / ENWS9819AZKF
CC2564C 401085  9.0x65x18 SMD PAN1326C EVALKIT / ENWS9819AYKF

B _- 30t085  17x10x26 SMD BlueEva+SR

401085  9.7x101x25 SMD /LCC BL871E2H Evaluation Kit
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What is ISM?

The industrial, scientific and medical (ISM) radio bands are radio bands that are internationally reserved for the use of radio frequency
(RF) energy for industrial, scientific and medical purposes. ISM covers frequency bands from 125 kHz to 50 GHz. That means that not
only the worldwide operating 2.4 GHz band is supported by ISM, but also the European (169 MHz, 433 MHz, 868 MHz) as well as the
US-American (315 MHz, 915 MHz) SubGHz bands. Consequently, ISM covers those frequency bands which cover short range radio
technology applications. SubGHz ISM radio frequency solutions as well as 2.4 GHz ISM radio frequency solutions are presented in

this chapter. Still, ISM has to be differentiated from other wireless technologies which use the same frequency bands. At Rutronik, the
classification group ISM covers all solutions which do not belong to WiFi, Bluetooth, ZigBee, RFID, GSM or GPS. These technologies
are presented in the previous or the now following chapters.
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ENESAS

SubGHz Radio Frequency Solution

RL78/G1H - Industry’s Lowest Power SubGHz Wireless Communication MCU

The RL78/G1H is a 16-bit microcontroller single-chip solution with on-chip wireless functions. This System on Chip integrates the
ultra-low-power RL78 core from Renesas and offers industry’s lowest power consumption with 5.8 mA @3.3 V at Stand-by mode in
RF receipt. The RL78/G1H is working in the SubGHz frequency bands from 863 to 928 MHz, supporting IEEE802.15.4e/g. The balun
and filter circuit make the antenna design easy. Costs can be reduced using the RL78/G1H as only little external parts are needed.
Software for the RL78/G1H is compliant with the Wi-SUN ECHONET Lite Profile international wireless communication standard
and has been certified by Wi-SUN. The software undergoes interconnection testing by the standardization organization, the Wi-SUN
Alliance, so you can carry out system design for a wireless network with peace of mind.

Key Features RL78/G1H
= Operating frequency band:
863 - 928 MHz
= 802.15.4g standard
= Modulation scheme: 2FSK/GFSK with

3 Stack Packages

IP Stack
Package

data rates up to 400kbps
= RL78 CPU Core (CISC architecture
with 3-stage pipeline)

BLOWPAM, I, ITWPE,
LILE, PAMA, ate

MAC Stack
Package

EEE 802 15.48
= System Clock: 32 MHz (max.) B oy
= Program Flash memory: 256 - 512 KB IPv6, etc.
= Data Flash memory: 8 KB MAC MAGC
= SRAM memory: 24 - 48 KB RF Driver RF Driver
= Serial interfaces: CSI/UART, CSI, I*C
= Supply Voltage: 1.8 - 3.6 V uITRON uITRON
= Temperature Range: -40 to 85 °C
Application Fields Product Variants
T Rl RL78/GIH Flash ROM Data Flash RAM
= HEMS controller RGF11FLJ 256 KB 8 KB 24KB
= Wireless sensor network R5F11FLK 384 KB 8 KB 32KB
= Home Appliance R5F11FLL 512 KB 8 KB 48 KB
= Smart City
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SubGHz Radio Frequency Solution

S2-LP

Ly

augmented

The S2-LP is a high performance ultra-low power RF transceiver, intended for RF wireless applications in the sub-1 GHz band. It is desi-
gned to operate in both the license-free ISM and SRD frequency bands at 433, 868 and 920 MHz, but can also be programmed to operate
at other additional frequencies in the 430-470 MHz, 860-940 MHz bands. The S2-LP supports different modulation schemes: 2(G)FSK,
4(G)FSK, OOK and ASK. The air data rate is programmable from 0.3 to 500 kbps. The S2-LP can be used in systems with channel spacing
of 12.5/25 kHz enabling the narrow band operations. The S2-LP shows an RF link budget higher than 140 dB for long communication
ranges and meets the regulatory requirements applicable in territories worldwide, including Europe, Japan, China and the USA

Key Features

= Frequency bands: 430-470 MHz, 860-940 MHz

= Modulation schemes: 2(G)FSK, 4(G)FSK, OOK, ASK

= Air data rate from 0.3 to 500 kbps

= Ultra-low power consumption: 7 mA RX, 10 mA TX @ +10 dBm

= Excellent performance of receiver sensitivity: down to -130 dBm

= Excellent receiver selectivity and blocking

= Programmable RF output power up to +16 dBm

= Bit rate from 0.3 to 500 kbps

= Programmable RX digital filter

= Programmable channel spacing

= Fast startup and frequency synthesizer settling time

= Automatic frequency offset compensation, AGC and symbol
timing recovery

= More than 140 dB RF link budget

= Battery indicator and low battery detector

= RX and TX FIFO buffers

= 4 wires SPI interface

= Automatic packet acknowledgment and retransmission

= Embedded timeout protocol engine

= Antenna diversity algorithm

= Fully integr. ultra-low power RC oscillator

= Wake-up driven by internal timer or external event

= Digital real time RSSI

= Flexible packet length with dynamic payload length

= Programmable preamble and SYNC word quality filtering and
detection

= Embedded CSMA/CA engine based on listen-before-talk systems

68 | www.rutronik.com/wireless

= IEEE 802.15.4g hardware packet support with whitening, FEC,
CRC and dual SYNC word detection
= Wireless M-BUS supported
= Enables operations in the SIGFOX™ networks
= Suitable to build systems targeting:
= Europe: ETSI EN 300 220,
ETSI EN 303 131
= US:  FCC part 15 & part 90
= Japan: ARIB STD T67, T108
= China: SRRC
= Operating temperature range:
-40 °C to +85 °C
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SubGHz Radio Frequency Solution

1L LT

AARERRE)

Lys

augmented

SPSGRF / SPSGRFC Programmable Transceiver Module

The SPSGREFC is an easy-to-use sub-1 GHz transceiver certified module with many programmable features. The module provides

a complete RF platform in a tiny form factor. The module can operate at the 433, 868 or 915 MHz frequency band, SPSGRFC-433,
SPSGRFC-868 and SPSGRFC-915, respectively. The SPSGRF-868 and SPSGRF-915 are easy-to-use, low power sub-GHz modules
based on the SPIRIT1 RF transceiver, operating respectively in the 868 MHz SRD and 915 MHz ISM bands.

The SPSGRE series enables wireless connectivity in electronic devices, requiring no RF experience or expertise for integration into the
final product. As an FCC, IC, and CE certified solution, the SPSGRE series optimizes the time-to-market of end applications. The SPS-
GRF-915 is an FCC certified module (FCC ID: SONSPSGRF) and IC certified (IC 8976C-SPSGRF), while the SPSGRF-868 is certified CE.

Key Benefits

= Add wireless capability to any electronic
device without requiring RF experience

= Compact size: 14 x 13.5 mm

= CE-compliant and FCC-certified
(FCCID: SONSP1IML)

= AT command layer interface for user-
friendly access via the UART serial port

SPSGRF-868 & 915 RF

Key Features Application Fields
= Module based on: = Automatic meter reading
= SPIRIT1 low power subGHz transceiver = Home & building automation
= BALF-SPI-01D3 balun and filter = Wireless sensor network
= Surface mounted antenna = Industrial monitor & control
= Tiny size: 13.5x 11.5cm = Wireless fire and security alarm
= 500Kbps datarate systems
= Temp. range from -40 °C to 85 °C = Point-to-point wireless link

= Receiver sensitivity: -118 dBm

= Output power up to +11.6 dBm

= RX: 9mA, Tx: 2ImA @ +11dBm

= Shut Down: 2.5nA

= SPI host interface

= CE compliant

= SPSGRF-915 is an FCC certified module
(FCC ID: SONSPSGRF)
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SubGHz Chips & Modules Selection Guide

SubGHz Chips
Mode Modulation Scheme Frequency Range (Hz)
Trgn:sxﬁit Supply Temperature
Manufacturer Name Voltage Range Range
< Power TX v) °C)
s x X x 2 (dBm) =E======
B ox ¥ .0 0 5 285 % 98 22283283
E 2 F 2 e & =5 6 & & 8 Se®e 838
Transceiver
[Melexis [REAA! +10 22-55 -40t0 85
Nordic Semiconductor nRF905 +10 1.9-3.6 -40 to 80
Nordic Semiconductor nRFOES +10 1.9-36 -40 to 85
SPIRIT1 +16 1.8-36 -40 to 85
S21P +16 1.8-36 -40 to 85
Receiver
[infineon RO 5V£10% 400 85
[infineon  [ERDYEPIN) 5V=10% -40 to 85
m TDA5210 5V +10% -40 10 105
m TDA5240 3.03.6/4.55.5 I 4010 105
[ vix71120 21-55 4010 125
[Melexis ~ ITRUGIR 21-55 -40t0 125
[Melexis VRGNV 30-5 400 105
[Melexis RGN 23-55 -40t0 85
Transmitter
m TDAS150 548410 19-36 40t0 85
[infineon IRV +10 2.1-4.0 4010 85
STS1TX +16 1.8-36 -40 10 85
[EE  vix72013 +12 1.95-55 4010125
[ 72001 +11 1.95-55 4010125
[EE 172002 +11 1.95-55 400 125
[EE  1H72005 +11 1.95-55 400 125
[EE 72011 +10 1.95-55 400 125
[Melexis IR0 +10 1.95-55 400 125
[ 1H72015 +10 1.95-5.5 4010125
T oo a0 s w05
[Melexis ~~ IRETZIE +9.5 1.95-5.5 4010125
[ 7H72032 +9.5 1.95-55 4010125
[ 772035 +95 195-55 4010125
SubGHz Modules
Mode Modulation Scheme Frequency Range (Hz)
Max.Transmit
Manufacturer Name < o Power TX . s"sply v LF Receiver Temperature Range
5 dBm) oltage Range (V)
L x = x & ( = ======
X x x5 T 2528292 222833328
F e 6 =6 0m o O - Mn ®m < 0 O O
LE50-433 +14 20-3.6 40 to 85
LE50-868 +14 20-36 400 85
LE70-868 +1527 23-36 4010 85
ME50-868 +14 20-36 400 85
ME70-169 +30 20-36 400 85
PAN235x +10 1.8-36 400 85
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Chan- MCU Memory Interface
nel
I\Sneal)l(.;.ig‘v';:yt Package Evaluation Kit/
RX (dBm) § _ (Size in mm) Development Kit
kT o [}
» » [ o = 0 x _ I Q
$s 82 & S be:583zE¢ 8

-107 X QFN325x 5 Programming Software SW7122
. NRF905-EVKIT-433 (Evaluation Kit)
- 100 X 32pn5 x5 QFN  NRF9QS.EVKIT-868/915 (Evaluation Ki
) . NRFOE5-EVKIT-433 (Evaluation Kit)
—100 . 2193 32pin 5 x5 QPN \ReOE5 EVKIT-868/915 (Evaluation Kit)
-117 QFN20 4x4 SPIRITL Development Kit
-130 QFN20 4x4 STEVAL-FKI433V1 / FKI868V1 / FKI915V1
- 110 TSSOP-28
-107 TSSOP-28
FSK: 100 /
ASK: 107 IR
FSK: 102 / Evaluation Board TDA5240 434MHz
ASK: 116 LSS Evaluation Board TDA5240 868MHz
e TSSOP-28 Evaluation Board TDA5225 868MHz
FSK: 100/
ASK: 107 TSSOP-28
FSK: 100/
FSK: 100 TSSOP28
113 QFN325x 5 EVB71120
112 QFN325x 5 EVB71121
112 QFN325x 5 EVB71122
113 LQFP32
Evaluation Board TDA5150 434MHZ
1SS0 Evaluation Board TDA5150 868MHZ
TSSOP-10
QFN20 4x4
soic8 EVB72013-XXX-C
s0IC8 EVB72005
s0ic8 EVB72005
10pin QFN3x3  EVB72005
s0ic8 EVB72015
soic8 EVB72015
10pin QFN 3x3  EVB72015
b 10pin QFN 3x3  EVB72016
soic8 EVB72035
soIc8 EVB72035
10pin QFN 3x3  EVB72035
A 10pin QFN 3x3  EVB72036
CII\'nn:rIltli\-el MCU Memory Interfaces
Input . .
e , Package Evaluation Kit /
Sensltivity § S (Size in mm) Development Kit
RX (dBm) = & o E <] = &
8 ) t ) 8 = & o o 8 ﬁ o = o 8 2 = 2 E & -
£ =z £ =z fref = 4 2 & & S § 5 & 23 3 &8 8 3 &8
-109 128kB LGA (26 x 15 x 3) DLE50-433 / Demo Kit
-109 128kB | 4kB | 2kB LGA (26 x 15 x 3) DL50-868 / Demo Kit
-117 128kB LGA (26 x 15 x 3) DLE70-868 / Demo Kit
-108 64kB | kB | 2B LGA (26 x 15 x 3) DME50-868 / Demo Kit
-120 128kB LGA (26 x 15 x 3)
-112 LGABx8.2x19)
118 X X X X 115x135x2 XNUCLEO4DSO1A4,
XNUCLEO4DS01A5
118 X X X X 115x135x2 XNUCLEO4DSO1A4,
XNUCLEOIDSO1A5
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STMicroelectronics Balun Filters

ST‘s Balun Filter for SubGHz and 2.4GHz Transceivers

Key Benefits

= Ultraminiature baluns integrating matching
network and harmonics filter

= Balanced to unbalanced transformers (Baluns)
are required for transforming differential signal
pairs into single ended signal circuits

= Baluns boost RF performance and simplify
RFIC to antenna implementation

= Matching impedance has been customized
for chip sets of several manufacturers

2.4 GHz Chips & Modules — Selection Guide

Key Features

= Low insertion loss

= Low amplitude imbalance
= Low phase imbalance

= Small footprint: <1.5mm?

2.4GHz Transceiver Chips
Manufacturer Name Modulation Scheme Max.Transmit Supply Voltage Temp. Range  Input Sensitivity Multi- MCU
Power TX (dBm) Range (V) (°C) RX (dBm) Channel
3 x
P X x 2
x L u X @ X » o
T n 2
2 a5 = 5 8 & o
nRF24L01+ 0 1.9-36 4010 80 - 94
nRF24LU1+ 0 4.0-5.25 -40 to 80 -9
nRF24LE1 0 1.9-3.6 -40 to 80 -94
Nordic Semiconductor IYIFPY, 4 1.8-36 4010 80 ~925
nRF51822 4 1.8-3.6 -40 to 80 -925
nRF2471 0 20-36 -20 t0 80 -80
nRF2460 0 22-33 0t0 60 -80
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Sub GHz Wireless

Complex impedance Balun & Harmonic Filter for Sub-Giga

2.4 GHz ZigBee / RFACE
Balun & Harmonic Filter for ZigBee / RFACE

) /4

life.augmented
RFIC Balun Specifications RFIC Balun Specifications
Companion Chip  Frequency Size (mm) Companion Chip  Frequency Size (mm)
SPIRIT 1 BALF-SPI-01D3 868915 1.4 x2.0x0.65 nRF51822-QFAACX
QP ) |InRF51822-QFABAX BAL-NRFO1D3 2400 1.5 x1.0x0.63
SPIRIT2 BALF-SPI2-02D3 433470 2.1x1.55x0.63 nRF51422-OFAACK
SPIRIT2 BALF-SPI2-01D3 868915 2.1x1.55 NRF51822-CxAx
BLUENRG MS BALF-NRG-01D3 2400 1.4 x0.85x0.63 INRF51422-CxAx BAL-NFRO2D3 2400 1.4 x0.9
WILC1000 BAL-WILC10-01D3 2400 0.95 x0.95 nRF51822-QFAAHX
ATSAMR21E18 BALF-ATM-01E3 2400-2500 2x1.25x0.425 !?IE;SIIEZZZZSFF::&?(X BAL-NRFO1E3 2400 15 x1.0
CC1101 BALF-CC1101-01D3 2400 2.0 x1.0x0.65 INRF51422-QFACAX
Gl 22/ BALF112X01D3 868915 1.95x 1.87 NRF51822.QFAAGX
oo 200 NRFSL POl BALFNRFO1D3 2400 15 x 1.0x0.63
CC2650, CC2640, NRF51422-QFAAEX | .5 x1.0x0.
R B, BALF-CC26-05D3 2400 0.9 x0.9 InRF51422-QFABAX
nRF51822-CTAA/CTAC BALF-NRFO1J5 2450 1.3x0.8x0.3
Memory Interface Package Evaluation Kit / Development Kit
(Size in mm)
= &
m =z
£383¢2
4 x4 QFN nRF24L01 +-Evaluation Kit
16/32kB 5x 5 QFN nRFgo Starter Kit; NRF24LU1+ Development Kit

4 x 4QFN (7 GPIO)
5 x 5 QFN (15 GPIO)
7 x7 QFN (31 GPIO)

6x6 QFN/WL-CSP

6 x 6 QFN/WL-CSP

6 x 6 QFN
6 x 6 QFN

nRFgo Starter Kit
NRF24LU1 + Development Kit

nRF go Starter Kit; nRF51822 Development Kit;
nRF51822 Evaluation Kit

nRF go Starter Kit; nRF51822 Development Kit;
nRF51822 Evaluation Kit

nRF2471 Evaluation Kit
nRFgo Starter Kit; nRF2460 Development Kit
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What is LPWAN?

Low Power Network (LPN) or Low Power Wide Area Network (LPWAN) is a new technology where a high network coverage and
low power consumption are the key criterias in the operation of such a wireless network.

There are currently numerous technologies from which IoT decision makers can choose. From a technology point-of-view, they

differentiate broadly into 2 major categories:

1. LPWAN technologies operate in unlicensed bands, typically
in the Sub 1 GHz area. All technology contenders belonging
to this category can be considered proprietary, i.e. all
Intellectual Property Rights (IPRs) are either owned by one
or by a limited number of companies. SigFox and LoRa,
among others, belong to this category. As the name suggests,
networks operating in unlicensed band can be deployed by

virtually anyone.

Feature

Radio Spectrum
Guaranteed QoS
Latency
Roaming

Peak Data Rate
Range

Mobility

Voice support
Battery life
Module cost
SIM Card

Cat M1
Licensed
Yes
Milliseconds — Seconds
Global
375 kbps (DL/UL)
Basement
Vehicular (full handover)
Yes
5-10 years
Low
Yes
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2.The second category covers those technologies which operate
in licensed bands, which are accessible only to mobile network
operators which have purchased appropriate licenses from
local regulatory authorities. This category of LPWAN techno-
logies is standardized by the 3GPP (3rd Generation Partner-
ship Project), an international standards organization which
has also produced the standards for the GSM, UMTS and LTE
mobile network technologies. The technologies known as
NB-IoT and LTE Cat-M1 are the key LPWAN options which
have been standardized by the 3GPP.

Cat NB1 / NB-oT LoRa SigFox
Licensed Unlicensed Unlicensed
Yes No No
Seconds Seconds - Minutes Seconds — Minutes
Global Local Single network
27.2 /62.5 kbps (DL/UL) 5.5 - 50 kbps 100 / 500 bps (UL/DL)
Underground Underground Underground
Nomadic (no handover) No No
No No No
10 years + 10 years + 10 years +
Low Low Low
Yes No No
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Unlicensed Modules — LoRa

Telit

RE866A1-EU - 3-in-1: Bluetooth Low Energy®, NFC and LoRa®

Integrating unlicensed LPWAN to your IoT solution is simplified with the use of our certified combo module, RE866.

The module uses an open protocol and offers a unique combination of long range (LoRa) with Bluetooth Low Energy (BLE) and NFC
for simple pairing. The enormously long range and ultra-low power consumption make the RE866A1-EU an ideal choice for battery-
operated devices, supporting battery life of up to 10 years in relevant applications. With the compact RE866A1-EU, customers can take
advantage of its pin-to-pin compatibility with the Telit NE866 NarrowBand IoT module, allowing solutions to switch from licensed to
unlicensed standards with ease. The RE866 enables remote management and configuration via PC or mobile or the module can even
act as a LoRa gateway for a subnetwork of connected BLE sensors.

Key Features
= LoRa Alliance certified module
= LoRaWan compliant:
Frequency plan: 863 — 870 MHz (optional channels)
= Bluetooth v4.2 qualified module
= Terminal I/O peripheral and central role
= Generic GATT client handling for 4 concurrent links
(3 in central role and 1 in peripheral role)

= LoRa®
= Max Tx Power: 14 dBm or up to 19 dBm in PA boost mode
= Receiver Sensitivity: Up to -138 dBm

= Other interfaces: I°C, SPI, PWM, ADC, up to 16 GPIOs

= Temperature range: -40 °C to +85 °C

= Power supply: 1.8 V t0 3.6 V

= Length x Width x Height: 19 x 15 x 2.2 mm

= Integrated antenna for BLE, External antenna for SUB-GHZ = RED certification
= Ultra-low power usage schemes — Allows years of use on a

single battery
= Upgradable firmware — Prepare for the future with access to Application Fields

feature and security updates
= NFC handover simplifies device pairing and connection setup
= UART eDMA/PPI (faster UART speed / lower power
consumption)
= Bluetooth® Low Energy
= Transmit Power: Up to +5 dBm
= Receiver Sensitivity: -96 dBm

= Smart metering

= Industrial automation
= Alarm systems

= Agriculture

= Street lightning

= Asset tracking

= Smart cities
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Unlicensed Modules — LoRa & SigFox

Ultra-compact, Low-Cost Standalone Murata LoRa and Sigfox Module
Type ABZ is a new, compact, low cost, low power wide area network (LPWAN) wireless module that supports the LoORaWAN long
range wireless and Sigfox protocol. With this feature Murata has extended the module’s capability for providing both LoRa and Sig-
Fox capabilities worldwide from a single hardware platform. This new stand-alone module measures just 12.5 x 11.6 x 1.76 mm, is
constructed in a metal shielded package and comprises a Semtech SX1276 ultra long range spread spectrum wireless transceiver and
an STMicro STM32L0 series ARM Cortex-MO0+ 32 bit microcontroller (MCU).

An integrated TCXO that has robust low drift thermal characteri-
stics provides an accurate clock source for the RF transceiver.
Communication with the module can be achieved via UART,

SPJ, or I2C peripheral interfaces. An ADC and up to 18 GPIOs
provide plenty of flexibility for connecting sensors, switches and
status LEDs, and the module is powered from a 2.2 to 3.6 Vp¢
supply. The Murata CMWX1ZZABZ module has pre-certified
radio regulatory approvals for operating in the 868 and 915 MHz
industrial, scientific and medical (ISM) spectrum in most
geographical regions of the world.

The normal output power is +14 dBm but a PA boost function
can be selected to increase RF output to +20dBm for long
range applications or those where the end-device is sited in a
poor signal location indoors. The MCU includes 192 kB flash
and 20 kB RAM, and has enough memory to embed customer
applications and host other modulation stacks. In addition, an
optional STSAFE secure element can be incorporated into the
MCU to enhance the network security capabilities.

Key Applications
= Smart metering = Tracking  =IoT
= Wearables = M2M edge nodes
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Key Features

Product Type

Grade

Frequency

Frequency MHz (min)
Frequency MHz (max)
Operating Temperature Range
Chipset

Modulation

Antenna

System Clock

Transmit Power

Operating Temperature (min)
Operating Temperature (max)
Mounting Type

Package

Dimension

Supply Voltage (Vdc)

Supply Voltage min

Supply Voltage max
Receiver Sensitivity
Transmit Mode Current
Receive Mode Current
Technology

Host Interface

FCC/IC Certified

RoHs Compliant

Certification

Telit

muRata

INNOVATOR IN ELECTRONICS

Module

Consumer

860 — 930 MHz

860 MHz

930 MHz

-40 to +85

Semtech (SX1276) + STM (STM32L)
FSK, OOK and LoRa™ Modulation
External

Integrated 32MHz (TCXO, frequency error = 2 ppm);
32.768 KHz (frequency error = +20 ppm)

Up to +18.5 dBm

40 °C

85 °C

LGA

Metal Shield Can

125x 11.6 x 1.76 mm

3.3 Vg

2.2V for Vpp_MCU, Vpp_RF, Vpp_TCXO

3.6V for Vpp_MCU, Vpp_RF, Vpp_TCXO

-135.5 dBm @ 1% PER, 125 kHz BW, SF = 12
128 mA @ 20 dBm setting

21.5 mA @ 125 kHz BW

LPWA

12C/ UART/ USB/ SPI

FCC/IC "Reference" Certified

Yes

Compliant with RoHS directive; LoRaWAN Certified,

FCC/IC Certified, CE Compliant;
Sigfox Certified; TELEC Certified



http://www.rutronik.com/wireless

Licensed Modules — LTE NB-loT / LTE NB1

Telit
NE866B1 Series — LTE NB-loT / LTE NB1 Modules
The NE866B1 is the first Category NB1 product in the Telit portfolio. Specified in the approved Release 13 of the 3GPP standard,
Cat NB1 devices are specifically tailored for IoT applications, offering optimized power consumption and enhanced coverage with up to
+20 dB in maximum coupling loss (MCL). In addition, with its ultra compact 15 x 19 mm LGA footprint, the NE866B1 is designed for
size sensitive applications. The NE866B1 is offered in a dual-band configuration for deployment in the European and Chinese NB-IoT
networks, either in in-band, guard-band or standalone mode. Additional regional variants will follow.

Key Benefits

= Supports embedded SIM chip as a mounting

option
= Design once and deploy globally, thanks to
the xE866 form factor family

= Very small LGA package is ideally suited for

low profile integrated solutions

= LTE UE Category NB1 compliant to the
latest 3GPP Release 13 enhanced Machine-
Type Communication (eMTC), specifically
designed for IoT use cases, offering mini-
mum power consumption and extended
coverage

Key Features

= NE866B1-E1

= Dual band LTE B8/B20

= Single Rx

= Half Duplex FDD

= LTE UE Category NB1

= 3GPP release 13 compliant

= 3GPP Rel. 12 Power Saving Mode
(PSM)

= 3GPP Rel. 13 Extended Discontinuous
Reception (eDRX)

= 3GPP Rel. 13 Extended coverage

= Control via AT commands according to
3GPP TS27.005, 27.007 and customized
AT commands

= Embedded UDP/IP stack

= Data LTE NB-IoT:
= Uplink up to 20 kbps (single-tone)
= Downlink up to 250 kbps

= Dimensions 15 x 19 x 2.2 mm

= Temperature Range: -40 °C to +85 °C

= Interfaces: UART, SPL, I’C, GPIO, ADC

= Optional embedded SIM chip

= Approvals: RED, CCC, GCF

Application Fields

= Smart metering

= Smart parking

= Smart agriculture

= Waste collection

= Industrial sensors

= Healthcare monitors
= Home automation

Please Note:

There is also a single LTE-M / LTE
Cat. M1 solution available within
the xE866 Family: MEB66A 1
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Licensed Modules — LTE-M / LTE Cat. M1 Telit

ML865C1 Series - LTE Cat. M1 & NB-loT Combo Modules

The ML865CI1 is the Category M1/NB1 evolution in the widely deployed Telit xL865 product family. It’s specifically tailored for IoT
applications, offering optimized power consumption and enhanced coverage. In addition, with its square 24.4 x 24.4 mm VQEN foot-
print, the ML865C1 is designed for size sensitive applications. This next generation of products supports the new features specified by
3GPP to boost IoT applications, such as the Power Saving Mode (PSM) and the extended Discontinuous Reception (eDRX), which allow
the devices to wake up periodically to deliver only very small amounts of data to the network and then go back to sleep for most of the
time, thus allowing longer battery operation.

Key Features Application Fields
= LTE UE Category M1/NB1 = Telit Application Development = Smart meters
= 3GPP release 13 compliant Environment: AppZone C = Industrial sensors
= Half Duplex FDD =TLS 1.2 = Healthcare monitors
= Single Rx, single antenna = Optional embedded GNSS = Home automation
= 3GPP Rel. 12 Power Saving Mode (PSM) (GPS, GLONASS, Beidou, Galileo) = Asset tracker
= 3GPP Rel. 13 Extended Discontinuous Reception = Dimensions 24.4 x 24.4 x 2.6 mm
(eDRX) = Temperature Range: -40 °C to +85 °C
= 3GPP Rel. 13 Extended coverage = Interfaces: USB 2.0 HS, UART, SPI, I°C,
= Control via AT commands according to 3GPP GPIO, ADC
TS27.005, 27.007 and customized AT commands
= SMS Please Note:
= JPv4/IPv6 stack with TCP and UDP protocol There is also a single LTE NB-IoT' /
= OMA Lightweight M2M (LWM2M) LTE NBI solution available within
= Over-the-Air firmware update the xL.865 Family: NL865B1
Model ML865C1-EA ML865C1-NA
M1/NB1 M1 &NB1 M1
Europe,
Market APAC, North America
Latin America
4G B1, B3, B5, B8, B18, B19, B20, B26, B28 B2, B4, B12, B13
26 B2, B3, B5, B8 -
Approvals RED, GCF FCC/IC, GCF, PTCRB, Verizon, AT&T
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Licensed Modules — LTE-M / LTE Cat. M1

ME910C1 Series - LTE Cat. M1 & NB-loT Combo Modules
The ME910C1 is the Category M1/NB1 evolution of the Telit LE910 Series of LTE modules with maximum downlink and uplink data
rate in the range of 300kbps. This next generation of products supports the new features specified by 3GPP to boost IoT applications,
such as the Power Saving Mode (PSM) and the extended Discontinuous Reception (eDRX), which allow the devices to wake up periodi-
cally to deliver only very small amounts of data to the network and then go back to sleep for most of the time, thus allowing longer bat-
tery operation. The ME910C1 Cat M1/NB1 devices are specifically tailored for IoT applications, offering optimized power consumption
and enhanced coverage. This model further enriches the widely deployed Telit xE910 family of 28 x 28mm LGA modules.

Key Features

= LTE UE Category M1/NB1

= 3GPP release 13 compliant

= 3GPP Rel. 12 Power Saving Mode (PSM)

= 3GPP Rel. 13 Extended Discontinuous Reception
3GPP Rel. 13 Extended coverage

= Control via AT commands

= SIM application Tool Kit 3GPP TS 51.01

= [Pv4/IPv6 stack with TCP and UDP protocol

= Over-the-Air firmware update (for future release)

= Dimensions 28.2 x 28.2 x 2.2 mm

= Temperature Range: -40 °C to +85 °C

= Interfaces: USB 2.0 HS, UART,

SPL, I’C, GPIO = Downlink up to 250 kbps
Model  ME910CI-NV  ME910CI-NA ME910C1-N1 ME91OCI-El ME910CL-E2  ME910CL-AU
M1/NB1 M1 M1 M1 M1 & NB1 M1 & NB1 M1 & NB1
Market Now;r/i\gﬁ;ica Nor‘ir;\TAgr}()erica North America Europe Europe Australia
46 B4, B13 B2, B4, B12 B2,B4,B12,B13  B3,B8,B20  B3,B8,B20 B3, B5, BS, B28
2G B2, B3, B5, B8
Approvals  FCC, GCF, Verizon ~ FCC, PTCRB, ATRT  CC/IC, GCF PTCRB, gy op RED, GCF RCM, Telstra

Verizon, AT&T

= Telit Application Development
Environment: AppZone C
(for future release)

= SSL

= Optional embedded GNSS (GPS,
GLONASS, Beidou, Galileo)

= Data LTE Cat. M1:
= Uplink up to 375 kbps
= Downlink up to 300 kbps

= Data LTE NB-IoT:
= Uplink up to 20 kbps (single-tone),

250 kbps (multi-tone)

Telit

Application Fields

= Smart meters

= Industrial sensors

= Healthcare
monitors

= Home
automation

= Asset tracker

Please Note:

There is also a single LTE NB-IoT' /
LTE NBI1 solution available within
the xE910 Family: NE910Cl

ME910C1-J1 ME910C1-WW
M1 & NB1 M1 & NB1
Japan World Wide
B1, B3, B8, B18, B1-5, B8, B12, B13, B18-20,
B19, B26 B26, B28, B39
B2, B3, B5, B8
Tritn, Tl PTCRB, GCF, RED, FCC/IC,

RCM, Jate, Telec
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LPWAN Chips & Modules — Selection Guide

LPWAN/SubGHz Chips

Manufacturer

ST

Name

S2LP

.

LPWAN/SubGHz Modules

Manufacturer

Insight SiP
Murata

Telit

Telit
Telit
Telit
Telit
Telit
Telit
Telit
Telit

Telit

Telit
Telit

Telit
Telit

Telit

Telit

Name

ISP4520
CMWX1ZZABZ

RE866A1

ME910C1-NV
ME910C1-NA
ME910C1-N1
ME910C1-E1
ME910C1-E2
ME910C1-AU
ME910C1-J1
ME910C1-WW

NE910C1-E1

ME866A1-NV
ME866A1-NA

NE866B1-E1
ML865C1-EA

ML865C1-NA

NL865B1-E1
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Technology / Protocol Licensed
Bands

2 =

= 5

= T

x T om
o o =2 = = = =
I T S 8 8 4
7 5 B S < 0 o

*

Technology / Protocol Licensed
Bands

LTE Cat. M1

LTE NB-loT

II IIIIIIIIII -

433M

EX sesm
BN o15m

BLE 4.2, NFC,
Terminal |/0

Optional GNSS
Optional GNSS
Optional GNSS
Optional GNSS
Optional GNSS
Optional GNSS
Optional GNSS
Optional GNSS

BN

nal GNSS

Optional GNSS

nal GNSS

2.4G

2.4G

700M
800M

IEN soom

700M

H

Unlicensed Bands

=
=]
D
Y

X

1700
1800
1900
2100

Unlicensed Bands

800M

850M
900M
1700
1800
1900
2100

Fallback

2G

BN Fsk

Fallback

2G

GFSK

Modulation Radio Data Rate

3 =

52488

25386
up to 500 Kbps
Modulation Radio Data Rate

sfg6

25386
500 to 2Mbps

up to 300 Kbps

250-5470 bps (LoRa)
1 Mbps (BLE)

-H
“

UL 375 Kbps
DL 300 Kbps

UL 375 Kbps (M1)
DL 300 Kbps (M1)
UL 20 Kbps (NB1)
DL 250 Kbps (NB1)

UL 20 Kbps
DL 250 Kbps

UL 375 Kbps
DL 300 Kbps

UL 20 Kbps
DL 250 Kbps

UL 375 Kbps (M1)
DL 300 Kbps (M1)
UL 20 Kbps (NB1)
DL 250 Kbps (NB1)

UL 20 Kbps
DL 250 Kbps
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Max.Transmit ~ Max. Input  Supply  Tempe- MCU Memory Interface Package Evaluation Kit/

Power TX Sensitivity  Voltage rature (Size in mm) Development Kit
(dBm) RX (dBm) Range Range
V) (°C) »
. £
- 21 s &=
» 2] o = X [SHN]
g2 & & ¥4 2855 2237
+16 ~130  18-36 401085 x x |4 [ QFN20 4x4 SN 00 g [t/
FKI915V1
Max.Transmit  Max. Input  Supply Tempe- MCU Memory Interface Package Evaluation Kit/
Power TX Sensitivity  Voltage rature (Size in mm) Development Kit
(dBm) RX (dBm) Range Range
V) (°C) »
= F
- 2l B e 8 -
» ] = o =2 x - [SIN
£ 2 & 2 W 2555 2¢¢%
+13 132 28-36 40to 85 512KB | 64KB 9x17x15 ISP4520LXDK
+185 -1355  22-36 40to 85 192KB | 20KB 125x116x1.76 ST-BLO72ZLRWANL

RE866A1-EU Interface Board (+EVK 2)
RE866A1-EU TLB Interface Board (+EVB)

ME910C1-NV Interface Board
ME910C1-NA Interface Board
ME910C1-N1 Interface Board
ME910C1-E1 Interface Board
ME910C1-E2 Interface Board
ME910C1-AU Interface Board
ME910C1-J1 Interface Board
ME910C1-WW Interface Board

LGA(19x15x 2.2)

+19 -138 1.8-3.6 512kB | 64kB

LGA (28.2x 28.2x 2.2)
- 106

40 to 85

+23 34-42 NE910C1-E1 Interface Board

ME866A1-NV Interface Board
ME866A1-NA Interface Board

LGA(25x15x2.2)

LGA(19x15x 2.2) NE866B1-E1 TLB Interface Board (+EVB)

ML865C1-EA Interface Board
-113

VOFN (24.4 x 24.4 x 2.6) ML865C1-NA Interface Board

NL865B1-E1 Interface Board
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What is ANT ™ ?

ANT™ is a practical wireless sensor network protocol. It offers an ultra-low-power, short-range wireless technology running on the
2.4 GHz ISM band. It handles peer-to-peer, star, tree and fixed mesh topologies. Application examples for ad-hoc mesh techniques

are also available.

ANT™ provides reliable data communication, flexible and adap-
tive network operation and co-existance immunity. The ANT™
protocol stack is extremely compact, requiring minimal micro-
controller resources and considerably reduces system costs.

ANT™ can be easily and quickly implemented into new devices
and applications. A typical ANT™-enabled device consists of an
application host MCU, interfaced with an ANT™ module, chip-
set or chip. The ANT™ protocol first created for applications in
sport, fitness and has expanded into home and industrial auto-
mation. It is licenced to silicon vendors and is available in a chip
and module to suit a wide variety of application needs. With
recent additions of a System on Chip (SoC) IC the customer can
choose between an integrated or not-integrated MCU.

Peer-to-Peer: Star: g,

Master . Slave

‘ Slave \ .

1 Slave . Slave

ToLAN or — 1 \’
Internet .

To LAN or
Internet
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To LAN or
Internet

Master ‘

7 —
0—0—0 O o\
controller masters ‘ave

ANT™+ is an interoperability application definition that can be
added to the base ANT protocol. It standardizes communication
and facilitates interoperability between a wide array of personal
sports, wellness and lifestyle monitoring devices. ANT™+ defines
device profiles that specify access use cases, data formats and
channel parameters.

ANT can also be used for communication with smartphones.
While e.g. Sony, Sharp and Samsung have already ANT integra-
ted, there is also an ANT adapter for iPhones available.

Rutronik offers ANT to USB adapters which can be individually
brand labled for computers and laptop connections.

Mesh: Tree: Slave
e Slaé /T?LAN or .
nternet
N N N N / S'a"e.
R EE— 4’—»
o6l e o—O

. Slave
Each node is a repeater
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ANT CHIPS - ANT Compatible Multiprotocol SoC & Modules

Product Name ANT Chip MCU
Used

ANTUSB2 nRF24LU1+
ANTUSBm nRF24LUL +
D52QD2M4IA nRF52832 Cortex M4F
D52QD2M4IA-A nRF52832 Cortex M4F

D52QSKM6IA-A nRF52832 Cortex M4F
D52QD2M8IA nRF52832 Cortex M4F
D52QPMMA4IA ANT BLAZE nRF52832 Cortex M4F
D52QPMMA4IA-A ANT BLAZE  nRF52832 Cortex M4F
D52QPMMS8IA ANT BLAZE nRF52832 Cortex M4F
N550M8CC nRF51422 v3  Cortex MO
N550M4CC nRF51422 v3  Cortex MO
N5150M8CD nRF51422 v3  Cortex MO
N5150M8CD nRF51422 v3  Cortex MO
N5150M8CD nRF51422 v3  Cortex MO
ANTAP281M4IB nRF24AP2

ANTAP281M5IB nRF24AP2

ANTC782M4IB CC2571

Interface Integr. Eval Kit /
Antenna Dev Kit

G ® © Channels
GPIO
GPO
UART
SPI
JTAG
2C
ADC
PDM
PWM
[>< [ > 1]
NFC
Serial
Interface
No

D52DK2
D52DK2
D52DK2
D52DK2
D52DK2 / EXT1
D52DK2 / EXT1
D52DK2 / EXT1
ANTN5DK1
ANTN5DK1
ANTN5DK1
ANTN5DK1
ANTN5DK1
ANTAP2DK1
ANTAP2DK1
ANTC7EK1
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ANT BLAZE™ for High Node Count loT Applications

ANT BLAZE is a connectionless mesh network technology for commercial and industrial high node count IoT monitoring and control

applications in challenging environments.

Features

= Robust ANT BLAZE networks of up to 500 nodes are self-
forming and self-healing, providing ease of installation and
maintenance when run either with or without a cloud con-
nection.

= Reliable and enterprise-ready, ANT BLAZE acts as its own
independent communications ‘backbone, coexisting cleanly
with on-premises IT infrastructures.

= ANT BLAZE runs on Dual-Protocol D52 ANT SoC
Premium Modules; Developers can deploy ANT BLAZE
networks that can be concurrently commissioned and
accessed from tablets and phones using Bluetooth.

Dynastream Starter Kit and Extender Kit

The updated D52 ANT SoC Module Starter Kit (D52DK2)
contains everything needed to begin developing with ANT,
ANT BLAZE and Bluetooth low energy technology.

The newly released Extender Kit (D52EXT1) includes four

battery powered nodes to enable ANT BLAZE IoT application

development.

Additional Features

= Connect multiple nodes in a noisy environment to a gateway

= Embedded libraries available for end nodes and gateway

= High throughput (>50 bytes/s)

= Supports node mobility

= >99% message success rate in both high & low node density environm.
= Robustness and concurrent operation in WiFi and BLE environments

that require large range
capabilities with no special
router nodes.

A connectionless mesh
network for monitoring
v and control use cases
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D52 ANT SoC Module Series

D52 ANT SOC Module Series

Key Benefits
= The D52 series of ANT SoC Modules, based on Nordic
Semiconductor’s nRF52832 SoC (with 64 kB RAM and 512 kB
Flash and a 32-bit ARM Cortex M4F CPU)supporting ANT,
Bluetooth® low energy and extended features such as NFC
= The D52 series can be flashed with all available Soft Devices
from Nordic Semi.
= 5S212-ANT only SoftDevice from Dynastream Innovations
(preloaded)
= $332-concurrent ANT and Bluetooth low energy SoftDevice
from Dynastream Innovations
= S132-Bluetooth low energy only SoftDevice from Nordic
Semiconductor
= Qualification by the Bluetooth SIG, Certification of
compliance with regulation standards in major markets
including North America, Europe, Australia / New Zealand,
Japan and Korea
= Drop-in compatibility with Dynastream C7, AP2 and N5
M4 modules (in certain configurations)
= ANT BLAZE runs exclusively on D52 ANT SoC Premium
modules (D52QPMMA4IA, D52QPMMAIA-A,
D52MPMMSIA)
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Key Features
= Integrated printed antenna
= Operating temperature: Industrial (-40 °C to +85 °C)
= Up to 30 GPIOs (D52QD2M4IA, D52QPMMA4IA)
= Up to 24 GPIOs (D52QD2MA4IA-A, D52MD2MSIA,
D52QPMMA4IA-A, D52MPMMSIA)
= Programmable output/channel from -20 dBm to 4 dBm
= Excellent receiver sensitivity
= 93 dBm ANT mode
= 96 dBm BLE mode
= SPL, I’C and UART interface
= Size:
= 20 x 20 mm module (D52QD2M4IA, D52QD2MA4IA-A,
D52QPMMA4IA, D52QPMMA4IA-A)
= 14 x 9.8 x 2.0 mm module (D52MD2MS8IA, D52MPMMSIA)
= Onboard 3-axis MEMS accelerometer (D52QD2M4IA-A,
D52QPMMA4IA-A)

Application Fields

= Personal area networks

= Logistics and tracking

= Sports & fitness sensors &
monitor devices

= Beacons

= Home/industrial
automation

= Mobile phone
accessories

= Health sensor &
monitor devices



http://www.rutronik.com/wireless

ANT Chips & Transceiver Modules

ANT CHIPS - Selection Guide

MCuU Memory Interface
LG Manufacturer Yes No Flash RAM Cﬂﬂ'el S okE_92 o=EEano .s.i'e'?' DE:‘fleI::’aPt:::"ﬁ(/“
& SESEEL2EELE face
nRF52840 new Nordic Semiconductor  Cortex M4F 1MB 256kB up to 48 g % - nRF52840-DK, Power Profiler Kit
nRF52832 Nordic Semiconductor  Cortex M4F 512kB  64kB 15 up to 32 l ‘% § 2 nrf52 DK, Powqr Profiler Kit,
ES® Nordic Thingy:52

nRF52810 new Nordic Semiconductor ~ Cortex M4 192kB  24kB up to 32 % 5 = nrf52 DK, Power Profiler Kit
nRF51422 Nordic Semiconductor ~ Cortex MO 256kB 15/8 31 nRF51422-EK/nRF51422-DK
nRF24AP1 Nordic Semiconductor 8051 X 4
nRF24AP2 - 1CH  Nordic Semiconductor 8051 X 8 NRF24AP2-DK1
nRF24AP2 - 8CH  Nordic Semiconductor 8051 X 8 NRF24AP2-DK1
nRF24AP2-USB  Nordic Semiconductor 8051 x 8 NRF24AP2-DK1

ANT Transceiver Modules — Selection Guide

MCU Memory Interface In;ﬁ;g’r. -
Name of Module AI\:LeC(;ﬂp M?S:gfc' = T § Eggbi?gg%gtt/

s s 8 3 E3E-253852.88%8¢88ss
ANTUSB2 NRF24LUL+  Dynastream 5008 8
ANTUSBm NRF24LUL+  Dynastream 5008 8
D52QD2MAIA NRF52832  Dynastream Cortex MAF 512kB 64 kB 15 30 D52DK2
D52QD2MAIAA  nRF52832  Dynastream CortexM4F  512kB 64 kB 15 24 D52DK2
D52QSKM6IAA  nRF52832  Dynastream CortexMAF  512kB 64 kB 15 24 D52DK2
D52QD2MSIA NRF52832  Dynastream Cortex MAF 512kB 64 kB 15 24 D52DK2
DS2OPUMAIAANT  IRF52832  Dynastream Cortex NAF 51248 6446 15 30 D52DK2/EXT1
D52QPMMAIAA  nRF52832  Dynastream CortexMAF  512kB 64 kB 15 24 D52DK2/EXT1
ANT BLAZE
SEK%PMM&AANT nRF52832  Dynastream Cortex M4F 512kB 64 kB 15 24 D52DK2/EXT1
N550M8CC NRF51422v3 Dynastream Cortex MO 256kB  16KB 15 24 ANTN5DK1
N550M4CC NRF51422v3 Dynastream Cortex MO 256kB  16KB 15 13 ANTN5DK1
N5150M8CD NRF51422v3 Dynastream  Cortex MO 256kB  32kB 15 24 ANTN5DK1
N5150M8CD NRF51422v3  Dynastream Cortex MO 256kB  32kB 15 13 ANTN5DK1
N5150M8CD NRF51422v3  Dynastream  Cortex MO 256kB  32kB 15 13 ANTN5DK1
ANTAP28IMAIB  nRF24AP2  Dynastream 8 ANTAP2DK1
ANTAP28IM5IB  nRF24AP2  Dynastream 8 ANTAP2DK1
ANTC782MAIB  CC2571 Dynastream 8 ANTC7EK1
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RFID/NFC

What Does RFID Mean?

RFID is a special kind of wireless communication to identify or count an object contactless.
On one side there is a RFID-reader, like a terminal or handheld device. On the other side there is a transponder,
like a tag or a label. Within a smartphone there is both a transponder and a reader.

In a passive RFID system, the reader sends out a field of energy and data. The transponder uses the energy and data to read out his

memory and sends back the content to the reader. In an active RFID system the transponder has its own battery, which allows much
bigger memory sizes, a wider range and a faster communication.

Technologies

Parameter Low Frequency High Frequency Ultra High Frequency

Frequency 125 kHz 13.56 MHz 868 — 915 MHz

Reading Distance (typical) 1m 5cm 10m

Reading Rate slow depending on ISO-standards fast

Humidity No influence No influence Negative influence

Metal Negative influence Negative influence No influence

ISO Standards 11784/85, 14223 and 18000-2 14443, 15693 and 18000-3 14443, 15693 and 18000-6

Applications Admission control, going away barrier, Asset management, ticketing, Pallet collection, container tracking
gas reading tracking & tracing, group collection

It is also possible to make own active RFID systems by using components of 868 MHz or 2.4 GHz, which can be found in other
chapters of this catalogue.
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RFID/NFC

What is the difference between RFID and NFC?

NFC means Near-Field-Communication and is based on the RFID-technology. However, NFC can be seen as an “extension” or
“specialisation” of the RFID-technology. NFC transfers low data rates on a short distance (max. 10cm) and stands out for a safe way
of data transfer. It also provides standardized application data packets.

While data transfer based on RFID-technology has to take place between an active and a passive party, with NEC it is also possible

peer-to-peer (between two active parties, e.g. a checkout counter in a supermarket and a NFC-mobile). The frequency band reserved
for NFC-technology is standardized on an individual wave-band (135kHz; 13,56 MHz, ISO 18000-2, -3; 22536).

www.rutronik.com/wireless | 87


http://www.rutronik.com/wireless

NFC - Dynamic Tag

ST25DV Series Dynamic NFC Tags

The ST25DV series of dynamic NFC/RFID tags offers a 13.56
MHz long-range interface compatible with NFC phones and
readers. Based on an ISO/IEC 15693 and NFC Forum Type 5 tag,
ST25DV tag ICs can be operated from an RFID reader or an NFC
phone. They also include an I’C interface that lets them connect
to a host (MCU, MPU, etc.). These tags feature an innovative fast
transfer mode between an embedded host and an NFC phone or
reader thanks to their half-duplex 256-byte

buffer. ST25DV dynamic NFC/RFID tags can

be used in a wide variety of applications inclu-

ding consumer electronics, industrial, mete-

ring, electronic shelf labels, IoT objects and

more.

M24LR Series Dynamic NFC Tags

The M24LR series offers a long-range RFID interface compati-
ble with ISO 15693-capable NFC phones. It features an energy
harvesting function that enables batteryless designs.

It can be used in a wide variety of applications, including
consumer electronics, computer peripherals, home appliances,
industrial automation and healthcare products.

M24SR Series Dynamic NFC Tags

The M24SR series provides an NFC forum tag type 4 RF interface
and supports the NFC data exchange format (NDEF).

This enables NFC use cases such as simple Bluetooth pairing and
other connection handovers, automatic links to URLs, storage

of Vcard and other types of information. It can be used in a wide
variety of applications, including consumer

electronics, computer peripherals, home

appliances, industrial automation and

healthcare products.
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Feature
= ISO/IEC 15693 and NFC Forum Type 5 tag contactless interface
= 1-MHz I*C serial interface operating from 1.8 to 5.5 V
= EEPROM memory density from 4 to 64 Kbits
= Fast Transfer mode thanks to 256-byte buffer
= Energy harvesting feature
= 64-bit password protection
= GPO interruption pin configurable on multiple RF events
= Temperature range
= Range 6: -40 to 85 °C
= Range 8: -40 to 105 °C (UDFPNS only)
-40 to 125 °C (SO8N and TSSOPS only,
105 °C max on RF interface)
= Simple antenna design, backward compatible with M24LR series

Feature

= ISO 15693 tag RF interface

= 400 kHz I°C serial interface operating from 1.8 to 5.5 V

= EEPROM memory density from 4 Kbits to 64 Kbits

= Energy harvesting

= 32-bit password protection

= RF WIP/busy output pin

= Simple antenna design, backward compatible with M24SR series

Feature

= NFC forum tag type 4 based on ISO 14443 RF interface

= 1 MHz I’C serial interface operating from 2.7 to 5.5 V

= EEPROM memory density from 2 Kbits to 64 Kbits with built-in
NDEF message support

= RF disable pin allowing the appl. to control RF access from NFC
phones

= 128-bit password protection

= General-purpose output pin allowing flexibility for the applica-
tions (wake up on several types of events)

= Simple antenna design, backward compatible with M24LR series
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NFC - Passive Tag

ST25TA Series NFC Tags

The ST25TA series (formerly known as SRTAG series) provides
an NFC Forum tag type 4 RF interface and supports the NFC data
exchange format (NDEF). This enables NFC use cases such as
NEC tag, NFC token, NFC smart poster, NFC business card (Vir-
tual card). It can be used in a wide variety of applications, inclu-
ding consumer electronics, computer peripherals, gaming, home
appliances, industrial automation and healthcare products.

ST25TB Series NFC Tags

The ST25TB series of RFID tags are compatible with the
1SO14443 standard, so support applications such as public trans-
port and event ticketing. They provide state-of-the-art RF per-
formance and include a counter able to count more than 4 billion
events.

ST25TV Series NFC Tags

71

augmented

Features & Benefits

= NFC forum tag type 4 based on ISO14443-A RF interface

= EEPROM memory density from 512-bit to 64-Kbit with built-in
NDEF message support

= 20-bit events counter with anti-tearing

= Data protection with 128-bit password in Read and Write access

= Optional user-programmable digital output
(Field detect, Write In Progress, RF busys...)

Features & Benefits

= 1SO14443-2 Type B with proprietary Protocol

= 512-, 2K-, and 4K-bit EEPROM with write protect
= Two 32-bit counters with anti-tearing feature

= OTP bytes with conditional erased features

The ST25T'V series supports NFC Forum Type 5 tags and complies with industrial ISO/IEC 15693 RFID specifications.
It enables all NFC tag use cases such as smart poster (URL), wireless pairing, NFC business card (vCard) and all other NDEF formats

(email, SMS, phone call, geo-localization, etc.).

Moreover, ST25TV tags can be used for brand protection and
tamper detection in different application fields such as wine &
spirits, pharmaceuticals and luxury items. They can also be used
for product identification, logistics and traceability applications
with a long-range HF RFID reader infrastructure. This combina-
tion of improved asset-tracking capabilities and enhanced con-
sumer engagement establishes a unique value proposition for the
ST25TV tag series. It gives a digital life to everyday consumer
goods.

Features & Benefits

= TruST25™ digital signature

= Tamper detection

= Multi-password protection

= Electronic article surveillance
= Kill and Privacy modes
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NFC Tags with Built-in FeRAM Panasonic

MN63Y12xx NFC Tag ICs & MN63Y32xx NFC Tag Modules

Features & Benefits Application Examples
= Global interoperability = Wireless connectivity
=> Compliant with ISO14443A, 1SO14443B and FeliCa => Cost effective and reliable HMI, also for sealed devices
= High Security = Bluetooth / WiFi pairing
=> AES-128 encryption / 128 bit password protection => Pair devices by an easy one touch operation
= Long life time = Access control
=> Built-in FeRAM guarantees 100 million write cycles => Identification by NFC cards / NFC smart phones
= Advanced host interface = Setup & diagnostics
=> I?C or UART/SPI interface with host wake-up function => Data can be read / written even without power supply
= Energy harvesting = Digital signage
=> Host can be powered by the NFC magnetic field energy => NFC user interaction opens new marketing approaches
NFC Product Portfolio
Type NFC Tag ICs NFC Tag Modules
Parts No MN63Y MN63Y MN63Y MN63Y MN63Y MN63Y MN63Y MN63Y MN63Y
1210AF 1212-E1 1213-E1 122]1-E1 3214N1 3213N1 3212N1 3212N4 3212N5
Picture
Operation Voltage igg Eg ggx = 1.7Vto 3.6V =
Operating Temperature -20 to 85°C -20 to 75°C -20 to 55°C
Storage Temperature -40 to 85°C -40 to 85°C -25 to 80°C
Total Storage: 512 Byte Total Storage: 1024 Byte Total Storage: 512 Byte
Non-volatile Memory User Data Area: 432 Byte User Data Area: 960 Byte User Data Area: 432 Byte

Endurance : 100 000 000 times
RF Inter- PEA
face  TypeB
TypeF

NFC Forum Tag Type3 TypedB, Type3 TypedA, TypedB, Type3 TypedB, Type3
Security Function N/A AES128 Encryption Password Protection AES128 Encryption
2@ 12C
q UART N/A N/A
Saszl Liaase Sync Serial ony RQ) ~ 'C(100Kbps) (400kpbs) (L00KbpS) (oniy o) i
’ SSOP 16pin SON 8pin 40x30x1.35 11.5x25x0.85 @30x3 mm 30x15x2.4 mm
Faiae e 5.0x6.4x1.3 mm 242x0.45 mm mm sl mm PCmolded  PC molded
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NFC/RFID Reader

life.augmented

ST25 NFC / RFID Readers

The ST25R HF reader series provides multiprotocol support for 13.56 MHz NFC / RFID communications as ISO / IEC 14443 Type
A or B, ISO / IEC 15693, ISO / IEC 18092, FeliCa and NFC Forum protocols. They integrate an SPI interface for interface to a host
microcontroller.

ST25R95HF Reader ST25R39xx Reader ST25RU Reader Series
= The 95HF products are suitable for = ST25R39xx devices provide a complete = The ST25RU UHF reader series provides
a wide spectrum of applications solution for payment and point of sale multiprotocol support for the 840-960 MHz.
including identification, authentica- terminals (POS) with the ST25R3911B/12/13 ~ UHF band compliant with
tion, product configuration, access boasting EMVCo & PBOC certifications ISO 18000 6¢ & b, ISO 29143 and
control, door locks and industrial while the ST25R3914/15 are full AEC-Q100 UHF EPC GEN2 RAIN standards.
tag readers. grade 1 automotive grade making them = The ST25RU39xx devices are optimized
ideal for keyless entry and immobilizer for solutions for supply chain and logistics
applications. They are also ideal applications applications, asset tracking, cold chain
like access control, door locks and gaming. management and a variety of IoT based
applications.

RN

L

Documentation

e2e community

Evaluation board

Support eco-system

L &

PC SW tools MCU drivers (FW)
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Embedded RFID Modules, Readers & Passive Transponders

Embedded RFID Modules

iDTRONIC provides a unique platform of Embedded RFID
Readers and Embedded RFID Modules for the use and
integration of Radio-frequency identification technology in
our customers OEM applications.

Key Features & Benefits

= Support to global RFID standards and frequencies:
Available for UHF, HE, LEGIC and LF

= Interoperable:
Support connection to PCs , PLCs and mobile devices

= Fast, efficient, secure:
Fast reading & data transfer speed. High security data
protection

= Integration friendly:
Support major Tag IC features allowing easy system
integration. The availability of different interface options
maximize the potential applications of our products

= Firmware designed for flexibility:
IDTRONIC can adapt the firmware functionality at your
request e.g. adding application tasks or changing com-
munication protocol

= Dedicated hardware design:
IDTRONIC offers the possibility to adapt the hardware
design to customer specific need in order to create the best
solution for the design-in.

Application Fields

= Vending machines

= Desktop readers

= Mobile devices

= Rental systems

= Library management
systems

= Ticketing systems

= POS terminals

= Industrial Automation

= Medical devices

= Retail systems
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Desktop Reader EVO

iDTRONIC’s Desktop Reader EVO is an easy-to-use

RFID Reader/Writer which uses the USB 2.0 interface for high
speed data transfer. A Multi-LED illuminated frame is included,
turning on during reading process. It comes with a full SDK
and a MS Windows based application SW. Additionally,
Keyboard Emulation (KEMU) is optional for all Versions.

Key Features

= Dimensions: 125 x 70 x 26 mm

= Housing-Material: ABS

= Power Supply: 5 VDC, via USB

= Antenna: Integrated

= Operating Systems: Windows XP/7, Linux
= Interface: USB 2.0, cable length 1.2 m

The Desktop Reader EVO
is available in the following versions:

Freq.-Range  Supported Standards / Card Types
UHF ISO 18000-6C incl. Class1 Gen2

MIFARE® Classic 1K, 4K; MIFARE Ultralight®;
MIFARE Pro; AT88RF020; 66CL160S; SR176; SRIX4K
(TYPE-B); I-Code?2; Tl RFid Tag-it HF-l; EM4135;

L EM4034
Read only UID of all other ISO 14443A/B, ISO 15693
cards
LF ISO 11784, 1S0 11785
LEGIC ISO 14443A/B; ISO 15693;

LEGIC Prime/Advant
TEMIC TEMIC 55x7
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Transponder Applications Examples

ISO and Hybrid Cards
Available 125 kHz, 13.56 MHz
and UHF IC technologies.
Cards can be customized with

different personalization and encoding options.

Smartlabels and Tickets
Adbhesive labels 13.56 MHz
and UHE CD/DVD labels and
paper tickets.

BLUEBOX Professional RFID

BLUEBOX Professional RFID is a family of highly sophisti-
cated RFID Controllers, Readers, Antennas and Solutions
allowing easy system integration.

BLUEBOX Unique Advantages:

= Ruggedized product design and enclosures
(All components minimum IP65 or IP54)

= Available for
- UHF 860-960 MHz (ISO18000-6C, EPC Class1 Gen2)
- HF 13.56 MHz (ISO15693, 1SO14443) and
- LF 125kHz standards

= Solutions for Near Field, Short-, Mid- and Long-Range appl.

= Contr. with integr. antenna or for running 1, 2 and 4 antennas

= Extended range of application specific antennas

= Qutstanding read / write performance and reading distances

= Possibility of using differ. RFID standards parallel in one
application

= Multiple Interface Options (RS232/485, Ethernet, Profibus,
etc.)

= Integrated Webserver for remote access to Controller

= Suitable for Stand-Alone operation

= Integrated I/O ports

= Micro SD slot for memory extension

= Diagnostic interface

= Several Standard Read Modes like Buffered Read Mode,
Scan Mode, Notification Mode, RSSI Mode

= Unique SDK for all BLUEBOX products

= BLUEBOX SHOW applications software

= M12 connections for trouble-free and secure connection
and installation (optional RJ45 for UHF CX Controller)

Freq.-Range

Reader integrated Antenna
LF Reading Distance LF Upto 10 cm Upto 15 cm Up to 30 cm
HF Reading Distance Upto1l5cm Upto15cm Upto 15 cm
UHF Reading Distance Upto30cm Upto3m Upto 10 m

Desktop Various Controller with  Various Controller with up to  M30 Cylindrical ~ Various M18/M30

Special Tags

On-metal tags,

high temperature tags,

UHF hard tags, nail tags, etc.

Keyfobs and Wristbands

All keyfobs and wristbands are
waterproof and can be printed
and personalized.

Disctags

These tags are all available with different
diameters, with printing and with/without
centre hole.

TRONIC

Passive RFID Transponders — Overview

With its large portfolio of chips iDTRONIC covers the total fre-
quency bandwith of LE, HF and UHF RFID Transponders (ISO

Cards, Smartlabels/paper tickets, special tags, Keyfobs & Wristbands)

LF EM4200 ISO 11785 (FDX-B) 8 Byte
EM4450/4550 IS0 11784 / 85 125 Byte
Atmel Temic 5567 ISO/IEC 11784/785 28 Byte
NXP Hitag 1 ISO 10536.1. 256 Byte
NXP Hitag 2 1SO 10536.1. 32 Byte
NXP Hitag S256 IS0 11784 / 85 32 Byte
NXP Hitag S2048 ISO 11784 / 85 256 Byte
HF NXP Mifare Ultralight (UL) ISO 14443 A 64 Byte
NXP Mifare Ultralight (UL) C ISO 14443 A 192 Byte
NXP Mifare Classic Mini ISO 14443 A (1-3) 320 Byte
NXP Mifare Classic 1K ISO 14443 A 1024 Byte
NXP Mifare Classic 4K ISO 14443 A 4096 Byte
NXP Mifare MF1S20 (mini) ISO 14443 A 320 Byte
NXP Mifare MF1S50 (1K) ISO 14443 A 1024 Byte
NXP Mifare MF1S70 (4K) ISO 14443 A 4096 Byte
NXP Mifare DESFire EV1 (2K) ISO 14443 A (1-3) 2048 Bytes
HF NXP Mifare DESFire EV1 (4K) ISO 14443 A (1-3) 4096 Byte
NXP Mifare DESFire EV1 (8K) ISO 14443 A (1-3) 8192 Byte
NXP -Code SLI ISO 15693 128 Byte
NXP I-Code SLI-S ISO 15693 256 Byte
LEGIC MIM256 ISO 14443 A 256 Byte
LEGIC MIM1024 ISO 14443 A 1024 Byte
Tl Tag-it HF-l ISO 15693 256 Byte
LEGIC Advant 1024 ISO 14443 / 15693 128 Byte
LEGIC Advant 2048 ISO 14443 / 15693 256 Byte
STM SRI512 ISO 14443 B 64 Byte
STM LRI2K ISO 15693 256 Byte
STM SRI4K ISO 14443 B 512 Byte
UHF NXP NTAG203 ISO/IEC 14443A 168 Byte
Alien UHF Higgs 3 Gen2 ISO/IEC 18000-6C 64 Byte
UHF U-Code Gen2 ISO 18000-6C 16 Byte

Various other short range, mid

4 ports for external Antenna  Reader (metal) Cylindrical Antennas range and long range Antennas

Upto8cm Uptoll cm Up to 23 cm
Upto 12 cm Up to 6 cm Up to 30 cm
Up to 20 cm Upto10m
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Reader Chips — Selection Guide

X
ST25R A/B 32QFN 5 x 5mm
ST25RU QFN48 7x7%0.9 mm
MLX90132 x 32QFN 5 x 5mm
MLX90109 soic8

MLX74190 125K TQFP48 7 x 7mm

EICNEICIEES s~

H

Manufacturer Reader Chip Frequency (Hz) Standard Interface NFC Forum Tags
N o < < ©
L I I R R SN ) =) Package
o ¢ T 3 % 0 3 < S
© ¥ T ¥ S O m= = <]
n < g & & 0 © 8 O (<) o - N o™ <
S L B Y B Ef 3 g2 g 8
L & 33 2 2232333228 @ £FsSI & & & &
CRISHF 13561 [« [ A/B | x| QFPN 5 x 5mm
RXO5HF 13.56M QFPN 5 x 5mm
STOBHF 13.56M BEEEEEEEE 20 5x5mm

H

Transponder Chips — Selection Guide

Frequency (Hz) Standard St.l‘.’;:fe Package
Para- Manufac- Transponder a9 ® I 9 ==
meters turer Chip § g g g g S = o 2 S &
. < T I 33 N S = & & . £ £ Other
- LT B - -1 3 g 2 o2k 35 §8
L & 323 2 2 & @ 3¢ 5 i & 8252843
M24LR 13.56M
M24SR 13.56M NFC Forum Type 4 | x | x]
a ST250V 13.56M NFC Forum Type 5 UFDFPN12
[ .
©
5 IEES mxo0129 13.56M TSSOP20
c
= IS0 186006 Type C,
3 MBI7REL10 EPCglobal C1G2 Ver.1.2.0 SkB
IS0 186006 Type C,
MBS7RE130 EPCglobal C1G2 Ver.1.2.0 SkB TSSOP16
MB89R118C 13.56M IS0 180003
IS0 186006 Type C,
m BRI EPCglobal C1G2 Ver.1.2.0 256Byte
a
8 IS0 186006 Type C,
® m MBI7RE120 EPCglobal C1G2 Ver.1.2.0 S8
8
e BTN vesori2 13.56M IS0 180003 9B
2 ST25TA 13.56M NFC Forum Type 4
ST25TV 13.56M NFC Forum Type 5 UFDFPN5
sT25TB 13.56M
RFID RX Frequency ISM TRX Frequency (MHz) MCU Memory Dimension
Manufacturer Part Name Temp;(l:? I
LF HF  UWF 315 433 868 915 () Yes No  Flash  EEPROM
LXMS21NCNH-147 401085 512bits  256bits 2.0 1.25 x 0.55mm
LXMSANAAL9-181 4010 85 96bits 40x6 mm
LXMSANAALE-182 4010 85 96bits 40 %6 mm
Murata LXMS33HCNG-134 401085 896 bits 64 bits 3.2x3.2mm
LXMSAPHAO8-136 4010 85 896 bits 64 bits 8.3x8.3mm
LXMS33HCNK-171 4010 85 384bits 64 bits 3.2x32mm
LXMSAPHAL 7-176 4010 85 1152bits 64 bits 8.3x8.3mm
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Evaluation Kits — Selection Guide

Manufacturer

(%]
-

D In|lnlunln

(%]
-

Chip
MLX90109
MLX90132
MLX90129
MLX74190

M24SR
M24LR
M24LR
M24LR
CR95HF
CRO5HF
RX95HF

Name and Parts of Evaluation Kit
EVB90109
DVK90132
EVB90129

EVB74190-ABA
Matrix M24SR
DEVKIT-M24LR-A
FLEX-M24LRO4E
M24LR-DISCOVERY
M24LR-DISCOVERY
PLUG-CR95HF-B
EVAL-RX95HF

Description

Evaluation board for the MLX90109 - 125 KHz RFID Transceiver
Development kit for the MLX90132 NFC Transceiver

Evaluation board for the MLX90129 - 13.56MHz Sensor Tag IC

Evalutation board for MLX74190 2x high power LF driver with Immobilizer
Matrix of multiple antenna for M24SR

Development kit for M24LRxx-R

45 mm x 75 mm flexible antenna reference board for M24LRO4E-R Dual Interface EEPROM
Discovery kit for M24LROAE Dual Interface EEPROM with energy harvesting
Discovery kit for M24LROAE Dual Interface EEPROM with energy harvesting
Development board for CRO5HF

Evaluation board for RX95HF

[P
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Reader Modules — Selection Guide

Parameters

Embedded HF Modules
with integrated antenna

Embedded HF / NFC
Modules
with external antenna

Embedded HF / NFC
Module MULTI ISO
with external antenna

Embedded HF Module
LEGIC with external
antenna

Embedded HF Module
LEGIC with integrated
antenna

OEM RFID LF Modules &
Readers

OEM RFID UHF Modules
& Readers

Manufacturer

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC
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Description

OEM HF Stick EVO / USB
OEM HF Stick EVO / USB Keyboard
Emulation (KEMU)

OEM HF Reader / TTL

OEM HF /DESFire Module M890

OEM HF /DESFire Module M890

OEM HF /DESFire Module M890

OEM HF /DESFire Module M900

OEM HF Module LEGIC

OEM HF Module LEGIC with antenna

OEM RFID LF Reader ONLY / TTL

OEM RFID LF Stick EVO / USB

OEM RFID LF Module ISO / TTL
OEM RFID LF Module ISO / RS-232
OEM RFID LF Module ISO / RS-485

OEM RFID Reader COMPACT / USB

OEM RFID Reader COMPACT / RS232

OEM RFID UHF Stick Reader EVO / USB

OEM RFID UHF Module / TTL

UHF Module MULTI ISO TTL / USB

Embedded UHF RFID Module TTL / USB

Order Code

OEM-HF-R830-USB
OEM-HF-R830-USB-KEMU

OEM-MF-R835-TTL

OEM-HF-M890-TTL / OEM-
HF-M890-TTL

OEM-MF-M890-TTL / OEM-
MF-M890-TTL

OEM-DES-M890-TTL

OEM-DES-M900-TTL

OEM-LEG-M800-TTL-FLEX

OEM-LEG-R800-TTL
OEM-LEG-R800-232

OEM-LF-R810-TTL

OEM-LF-R830-USB

OEM-LF-M800-TTL
OEM-LF-M800-232
OEM-LF-M800-485

OEM-LF-R820-USB

OEM-LF-R820-232

OEM-UHF-R830-USB-SRO1

OEM-UHF-M800-TTL / 232

OEM-UHF-M900-TTL/USB

OEM-UHF-M950-TTL / 232

Reader Type

Module

x
2
=
n

Frequency (Hz)

(T8
)

125k

13.56M

13.56M

13.56M

13.56M

13.56M

13.56M

13.56M

13.56M

UHF

860-
925M

860-
925M

860-
925M

860-
925M

<
©
~N
—
—
o
0

1SO 11785
1SO 15693

1SO 14443 A
1SO 14443 B

1SO 14443-2 B

Supported Standard

o
e
L)
<
<
<+
-
o
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1SO 18000-6C

incl. EPC
Class 1 Gen 2

incl. EPC
Class 1 Gen 2

incl. EPC
Class 1 Gen 2

incl. EPC
Class 1 Gen 2

1SO 18092

1SO 18000-3
1SO 7816

1SO 19092

JISX 6319-4 (FeliCa)

Supported Tags

NXP Mifare chips
STM SRIX 4K
NXP -Code SLI
TI TAGHT HF
EM4135

NXP Mifare chips

NXP Mifare chips
STM SRIX 4K
NXP |-Code
TI TAGAT HF
EM4135
NXP DesFIRE
NXP SmartMX
NXP NTAG203
STM LRI / SRI
LEGIC PRIME / Advant

NXP Mifare chips
STM SRIX 4K
NXP |-Code
TI TAGT HFH
EM4135
NXP DesFIRE
NXP SmartMX
NXP NTAG203
STM LRI / SRI
LEGIC PRIME / Advant

NXP Mifare chips

NXP Mifare chips
STM SRIX 4K
NXP I-Code
TI TAGHT HF
EM4135
NXP DesFIRE
NXP SmartMX
NXP NTAG203
STM LRI / SRI
LEGIC PRIME / Advant

LEGIC PRIME / Advant

LEGIC PRIME / Advant

R/0 chips
EM4200

EM4200 / 4550
NXP Hitag 1,2,S

EM4200 / 4550
NXP Hitag 1,2,S

EM4200 / 4550
NXP Hitag 1,2,S

ALIEN Higgs3 Gen2
NXP U-Code GSXM /
G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM /
G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM /
G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM /
G2XL

Interface

Power Supply

1/0
TTL

5V (via USB)

sy
5V
5V
sy
5V

5V

5V

5V X
12 V (option)

XV (Version USB)
12V (Version RS232)

20dBm / 100 mW
(can be regulated
with SW)

27dBm / 100mW (can
be regulated with SW)

27dBm / 100mW (can
be regulated with SW)

27dBm / 100mW (can
be regulated with SW)

TCP/IP

SAM slot
RS232
RS485

Antenna

integrated

integrated

External antenna

External antenna

External antenna

External antenna

External antenna

integrated

integrated

1 antenna port

integrated

integrated

UFL connector
for external
antenna available

UFL connector
for external
antenna available

UFL connector
for external
antenna available

Dimensions
(mm)

79x27x8

58x 34 x4

40 x 20 x 9.6

40 x 20 x 9.6

39x 19x4.5

30.5x25.5x5

31x26x4

82x57x10

30x8,5

30,5x25,5x9,5

69 x 47,5 x 18

80x21x12

31 x38x6.5

25x30x5

66 x 45 x 6.5
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Reader Devices — Selection Guide

Parameters

USB Readers

Mobile Datacollectors

Bluebox LF Desktop Reader

Basic Controllers LF

Advant Controllers LF

Cylindrical Readers LF
Bluebox HF Desktop Reader

Basic Controllers HF

Advant Controllers HF

Cylindrical Readers HF
Bluebox UHF Desktop Reader

Basic Controllers UHF

CX Controllers UHF

Advant Controllers UHF

1) can be regulated with SW

Manufac-
turer

iDTRONIC

iDTRONIC

iDTRONIC
iDTRONIC

iDTRONIC

iDTRONIC
iDTRONIC
iDTRONIC

iDTRONIC

iDTRONIC
iDTRONIC

iDTRONIC

iDTRONIC

iDTRONIC
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Description

Desktop Reader ,EVO*

Desktop reader ,EVO“
Desktop Reader ,EVO*

Desktop Reader ,EVO“

- UHF USB

- HF Multitag USB
- HF Multitag USB KEMU

- LF Multitag USB

Desktop Reader ,EVO* - LF Multitag USB KEMU
Desktop Reader ,EVO* - Legic USB
USB Stick ,EVO“ Reader UHF USB

USB Stick ,EVO“ Reader - HF Multitag USB
USB Stick ,EVO“ Reader - HF Multitag USB with KEMU

USB Stick ,EVO“ Reader - LF Multitag USB
USB Stick ,EVO* Reader - LF Multitag USB with KEMU

Mobile Reader I-Collect LF

Mobile Reader |-Collect HF

Mobile Reader -POLL UHF

Bluebox USB Desktop Reader

Basic Bluebox Controller with integrated antenna
Bluebox Basic Controller with 1 Antenna Port

Advant Controller with integrated antenna

Advant Controller with 1 Antenna Port

Advant Controller with 2 Antenna Ports

Cylindrical Readers

Bluebox USB Desktop Reader
Basic Bluebox Controller with integrated antenna
Bluebox Basic Controller with 1 Antenna Port

Advant Controller with integrated antenna

Advant Controller with 1 Antenna Port

Advant Controller with 2 Antenna Ports

Advant Controller mid-range with 1 Antenna Port

Cylindrical Readers

Bluebox USB Desktop Reader
Basic Bluebox Controller with integrated antenna
Basic Bluebox Controller with 1 Antenna Port

Basic Bluebox Controller Long-Range with 4 Antenna Ports
Bluebox CX Controller with integrated antenna

Bluebox CX Controller M12 with integrated antenna
Bluebox CX Controller withl Antenna Port

Bluebox CX Controller M12 with 1 Antenna Port

Bluebox CX Controller with 2 Antenna Ports

Bluebox CX Controller M12 with 2 Antenna Ports

Advant Controller Mid-range with integrated antenna

Advant Controller Mid-range with 1 Antenna Port

Advant Controller Long-Range with 4 Antenna Ports

Order Code

R-DT-EVO-UHF
R-DT-EVO-HF
R-DT-EVO-HF-KEMU
R-DT-EVO-LF
R-DT-EVO-LF-KEMU
R-DT-EVO-LEG42
R-STICK-EVO-UHF

R-STICK-EVO-HF
R-STICK-EVO-HF-KEMU

R-STICK-EVO-LF
R-STICK-EVO-LF-KEMU

R-HH-DACO-LF
R-HH-DACO-HF
R-HH-DACO-UHF-LR
RIN-LF-3122L
RIN-LF-5121L
RIN-LF-5131L

RS232/485 version: RIN-LF-5221L
Ethernet version: RIN-LF-5222L
Profibus version: RIN-LF-5223L

RS232/485 version: RAN-LF-5231L
Ethernet version: RIN-LF-5232L
Profibus version: RIN-LF-5233L
RS232/485 version: RAN-LF-5241L
Ethernet version: RIN-LF-5242L
Profibus version: RIN-LF-5243L
RS232: RIN-LF-5224L

RS485: RINHF-5225L
R-IN-HF-3122H

R-IN-HF-5121H

R-IN-HF-5131H

RS232/485 version: RAN-HF-5221H
Ethernet version: R-IN-HF-5222H
Profibus version: RIN-HF-5223H
RS232/485 version: RAN-HF-5231H
Ethernet version: RIN-HF-5232H
Profibus version: RIN-HF-5233H
RS232/485 version: RAN-HF-5241H
Ethernet version: RIN-HF-5242H
Profibus version: RIN-HF-5243H

RS232/485 version: R-IN-HF-5231HM

Ethernet version: RIN-HF-5232HM
Profibus version: RIN-HF-5233HM

RS232: RIN-HF-5224H
RS485: RIN-HF-5225H

RIN-UHF-3122U
RIN-UHF-5121U
RIN-UHF-5131U

RS232/485 version: RIN-UHF-LR-4A-232

Ethernet version: R-IN-UHF-LR-4A-ET

RS232/485/Ethernet version: RIN-UHF-5325U
RS232/485 ETH+RTC: RIN-UHF-5325URTC
RS232/485/Ethernet version: RIN-UHF-5326U
RS232/485 ETH+RTC: RIN-UHF-5326URTC
RS232/485/Ethernet version: RIN-UHF-5335U
RS232/485 ETH+RTC: RIN-UHF-5335URTC
RS232/485/Ethernet version: RIN-UHF-5336U
RS232/485 ETH+RTC: RIN-UHF-5336URTC
RS232/485/Ethernet version: RIN-UHF-5345U
RS232/485 ETH+RTC: RIN-UHF-5345URTC
RS232/485/Ethernet version: RIN-UHF-5346U
RS232/485 ETH+RTC: RIN-UHF-5346URTC

RS232/485 version: RIN-UHF-5221U
Ethernet version: RIN-UHF-5222U
Profibus version: RIN-UHF-5223U

RS232/485 version: RIN-UHF-5237U
Ethernet version: RIN-UHF-5238U
Profibus version: R-IN-UHF-5239U
RS232/485 version: RIN-HF-5241H
Ethernet version: RAIN-HF-5242H
Profibus version: RIN-HF-5243H

LF

—_
N
[S2)
=

Frequency (Hz)

[
[ =
X =]

13.56M

13.56M

13.56M
13.56M
13.56M

13.56M
13.56M
13.56M

13.56M

13.56M

860-925M
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18000-6C

o
]

Supported Tags

IE O ERRNCEEZ ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL

NXP Mifare UL; NXP Mifare S20, S50, S70
NXP |-Code SLI

EM4200 / 4550
NXP Hitag 1,2,S

Legic PRIME & Advant

EREERRNCEEZ ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL

NXP Mifare UL; NXP Mifare S20, S50, S70;
NXP |-Code SLI

EM4200 / 4550;
NXP Hitag 1,2,S

EM4200 / 4550; NXP Hitag 1,2,S
NXP Mifare UL; NXP Mifare S20, S50, S70; NXP |-Code SLI

ENEERRNEEZ ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL

incl. Class 1 Gen 2

EM4200 / 4550; NXP Hitag 1,2,S
EM4200 / 4550; NXP Hitag 1,2,S
EM4200 / 4550; NXP Hitag 1,2,S

EM4200 / 4550
NXP Hitag 1,2,S

EM4200 / 4550
NXP Hitag 1,2,S

EM4200 / 4550
NXP Hitag 1,2,S

EM4200 / 4550; NXP Hitag 1,2,S

NXP Mifare UL; NXP Mifare S20, S50, S70; NXP |-Code SLI
NXP Mifare UL; NXP Mifare S20, S50, S70; NXP |-Code SLI
NXP Mifare UL; NXP Mifare S$20, S50, S70; NXP |-Code SLI

NXP Mifare UL; NXP Mifare S20, S50, S70; NXP |-Code SLI

NXP Mifare UL; NXP Mifare $20, S50, S70
NXP |-Code SLI

NXP Mifare UL; NXP Mifare S20, S50, S70
NXP |-Code SLI

NXP Mifare UL; NXP Mifare $20, S50, S70
NXP |-Code SLI

NXP Mifare UL; NXP Mifare $20, S50, S70

NXP -Code SLI

ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL
ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL
ALIEN Higgs3 Gen2; NXP U-Code GSXM / G2XL
ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2

NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM / G2XL

ALIEN Higgs3 Gen2
NXP U-Code GSXM / G2XL

Power Supply

5V
5V (via USB)

5V

5V
20dBm / 100 mW !

5V (via USB)

5V

5V
5V
33V
33V
12-27 Vdc voltage supply
12-27 Vdc voltage supply

1227 Vdc
voltage supply

1227 Vdc
voltage supply

12-27 Vdc
voltage supply

12-27 Vdc voltage supply
via USB

12-27 Vdc
voltage supply

via USB
24VDC =10 %
24 VDC +10 %

24 VDC =10 %
10 - 36 Vdc,
10 - 36 Vdc,
10 - 36 Vdc,
10 - 36 Vdc,
10 - 36 Vdc,

10 - 36 Vdc,

24VDC =10 %

24VDC =10 %

24VDC =10 %

Interface

Bluetooth V 2.0
Bluetooth V 2.0
Bluetooth V 2.0

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Ethernet

Ethernet

Ethernet

Ethernet

Ethernet

Ethernet

Ethernet

Ethernet
Profibus

Ethernet
Profibus

Ethernet
Profibus

Antenna

internal

internal

internal

internal
internal

internal

internal

internal
internal

internal

external

external

internal

internal
internal

internal

external

external

external

internal

internal
internal
external

external

internal

internal

external

external

external

internal

external

external

Dimensions
(mm)

125x 70 x 26
125x 70 x 26

125x 70 x 26

125x 70 x 26
84 x35x9

84x35x9

84 x 35x 9

70x 42 x 24
70x 42 x 24
145 x 50 x 30
90 x 160 x 30
110x 140 x 60
110 x 140 x 60

110 x 140 x 60

110 x 140 x 60

110 x 140 x 60

M30 x 78

90 x 160 x 30
110 x 140 x 60
110 x 140 x 60

110 x 140 x 60

110 x 140 x 60

110x 140 x 60

110 x 140 x 60

M30 x 78

75x 145x 35
110 x 140 x 60
110 x 140 x 60

220x 120 x 80
110 x 140 x 60
110 x 140 x 60
110 x 140 x 60
110 x 140 x 60
110 x 140 x 60

110 x 140 x 60

110 x 140 x 60

110 x 140 x 60

110x 140 x 60

Weight (g)

20
200

200

200
100

100

100

60
60
170
400
600
600

600

600

600

220

400
600
600

600

600

600

600

220

200
600
600

2000

700

700

700

700

700

700

600

600

600
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Protocols

Wireless Protocolls / Proprietary Protocolls

Further technologies are available to build up wireless mesh networks. Some protocols are based on top of the IEEE802.15.4 specification
(PHY and MAC layer specification) which is the standard for low data rate, low power networks. The advantage is the possibility to change
the transceiver from one supplier to another, so you are more independent than using a single source. The disadvantage is the specification
itself. The DSSS modulation, having 5 MHz per channel and only 16 channels available is very often not the perfect choice for an applica-
tion because it needs more energy and frequency resources than other modulation schemes. Also IEEE802.15.4 solutions are often based
on SoCs instead of separated transceiver and microcontroller. In case of using a SoC the advantage of being independent from a single

source is not given.

Thread

Thread is based on IEEE 802.15.4. At the network and trans-
port layers Thread uses a combination of IPv6, 6LowPAN
(IPv6 over Low power Wireless Personal Area Networks),
UDP (user Datagram Protocol) and

DTLS (Datagram Transport Layer Security).

The application layer can be defined individually. As it is
using IPv6, Thread can be used to integrate home automation
devices directly to the IoT, without the need of making any
protocol and address conversion. IPv6 has a strong encryption
and authentication mechanism integrated — the IPsec.

Part of this security protocol is:

= Interoperability

= Cryptographic protection of the transmitted data

= Access control

= Integrity of data

= Authentication of transmitter (user authentication)

= Encryption

= Authentication of keys

= Administration of keys (key management)

= The Thread Group has some strong market drivers in its
board, so we would not wonder if it will be the de facto
standard for home applications soon.
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ZigBee

Also ZigBee is based on IEEE 802.15.4. The technology sup-
ports large mesh networks and operates globally in 2.4 GHz
unlicensed bands. Transport and application layers are defined
by the ZigBee Alliance which aims to create IoT standards.

ZigBee is already widely adopted and includes a mature
application layer called the ZigBee Cluster Library. ZigBee uses
the counter mode (CTR) encryption, which has a 128 bit AES
length and the cipher block chaining (CBC) with a 128 bit AES
for the generation of the message integrity code (MIC).

Within ZigBee a Trust Center (TC) device is determining and
approving who wants to join the network. The Trust Center
either instructs the router to authenti—cate the joined device or
force it to leave. There are three types of ZigBee security keys
to protect the data: link, network and master/ application keys.
All of them are symmetric.

Nordic Semiconductor now offers a solution for Thread and
Zigbee with their nRF5 SDK for Thread and Zigbee for their
new SoC nRF52840. It can be used in parallel to Bluetooth 5,
ANT and other protocols at the same time. Together it enables
new cases by combining the different wireless technologies e.g
in the smart home.
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Protocols

6LowPan

6LowPan is an acronym for IPv6 over Low power Wireless
Personal Area Networks and is another protocol using IEEE
802.15.4. The working group IETF (Internet Engineering Task
Force) created the basis for connecting wireless sensor net-
works with the internet. The specialty of this protocol is that it
is not proprietary and is an open IoT networking protocol. It
is able to connect to the internet and thus offers the possibili-
ty to allocate an unique IP address to every single device. Fur-
thermore in contrast to other proprietary protocols it is able to
communicate with other IEEE 802.15.4 devices and can ope-
rate with devices on other IP networks link (e.g. Wi-Fi). Well
suitable applications for 6LowPan can be found in e.g. building
management, transport business and healthcare management.

Gazell and ShockBurst

Gazell is a free low-power open source protocol for the 2.4
GHz ISM band developed by Nordic Semiconductor, which is
implemented on top of the Enhanced ShockBurst (ESB) proto-
col. It is robust against interferences as it has channel hopping
functionality. It supports the star network topology between a
single host and up to eight devices. Data transfer within

Gazell or ShockBurst is carried out bidirectional. To prevent
data loss, Gazell and ShockBurst includes packet buffering,
packet acknowledgement and automatic packet retransmission
of lost packets.

Wirepas

Wirepas connectivity technology is an automated multi-hop,
self-configuring, self-healing low power wide-area mesh net-
work. It’s an ideal solution for large-scale industrial and infra-
structure IoT applications such as smart meters and smart cities.
All the Wirepas Connectivity intelligence is in the network. The
devices decide the best actions by themselves locally. No cen-
tral network management is needed. The local decision-making
ensures that the devices always operate the similar way, indepen-
dent of the network size or the devices’ locations within the net-
work. Through Wirepas, devices can automatically choose their
role according to the situation. This means that every device is

a possible routing point for forwarding data. The user does not
need to define the roles of the devices, this is done automatically
depending on what the optimal topology is at a given time.

Wirepas devices can act synchronously, and co-operatively select
the times and channels used for communication. All the availa-
ble channels in a given band can be used. Whenever two devices
want to communicate with each other they know the channel
and the exact times to send and receive. This way all unneces-
sary overhead, such as overhearing, idle listening, and intra-
network collisions, are removed. Furthermore Wirepas devices
can communicate data over multiple hops. The topology is opti-
mized continuously and adapts to changes in the environment
and the network. For each device there are multiple routing
options (next hops), and multiple Gateways (backhaul connec-
tion) can be used in the same network.
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Antennas

Home Automation

Security

Antennas

Adhesive Antennas

° CHIN| H
Type CA-C09-1 JZJ Type CA-C09-1 CW

antenna conceptor

Standard:  GSM/UMTS/LTE Standard:  GSM

Frequency: 850, 900, 1800, 1900, 2100 and 2600 MHz Frequency: 900 and 1800 MHz

Gain: 2.1dB Gain: 2.5dB

VSWR: <2:1 VSWR: <1:5

Available in different cable lengths and different connector Available in different cable lengths and different
types connector types

Holemounted Antennas

[ J [ J
Type 2J664 ‘ZJ Type 2J662

antenna conceptor anteana conceptor
Standard:  GSM/UMTS Standard:  Bluetooth/Wlan
Frequency: 850, 900, 1800, 1900 and 2100 MHz Frequency: 2.4 and 5.5 GHz
Gain: 2.2dB Gain: 5.0dB
VSWR: <2:1 VSWR: <2:1
Available in different cable lengths and different Available in different cable lengths and different
connector types connector types

[ ) (]
Type 2J661 JZJ Type 2J660B - BG

antenna conceptor antenna conceptor
Standard:  GPS Standard:  GSM/UMTS and GPS (BG: GPS/Glonass)
Frequency: 1575 MHz Frequency: 850, 900, 1800, 1900, 2100 MHz and
Gain: 26 dBat3V . 157542 Wiz
Supply 27_55V Gain: 2.2 dB (GSM/UMTS) and 26,0 (GNSS)
voltage Supply 2.7-55V

voltage

VSWR: <1.5:1

Available in different cable lengths and different Ui | <A WSl < A8 (V)
connector types Available in different cable lengths and different
connector types

102 | www.rutronik.com/wireless



http://www.rutronik.com/wireless

Antennas

Medical
Communication

Surface Mounted Ceramic Antennas

Type ANT2112A01080918A YAGEO Type  ANT8010LLOSR1516A YAGEO

Standard:  GSM Standard:  GPS/Glonass
Frequency: 900 and 1800 MHz Frequency: 1575 and 1602 MHz
Gain: 1.0 dB Gain: 1.69 dB

Type ANT3505B002TWPENS YAG Eo® Type ANT8010LLOSR1516A YAG Eo®

Standard:  GSM/UMTS Standard:  GPS/Glonass
Frequency: 850, 900, 1800, 1900 and 2100 MHz Frequency: 1575 and 1602 MHz
Gain: 291dB Gain: 1.46 dB

Type  ANT3216LLOOR2400A YAGEO Type  ANT1204FO07RO870A YAGEO

Standard:  Bluetooth/Wlan Standard:  ISM
Frequency: 2400 MHz Frequency: 868 MHz
Gain: 5.05 dB Gain: 1.67 dB
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Antennas

Magnetic Antennas

Type 2J301M

Standard:  GSM/UMTS

Frequency: 850, 900, 1800, 1900 and 2100MHz
Gain: 2,2dB

VSWR: <2:1

Available in different cable lengths and different
connector types

Type Co2MT07

Standard:  GSM
Frequency: 900 and 1800MHz
Gain: 0dB
VSWR: <1:5

Available in different cable lengths and different
connector types

Type 2J431G

Standard:  GPS/Glonass
Frequency: 1575 and 1602 MHz

Gain: 26 dB at 3V
Supply 2.2-5.5V
voltage

VSWR: <l.2:1

Available in different cable lengths and different
connector types

Type GPS-01

Standard:  GPS
Frequency: 1575 MHz

Gain: 28 dB at 3V
Supply 2.6-5.5V
voltage

VSWR: <2,0:1

Available in different cable lengths and different
connector types

Type 2J3015M

Standard:  ISM
Frequency: 868 MHz
Gain: 3dB
VSWR: <1.5:5

Available in different cable lengths and different
connector types
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anteana conceptor

»

d2J

antenna conceptor

di2J

antenna conceptor

PCB Antennas

Type 2JOX5PCB

Standard:  GSM
Frequency: 900 and 1800MHz
Gain: 0dB
VSWR: <2:1

Available in different cable lengths and different
connector types

Type 2JMASO1

Standard:  GSM/UMTS

Frequency: 850, 900, 1800, 1900 and 2100 MHz
Gain: 0dB

VSWR: <2.5:1

Available in different cable lengths and different
connector types

Type ANT8010JLC1B1516A

Standard:  GPS/Glonass
Frequency: 1575 and 1602 MHz

Gain: 20.7 dB
Supply 2.7-3.3V
voltage

VSWR: <2:1

Cable length 100mm with Ipex (U.FL) connector

Type 2JMASO05

Standard:  Bluetooth / Wlan
Frequency: 2.4 GHz

Gain: 2.2dB

VSWR: <1.5:1

Available in different cable lengths and different
connector types

Type ANTX100P001B24553

Standard:  Bluetooth / Wlan

Frequency: 2.4 and 5.5 GHz

Gain: 4,6 dB

VSWR: <2.5:1

Cable length 100mm with Ipex (U.FL) connector

antenna conceptor

antenna conceptor

YAGEO

antenna conceptor

YAGEO



http://www.rutronik.com/wireless

Stub Antennas Swivel Antennas

Type 2J020 aZJ Type 2JW031 -
antenna conceptor antenna conceptor
Standard:  GSM/UMTS Standard:  GSM/UMTS
Frequency: 850, 900, 1800, 1900 and 2100MHz Frequency: 850, 900, 1800, 1900 and 2100MHz
Gain: 2.1dB Gain: 3.0dB
VSWR: <2:1 VSWR: <2:1

Available in different connector types

CHIN| E CHIN H
Type W-231 Cﬁ Type W-79B Ci

Standard:  GSM Standard:  GSM

Frequency: 850, 900, 1800 and 1900 MHz Frequency: 850, 900, 1800, 1900 and 2100 MHz
Gain: 0dB Gain: 0dB

VSWR: <2.5:1 VSWR: <2.5:1

Available in different connector types Available in different connector types

CHIN| H CHIN I
Type PF-14 Ci Type PF-14 Ci

Standard:  Bluetooth / Wlan Standard:  Bluetooth / Wlan
Frequency: 2.4 GHz Frequency: 2.4 GHz

Gain: 0dB Gain: 0dB

VSWR: <2:1 VSWR: <2:1

Available in different connector types Available in different connector types

Flexible Antennas

Type 105263 molex

one company > a world of innovation
Standard:  GSM/UMTS/LTE

Frequency 850, 900, 1800, 1900, 2100 and 2600
MHz

Gain: 1.3dB

Available in different cable lengths with Molex
connector (U.FL)

Standard:  Bluetooth / Wlan Standard:  ISM

Frequency 2,4 and 5,5 GHz Frequency 868 and 915 MHz

Gain: 29dB Gain: 0.4dB

Available in different cable lengths with Molex connec- Available in different cable lengths with Molex
tor (U.FL) connector (U.FL)
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Antennas

Embedded Antennas for 2G/3G/4G

Type W3796 @ Pulse

Electronics

Standard GSM/UMTS/LTE

698-960 MHz, 1427.9-1660.9 MHz,
1695-2200 MHz, 2300-2700 MHz

Antenna Type PCB, SMD
Size 40x 7x 3 mm
GC Area 40.6x 15

Frequency

Embedded Antennas or GPS/Glonass/Beidou

Type w3011 @ Pulse
Electronics

Standard GPS

Frequency 1575.42 MHz

Antenna Type Ceramic Chip

Size 3.2x1.6x1.1

GC Area 4.00 x 4.25

GC Area 40.6 x 15

Antennas for ISM 868/915 MHz

Type w3013 @ g}c’!,loﬁg
Standard ISM

Frequency 868-870 MHz

Antenna Type Ceramic Chip

Size 10x3,2x4.0

GC Area 10.80 x 8.25 mm

GC Area 40.6 x 15

Internal Flexible Antennas

Type W3921B0100 @ Pulse

Electronics

Standard Bluetooth/WLAN/ISM

Frequency 2400-2500 MHZ
Gain 1dB
VSWR <20
Connector Available in different cable lenghts
with U.FL/W.FL connector
Type W3554B0140 @ Pulse
Electronics

Standard 4G

Frequency 698-960MHz, 1710-2690 MHz

Size 120 x 30 x 0.2 mm

Cable length 140 mm

Connector Available in different cable lenghts with

U.FL/W.FL connector
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Type

Standard
Frequency

Antenna Type

Size
GC Area

Type

Standard
Frequency
Antenna Type
Size
Polarization
GC Area

Type

Standard
Frequency
Antenna Type
Size

GC Area

GC Area

Type

Standard

Frequency

Size

Cable length
Connectors
GC Area

W3073

GSM
880-960 MHz, 1710-1880 MHz

Ceramic Chip Antenna

10x3.2x2mm
95 x 40

W3225

GPS/Glonass/Beidou
1575/1602 MHz
Ceramic Patch

25x 25 x4 mm
RHCP

40.6x 15

W3118A

ISM

869-894 MHz
Helical
2.5x8x8mm
6x 11 mm
40.6x 15

W3915

3G + GNSS Combo

Cellular 880-960 MHz, 1710-2170 MHz,
GNSS 1575.42-1605 MHz

74x19 mm
100 m

2 x U.FL
40.6x 15

Wire Loop on Plastic Carrier

Type

Standard

Frequency
Size
Connectors
GC Area

W7002

NFC

ISO/IEC 14443 A / B (MIFARE)
ISO/IEC 18092JIS X 6319-4/FeliCa)
NFCIP-1 / ECMA 3-40

13.56 MHz

94.6 x 56.8 x 3.65mm
2 x U.FL

40.6 x 15

(>Pulse

Electronics

(>Pulse

Electronics

(>Pulse

Electronics

(>Pulse

Electronics

(>Pulse

Electronics
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AVX ethertronics WLAN/BLUETOOTH Embedded Stamped Metal Antennas

Type 1000418 i= ethertronics Type 1002295 = ethertronics
Standard Bluetooth/WLAN/ISM Standard Bluetooth/WLAN/ISM
Frequency 2400-2485 MHz, Frequency 2400-2485 MHz
5150-5825 MHz
Antenna Type Metal Stamp Antenna Type Metal Stamp SMT
Size 45x11.3x5.1 mm Size 16.1 x15.7x 10.55 mm

Polarization Linear Polarization Linear

AVX ethertronics WLAN/BLUETOOTH Embedded PCB Antennas

Type 1001013 i= ethertronics Type M830520 = ethertronics
Standard Bluetooth/WLAN/ISM Standard Bluetooth/WLAN/ISM
Frequency 2400-2485 MHz Frequency 2400-2485 MHz,
5150-5825 MHz
Antenna Type SMD Antenna Type Ceramic
Size 15x3.2x3.3 Size 8.0x3.0x1.3mm
Peak Gain 2.6 dBi Peak Gain 2.4GHz: 1.0 dBi, 5 GHz: 2.6 dBi
AVX ethertronics GPS Ceramic Antennas AVX ethertronics GPS Helix Antennas
Type M830120 _{-'% ethertronics Type 1002857 _-f-; ethertronics
Standard GPS Standard GPS
Frequency 1.575 GHz Frequency 1.575 GHz
Antenna Type  Ceramic Chip Antenna Type Helical
Size 8.0x3.0x1.3mm Size 34.93 mm height, 15 mm diameter
Peak Gain 1.78 dBi Connector SMA
AVX ethertronics LTE flexible printed circuit Antennas AVX ethertronics LTE/LPWA Embedded Broadband Antennas
Type 1002289 2 ethertronics Type P822601 = ethertronics
Standard 2G, 3G, 4G Standard 2G, 3G, 4G
Frequency 698 - 960 MHz, Frequency 698 - 960 MHz,
1710 - 2690 MHz 1710 - 2200 MHz,
2500 - 2700 MHz
Size 53.6 x 25.1 x 0.2 mm Size 49.6 x 8.0 x 3.2 mm
VSWR 2.5:1 max VSWR 2.5:1 max
Connector U.FL compatible connector, 25 mm cable Polarization Linear

AVX ethertronics Antenna Solutions

2 21
ot (LS ¢ (((5)) 2
a(((cgn) & A (llgi)) & AN
= = . . - .
ethertronics Actie Antenna Technology eliminates
Passive Omni Directional Antennas Passive Antennas have "Null" areas of low Nulls by "Steering" the emission towards
emissions consumers using an intelligent algorithm and

flexible antenna structure in real time
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SIM Card Holders

SIM Card Holders Graoconn))

SIM (Subscriber Identification Module) cards is an integrated circuit that store mobile subscriber identity for authenticate subscribers
of mobile phone devices. The standard SIM card (Mini SIM -2FF) have been used since 1996 but with the release of Apple iPhone 4
in 2010 the smaller Micro SIM (3FF) started to become more popular in mobile phones. The Micro SIM and has the same thickness
and contact arrangement as the standard SIM card. Micro SIM also uses the same size and position of pins as the standard SIM card.
The card size for Micro SIM card is 12mm x 15mm x 0.76mm compared with 15mm x 25mm x 0.76mm for standard SIM card.

Nano SIM (4FF) was released 2012 and once again it was Apple that first adopted the new standard with the iPhone 5. The Nano SIM
use the same contact arrangement but is more thinner compared to Mini SIM and Micro SIM. The measurement for Nano SIM is
8.8mm x 12.3mm x 0.67mm.

Push/Push SIM Card Holder

Type CHO3-DD060-A Grabconn , Type CHO3-GB060-ABR Grabconn
Format: Mini SIM (2FF) Format: Micro SIM (3FF)

Number of contacts: 6 Number of contacts: 6

Height: 1.9 mm Height: 1.5 mm

Durability: 5000 cycles Durability: 1500 cycles

SIM card detection switch SIM card detection switch

Optional location peg

Push SIM Card Holder

Type CHO3-AA060-A Granconn Type CHO3-FB060-0BR Granconn ’
Format: Mini SIM (2FF) Format: Micro SIM (3FF)

Number of contacts: 6 Number of contacts: 6

Height: 2.4 mm Height: 2.4 mm

Durability: 10000 cycles Durability: 5000 cycles

SIM card detection switch No SIM card detection switch

Optional location peg No location peg

Flip SIM Card Holder
Type CHO3-KB060-HAR Granconn

Format: Nano SIM (4FF) Type CHO03-BH060-A GrabConn ’
6

Number of contacts:

Height: 1:35'mm Format: Mini SIM (2FF)

Durability: 1500 cycles Number of contacts: = 6

Location peg Height: 2.5 mm
Durability: 5000 cycles

SIM card detection switch
Optional location peg
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Timing Devices

Timing Devices EPSON

Epson provides many applicable oscillation devices for IC manufactures’ products. Rutronik has more detailed information about IC refe-
rence designs of many other IC manufacturers. Please contact us for further information. The leading quartz timing devices manufacturer
Epson is the only manufacturer of electronic components with in-house competencies for QMEMS Timing Devices and for semiconductors.
This combination is the base for outstanding product properties and excellent competitiveness.

Reference Design Information

IC Manufacturer Product IC Name Frequency ETC P/N
Fujitsu Microelectronics ~ WiMAX MB39C316 32.768000 kHz ~ FC-12M
Fujitsu Microelectronics  WiMAX MB86K23 48.000000 MHz  FA-128
Intel MCU (CPU) Hartsville 32.768000 kHz ~ FC-135
(Moorestown platform)
Intel Smartphone Lightning Peak 38.400000 MHz  FA-20H
Intel WiFi Crane Peak (-30/85°C) 40.000000 MHz = TSX-3225
Intel WiFi Crane Peak (-40/85°C) 40.000000 MHz ~ TSX-3225
Intel WiFi Jackson Peak 40.000000 MHz  FA-20H
Marble/Wilkins Peak
Nordic Semiconductor  Bluetooth LE nRF-24LU1 16.000000 MHz  FA-20H
TSX-3225
Nordic Semiconductor ~ Bluetooth LE nRF-80xx 16.000000 MHz ~ FA-20H
Nordic Semiconductor ~ Bluetooth LE nRF-80xx 32.000000 MHz ~ FA-128
Nordic Semiconductor  ISM NnRF-24Axx 16.000000 MHz ~ FA-20H
TSX-3225
Nordic Semiconductor ~ NFC nRF51x22 32.000000 MHz ~ FA-20H
Nordic Semiconductor ~ sub 1GHz RF nRF-9E5_05 16.000000 MHz ~ TSX-3225
Nordic Semiconductor  ZigBee nRF51x22 16.000000 MHz  FA-20H
Nordic Semiconductor  ZigBee nRF52xx 32.000000 MHz  FA-20H
FA-128
Nordic Semiconductor ~ ZigBee nRF52xx (-40/85°C) 32.000000 MHz  FA-128
FC-135
Renesas WirelessHD R8J43011A 32.768000 kHz  SG-3030LC
Renesas WLAN R8J43011A 40.000000 MHz ~ SG-211SCE
Renesas Zigbee M16C/6B3,6B4 16.000000 MHz  FA-20H
Renesas Zighee PD78F8058 32.000000 MHz = TSX-3225
Rohm WiFi BW9419 40.000000 MHz  SG-211SCE
STMicroelectronics BT-Module GSBT2461C1 24.000000 MHz ~ FA-128
STMicroelectronics BT-Module GSBT2461C2 32.768000 KHz  MC-146
STMicroelectronics FM Transmitter ~ STML24L901 16.000000 MHz ~ FA-20H
STMicroelectronics GPS STA8088 26.000000 MHz TG-5035CG-43N
STMicroelectronics Zighee STM32LWP 24.000000 MHz  FA-20H
STMicroelectronics Zighee STM32LWP 32.768000 kHz ~ FC-135
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Security

Why is Security important?....

Threats resulting from new technologies regularly make the headlines — whether thefts of vehicles with Keyless Go, illicit surveillance
scandals, data theft, disclosure of passwords on the Internet, or phishing attacks. However, the greatest damage is in most cases not
suffered by the users: Once negative publicity has stuck to a product, or a manufacturer, it becomes a serious threat to the business.
Encryption technologies offer comparatively cost-effective protection. When handling personal data, encryption is required by data

protection laws in any case.

Security is Always a System

The issue of security is often neglected in relation to embedded
systems especially. The result: Industrial spies can use hacked
devices to penetrate the entire corporate network, gain access
to the company's intellectual property (IP) and business secrets,
and manipulate data.

Users of smart home devices might unintentionally disclose
information to potential thieves through their security cameras,
or even open doors and windows for them by way of automated
control systems.

Automobiles are also subject to virtually infinite vulnerabilities
thanks to autonomous driving and over-the-air firmware
updates. When such cases become known, customers trust in
the device - or even the entire business - is lost.
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In view of this, encryption should be top of the priority list for
all manufacturers of connected products. In order to understand
encryption, it is helpful to consider what its aims are. These are
focused on three key areas: authenticity, confidentiality, integrity.
When a user wirelessly connects multiple products in his home,
for example, it is important that only authorized products can
join the network, and that both the data in the network and the
complete system are protected.

That is to say, protection must be in place against unauthorized
access to the network (authenticity), data tapping (confidentiali-
ty) and manipulation (integrity).

State-of-the-art cryptography covers all three aspects. It is availa-
ble in two fundamentally different modes: symmetric and asym-
metric encryption.
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Security

Hardware or Software?

Each encryption method can be implemented by software or The STSAFE (ECC 384, SHA 384, AES 256) products from

hardware. Software-based encryption entails the major disadvan- STMicroelectronics also offer the highest protection, based -

tage that the program is not an autonomous self-contained unit, among other features — on secure authentication, encrypted

but is always dependent on its environment, such as the opera- communications, secure depositing of keys, and protection

ting system. It is susceptible to errors and attacks as a result. And when running firmware updates.

there is another negative: As the microcontroller or processor

of an embedded system additionally has to handle the complex Standardized Trusted Platform Modules (TPMs) combine

encryption and decryption, loss of performance is inevitable. highly complex encryption and secure depositing of large
numbers of keys and signatures with protection against physical

The opposite case is represented by encryption using special- readout of the data stored in them. They are offered by Infineon

ly developed ICs. Their sole function is encryption, so there for example.

is no performance loss. Many encryption ICs are additionally
protected against physical attacks. The security of those
components — and also of the keys - is thus independent of the

security of the overall system. Encrypted Smart Home
A simple practical example illustrates the use of encryption ICs:
Encryption ICs in different designs meet the requirements of a In a smart home, simple authentication chips such as the Optiga
range of applications: Simple authentication chips, such as from Trust SLS ensure that only authorized devices - such as shutter
the Infineon Optiga Trust series, use asymmetric encryption controls or surveillance cameras installed by the user - are able
(ECC163), and are good choice for the authentication of origi- to log in to the central smart home gateway. An STSAFE Secure
nal accessories in consumer electronics for example. The Optiga microcontroller encrypts the communications between the
Trust E series with ECC 256 and SHA 256 assures authentication cameras and the central gateway.
of medical equipment, in smart homes, in industry, or in cloud
computing authentication for license management for example. A TPM in the central gateway assures key storage, firmware
updates, and the transfer of all data to the Cloud. As a result, the
The Optiga Trust P series with ECC 521 and RSA 2048 features homeowner can be certain that authenticity, confidentiality and
a Java-based operating system, in which dedicated applets can be integrity are assured.
programmed.

Selection Guide

flg?:::lr-er Part Name St(;l‘:;ilty Functionality (thn:) Cryptography Type of Host System I;'atg: Package
OPTIGA™ Trust B SLE95250 Basic Authentication 512 Byte ECC131 MCU without OS / proprietary OS /RTOS ~ SWI PG-TSNP-6-9
q q MCU without OS / proprietary OS /
OPTIGA™ Trust X CC EAL 6+ Connected device security 10 kByte ECC384 RTOS, Embedded Linux 12C
150 MCU without OS / proprietary OS /
OPTIGA™ Trust P SLJ 52ACA  CC EAL 5+ Programmable KByte ECC251 RSA2K RTOS, Embedded Linux UART VQFN-32
OPTIGA™ Trust E SLS 32AJA CC EAL 6+ COSt effe‘;glvjesgeggg? forhigh  3ypyte  ECC256  MCU without 0S / proprietary 0S /RTOS  12C  USON-10-2
Security Cryptocontroller for TSSOP-28
) OPTIGA™ TPM SLB 9645 - Trusted 6 Kbyte  ECC256 RSA2K Embedded Linux, Windows / Linux 12C VQFN-32’
Infineon Platform Modules
Security Cryptocontroller for TSSOP-28
OPTIGA™ TPM SLB 9660 CC EAL4+ Trusted 6 Kbyte  ECC256 RSA2K Embedded Linux, Windows LPC VQFN-32Y
Platform Modules
Security Cryptocontroller for y
OPTIGA™ TPM SLB 9665  CC EAL4+ Trusted 7|32yct)§ ECC256 RSAZK Embedded Linux, Windows LPC T\?QSQ,\'T_ —
Platform Modules
Security Cryptocontroller for q g
OPTIGA™ TPM SLB 9670 CC EAL4+ Trusted 6kBhyte ECC256RsAk  Cmocaded g‘g‘?‘ /Windows JMCU-— spy VQFN-32
Platform Modules prop y
3 Authentication, data integrity, N : . SO8N 8,
STSAFE-A1SX CC EALS+ confidentiality 6 kBbyte AES-128 Sigfox devices 12C UFDFPN 8
ECC256/384,
STMicro- STSAFEAL00 CC EALS+ Authentication 6kBbyte STl /53%3' MCU without OS / proprietary 0S I A S
electronics AES-128/256
Authentication, secure data 80 TRNG, DRNG,

STSAFE-J100 CC EAL5+ storage,
cryptographic services

DES/3DES, Java Card operating system / VGP 2.1.1 12C VFQFPN32

KBoyte ECC, AES
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OPTIGA™ TPM Cnfineon
Certified Security Solutions forComputing and Emerging loT Applications

OPTIGA™ TPM (Trusted Platform Module) is a standardized security controller which protects the integrity and authenticity of devices
and systems in embedded networks. Built on proven technologies and supporting the latest TPM 2.0 standard, OPTIGA™ TPM highlights
include secured storage for keys, certificates and passwords as well as dedicated key management. As the established, trusted market and

innovation leader in the Trusted Computing space, we offer a broad portfolio of certified OPTIGA™ TPM security controllers based on
the Trusted Computing Group (TCG) standard to suit all needs.

Key Features Key Benefits Applications
= High-end security controller with advanced = Reduced risk based on proven = PC and embedded computing
cryptographic algorithms implemented in technology = Network equipment
hardware (e.g. RSA & ECC256, SHA-256) = Fast time to market through concept = Industrial control systems
= Common Criteria (EAL4+) and FIPS reuse = Home security and automation
security certification = Flexibility thanks to wide range of = Energy generation and distribution
= Flexible integration with SPI, I’C and LPC security functions as well as dedicated systems
interface support key management = Automotive electronics
= Extended temperature range (-40 to +85°C) = Easy integration into all platform
for a variety of applications architectures and operating systems

Overview of OPTIGA™ TPM Family

SLB 9645 SLB 9660 SLB 9665 SLB 9670 SLB 9670
= TPM 1.2 « TPM 1.2 = TPM 2.0 =« TPM 1.2 =« TPM 2.0
= I2C interface = LPC interface = LPC interface = SPlinterface = SPlinterface
= Based on EAL4+ = TCG and Common = TCG and Common Crite- = TCG and Common = TCG and Common
certified TPM 1.2 Criteria EAL4+ ria EAL4+ Criteria EAL4+ Criteria EAL4+
hardware and firmware = FIPS 140-2 certified = FIPS 140-2 certified = FIPS 140-2 certified = FIPS 140-2 certified

May we please ask for creating the URL above and link it with: https://www.rutronik.com/suppliers/infineon/optigatm-product-family/
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OPTIGA™ Trust X

Best-fit Security for Your loT Device

The IoT enables a whole new raft of business and service innovations. Along with these opportunities come new security threats, however.
To capitalize in full on IoT opportunities, device manufacturers need strong, tamper-resistant protection. With the OPTIGA™ Trust X as a
turnkey security solution for industrial automation systems, smart homes and consumer devices, Infineon offers a best-fit security controller
for an easy and cost effective deployment of high-end security for your assets. OPTIGA™ Trust X enables new features and business models

that empower you to differentiate your offering including embedded security to stay ahead of the competition and grow.

Key Features

= High-end security controller

= Turnkey solution

= Full system integration support

= Cryptographic tool box

= Standard & extended temperature range
(-40 to +105°C)

= USON-10 package (3 x 3 mm)

Key Benefits

= Enhanced security for connected devices (IoT)
= Easy integration

= Cost-effective deployment

= Enabling new features & business models

Applications

= Industrial control and automation
= Consumer electronics

= Smart home

= Medical devices

OPTIGA™ Trust X SLS 32AIA020X Evaluation Kit

The OPTIGA™ Trust X evaluation kit is a quick and easy way of getting star-
ted with IoT security. The PC plug in board is based on a XMC4500 micro-
controller and comes with software providing the user an intuitive graphical
user interface. This allows users to try out the applications of the OPTIGA™
Trust X such as a one way authentication, insertion of cryptographic certifi-
cates as well as reading and writing data. The features include an easy to
use GUI for demo purpose, an intuitive getting started guide
with step by step descriptions, as well as all required
cables, software and documen- tation.
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STSAFE-A: An Optimized Solution K’I

augmented

STSAFE-A is an optimized solution providing strong authentication services. Its command set is tailored to address authentication,
establish a secure channel in the scope of a TLS session, verify signatures, and offer secure storage as well as decrement counters for
usage monitoring.

Relying on a Common Criteria EAL5+ platform, STSAFE-A is a highly secure authentication solution whose security is certified by
independent parties.

Particularly well suited for applications exposed to fraud or counterfeiting, such as consumables like printer, cartridges, accessories
for phones or gaming, USB Type-C devices, connected IoT devices based on Wi-Fi, Bluetooth Low Energy (BLE) or low-power
wide-area networks (LPWAN), IoT objects running critical credential or operating valuable services, STSAFE-A is the ideal solution
for customers wishing to build an ecosystem around their brand.

Security Features

Latest Generation of Highly Secure MCUs

= CC EAL5+ AVA_VAN5 Common Criteria certified Advanced Symmetric Cryptography
= Active shield = Key wrapping and unwrapping using AES-128/AES-256
= Monitoring of environmental parameters = Secure channel protocols using AES-1
= Protection mechanism against faults
= Unique serial number on each die Secure operating system
= Protection against side-channel attacks = Secure STSAFE-A1SX kernel for authentication and data
management
Advanced Asymmetric Cryptography = Protection against logical and physical attack
= Elliptic curve cryptography (ECC) with NIST or = Secure STSAFE-A100 kernel for authentication and data
Brainpool 256-bit and 384-bit curves management
= Elliptic curve digital signature algorithm (ECDSA) with = Protection against logical and
SHA-256 and SHA-384 for digital signature generation and physical attacks
verification

= Elliptic curve Diffie-Hellman (ECDH) for key establishment
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STSAFE-J: A Flexible Solution

Ly

augmented

STSAFE-] is a flexible secure solution based on Global Platform, Java 3.0.4 and dedicated Java Card modular applications. It offers a wide
range of cryptographic and secure services which meets the requirements of custom application.

Moreover, its Common Criteria EAL5+ certificate enables it to serve the smart grid market as well as those requiring strong security in

concentrators, gateways, and IoT devices.

Developers benefit from a comprehensive set of development tools and services:
= Expansion board compatible with STM32 Nucleo and Arduino boards
= Example code and libraries to be embedded in the application microcontrollers (authentication, TLS)

= Personalization services for the storage of trusted secrets

Security Features

= AIS-31 class PTG.2 compliant true random number
generator (TRNG)
= AIS-20/31 class DRG.3 deterministic number generator
(DRNG)
= Enhanced cryptographic algorithms:
= DES/3DES, ECC and AES
= SHA-1, SHA224, SHA-256, SHA384, SHA512, MD5 and
CRCl16
= Generic Mapping primitive for Password Authenticated
Connection Establishment (PACE) protocol
= Hardware security DES accelerator

= Hardware security AES

= Differential power analysis (DPA) and differential fault
analysis (DFA) countermeasures against side-channel
attacks

= Active shield

= Unique serial number on each die
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RUTRONIK Innovation Centers
AUTOMOTIVE, EMBEDDED, POWER & SMART

RUTRONIK (/'\ RUTRONIK
AUTOMOTIVE -~/ EMBEDDED

Discover Innovation in Motion Combine Technologies

AUTOMOTIVE Products Realize EMBEDDED Designs

RUTRONIK offers innovative pro- RUTRONIK will provide
ducts of leading manufacturers for the automotive specific support to manufacturers
industry. RUTRONIK brings together of machines with focus on professional
entire solutions for the following topics: I and robust applications.
Body & Convenience Drive Train Digital Signage Industrial Control
Chassis & Safety Connected Car Medical Transportation
eMobility Consulting
More information: More information:
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RUTRONIRK

ELECTRONICS WORLDWIDE

RUTRONIK
@ SMART

Efficient. Robust. Scalable. Discover the Internet of Things

your Design SMART Products

RUTRONIK POWER brings the latest know- RUTRONIK offers you a new range
ledge, scalable solutions and efficient support of bundled hardware, software and services.
for innovative power electronic components RUTRONIK brings together entire
together — not only in the focus markets: solutions to build applications for:

m Industrial m eMobility Health Home

m Home Appliance Retail Tracking

More information: More information:

www.rutronik.com/power
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Five Good Reasons for
Choosing Rutronik24

Order online and receive personalised on-site support.
We offer Catalog, Procurement, Mass Quotation
and Product Change Notifications.

1 Personal Support
= You Got it.

With Rutronik24 we have created a modular platform
that significantly simplifies your business processes.
The advantages of rapid online orders are combined
with a personal advisory service, tailored to your
needs. This has not replaced our personal service;
on the contrary: We are adding to it.

Catalog Procurement

All Roads 3 Everything
= Lead to Us. = at a Glance.

Are you looking for a particular electronic component? The Rutronik24 “Procurement” module provides you
Our Rutronik24 catalog will guide you reliably to the right choice: with a complete overview of your orders, item lists,
Our Product Groups Search will enable you to find the product you stocks, contracts and delivery times. You can conve-
are looking for in a maximum of three steps. The product groups niently download all the lists in Excel format and import
are divided into semiconductors, passive and electromechanical them into your inventory control system, for example.
components, storage technologies, displays & boards as well as Take the opportunity to save time.

wireless technologies. Using the fulltext and part number search,
you can select results after entering parts of the product or
manufacturer's name.
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RUTRONIR

next generation e-commerce

Advantages

for Developers

= Search and filter according to a maximum of
12 technical parameters

= Full text and part number search
= Data sheets, product links, application manuals

= Alternative replacement items suggested, e.g.
with discontinued components

for Buyers

= Quotation request or direct ordering with the delivery
and payment conditions agreed with Rutronik

= Position your complete component list in the mass
quotation tool and receive a complete offer

= Direct contact with your Rutronik contact person —

Mass Quotation

4 Everything in

= Just a Few Seconds.

Rutronik24 offers you the opportunity to access all the
information about our products very quickly. We have
developed the “Mass quotation” tool for the fast and
simple evaluation of your individual material. Upload
your comprehensive item lists to our system in one
file and this will then be returned to you, complete with
current prices and additional information, just a few
moments later.

worldwide

Visit us at

www.rutronik24.com

PCN

5 Everything from
= a Single Source.

Be fully informed of changes. Our Rutronik24 “PCN"
module keeps you up-to-date with current product
changes from our manufacturers. Not only do you have
access to an extensive PCN database, but the product
changes are also linked directly to the respective pro-
duct. This gives you the opportunity to react in good
time to the changes.
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Committed to excellence

B= Germany - Headquarters
Rutronik Elektronische Bauelemente GmbH | Industriestrafle 2 | 75228 Ispringen/Pforzheim
Tel. +49 7231 801-0 | Fax +49 7231 82282 | E-Mail: rutronik@rutronik.com | www.rutronik.com

Berlin
Justus-von-Liebig-Strafle 7
12489 Berlin

Tel. +49 30 8092716-0

Dresden

Radeburger Strafle 172
01109 Dresden

Tel. +49 351 2053 30-0

Erfurt
Flughafenstrafle 4
99092 Erfurt

Tel. +49 361 22836-30

European Branches:

= Austria

Rutronik Elektronische
Bauelemente Ges. m. b. H.
Durisolstrafle 11

4600 Wels

Tel. +43 7242 44901

I[N Belgium

Rutronik Belgium BVBA
Keppekouter 1
Ninovesteenweg 198
9320 Erembodegem-Aalst
Tel. +32 53739971

il Bulgaria

Rutronik Elektronische
Bauelemente GmbH

Blvd. Nikola Vaptzarov 35
Business Center Lozenetz
Floor 1, Office N° 1B

1407 Sofia

Tel. +359 2 974 86 46

Bl Czech Republic
Rutronik Elektronische
Bauelemente CZ s.r.o0.

Brno

Prazakova 1008/69, 15. floor
639 00 Brno

Tel. +420 5454 24-681

Prague

Na Pankraci 1638/43
140 00 Praha 4

Tel. +420 2 33343120

Denmark
Rutronik Elektronische
Bauelemente GmbH
Herstedostervej 27-29
2620 Albertslund

Tel. +45 7020 1963

[ Estonia

Rutronik Elektronische
Bauelemente GmbH
Vaksali 17A

50410 Tartu

Tel. +372 7370951

] Finland

Rutronik Elektronische
Bauelemente GmbH
Malminkaari 5

00700 Helsinki

Tel. +358 932912200

Frankfurt

Frankfurter Strafle 151 ¢
63303 Dreieich

Tel. +49 6103 27003-0

Freiburg

Basler Landstrafle 8
79111 Freiburg

Tel. +49 761 611677-0

Hamburg

Neue Groningerstrafle 10
20457 Hamburg

Tel. +49 40 35960 06-20

N France

Rutronik S.A.S

6, Mail de ’Europe
78170 La Celle St Cloud
Tel. +33 130083300
rutronik_sas@rutronik.com
Bordeaux

Tel. +33 557264000
Grenoble

Tel. +33 476610090

Le Mans

Tel. +332 43781697
Lyon

Tel. +33 472768000
Rennes

Tel. +33 2 23451440
Strasbourg

Tel. +33 388781212

= Hungary

Rutronik Magyarorszag Kft.
Aliz utca 1, 1117 Budapest
Tel. +36 12 31 33 49

I[N 1taly

Rutronik Italia S.r.l.

Via Caldera 21

Centro Direzionale S.Siro
20153 Milano (MI)

Tel. +39 02 40951-1
italia_ MI@rutronik.com
Bologna

Tel. +39 051 6463200

Florence
Tel. +39 055 8827332

Padua
Tel. +39 049 8697800

Rome
Tel. +39 06 228 782-1

Turin
Tel. 439 011 9022000

& Lithuania

Rutronik Elektronische
Bauelemente GmbH
Jonavos g. 30, 44262 Kaunas
Tel. +370 37 261780

= Netherlands
Rutronik Elektronische
Bauelemente GmbH
Takkebijsters 51a
4817BL Breda

Tel. +31 76 57 230 00

[ ] Norway

Rutronik Elektronische
Bauelemente GmbH

Olaf Helsets vei 6, 0694 Oslo
Tel. +47 22 767920

Hannover
Rendsburger Strafle 32
30659 Hannover

Tel. +49 511 228507-0

Mannheim
Amselstrafle 33

68307 Mannheim

Tel. +49 621 76 2126-0

Miinchen

Landsberger Strafie 392
81241 Miinchen

Tel. +49 89 889991-0

il Poland

Rutronik Polska Sp. z o.0.
ul. Bojkowska 37

44-101 Gliwice

Tel. +48 324612000

Gdynia

ul. Batorego 28-32
81-366 Gdynia

Tel. +48 58 78320-20

Warszawa

ul. Broniewskiego 3
01-785 Warszawa
Tel. +48 22 462 70-50

N Portugal

Rutronik Elektronische
Bauelemente GmbH

Avenida Marechal Humberto
Delgado Porta 8, 1°Andar, Sala R
4760-012 Vila Nova de Famalicao
Tel. +351 252 312-336/337

I} Romania

Rutronik Elektronische
Bauelemente GmbH

Martin Luther Str. no. 2, 3rd floor
300054 Timigoara

Tel. +40 25 6401240

Bucuresti
Tel. +40 21 3000141

i Russia
Rutronik
Beteiligungsgesellschaft mbH

Moscow

Leningradskoye shosse 57
125195 Moskwa

Tel. +7 499 9633184

Saint Petersburg
Newsky Ave 10

191186 Saint Petersburg
Tel. +7 812 3320073

[ Serbia

Rutronik Elektronische
Bauelemente GmbH
Maglajska 24a, 11000 Belgrade
Tel. +381 (11) 40412 90

s Slovakia

Rutronik Elektronische
Bauelemente GmbH, o.z.
Lazovna 11

97401 Banska Bystrica
Tel. +421 48 47223-00

[] Slovenia

Rutronik Elektronische
Bauelemente GmbH
Motnica 5

1236 Trzin

Tel. +386 1 5610980

E.]
uE ELECTRONICS WORLDWIDE

Niirnberg
Siidwestpark 10/12
90449 Niirnberg

Tel. +49 911 68868-0

Giitersloh

Brockweg 133

33332 Giitersloh

Tel. +49 5241 23271-0

Ratingen

Gothaer Strafle 2
40880 Ratingen

Tel. +49 2102 9900-0

= Spain

Rutronik Espafa S.L.

Barcelona

C/ Marqués de Sentmenat 54 - 58
3°1a 8, 08029 Barcelona

Tel. +34 93 4442412

Madrid

C/ Santa Leonor 65,

Parque Empresarial Avalon,
Edificio A, 4° Planta,

28037 Madrid

Tel. +34 91 3005528

San Sebastian

P® Ubarburu 39 - Poligono 27
office 303

20014 Donostia

Tel. +34 943 5095-00

EZ] Sweden

Rutronik Nordic AB
Kista Science Tower
Firogatan 33, 16451 Kista
Tel. +46 8 50554900

EJ Switzerland
Rutronik Elektronische

Bauelemente AG

Volketswil
Brunnenstrasse 1
8604 Volketswil

Tel. +41 449473737

[] Turkey
Rutronik Elektronische
Bauelemente GmbH

Barbaros Mahallesi, Ardic Sokak,
Varyap Meridian G2 Blok, No.: 09
34746 Bati Atasehir, Istanbul
rutronik_tr@rutronik.com

EE 1 United Kingdom & Ireland
Rutronik UK Ltd.

Headquarters UK

The Valley, Bolton

1-3 Courtyard, Calvin Street
BL1 8PB, Lancashire, UK
Tel. +44 1204 602200

Swindon

Whitehill Way

Windmill Hill Business Park
SN5 6QR Swindon

Tel. +44 1793 441885

% RUSOL

RUSOL GmbH & Co. KG
Industriestrafie 2

75228 Ispringen

Tel. +49 7231 801-2910
rusol@rusol.com
www.rusol.com

International Branches:

E usa

Rutronik Inc.

Dallas

2745 North Dallas Parkway,
Parkway Centre III, Suite 660,
75093 Plano, TX

Tel.: +1 469 782 0917

California
5201 Great America Pkwy, Suite 320
95054 Santa Clara, CA

Massachusetts
300 Baker Avenue, Suite 300
01742 Concord, MA

N Mexico
Rutronik Mexico S.A. DE C.V.

Prolongacion Tecnologico Norte 950B int. 1,

PISO 11-C, Colonia San Pablo

76130 Querétaro, Tel. +52 442 103 1805

B China

Rutronik Electronics (Shenzhen) Co., Ltd

Shenzhen
Room 807, No.98 Fuhua 1 Road

Futian District, 518048 Shenzhen City

Tel. +86 755 8240 7106

Shanghai

Room 1010, Dongchen Tower, No. 60
Mudan Road, Pudong New District
Shanghai 201204

Tel. +86 21 38867-888

Chengdu

Room 1408, Building E, China Overseas

International Center,

No. 333 Jiaozi Avenue, 610041 Chengdu

Tel. +86 28 8651 2664

3 Hong Kong
Rutronik Electronics Asia HK Ltd

54/F, Hopewell Centre
183 Queens Road East, Wan Chai
Hong Kong, Tel.+852 3602 3135

™9 Singapore

Electronics Singapore Pte Ltd
10 ANG MO KIO Street 65
Techpoint #06-02A/03A
737854 Singapore

Bl Taiwan - Taipei
Rutronik Electronics Asia HK Ltd

Room 810, 8F, No. 367,
Fuxing N. Rd. Songshan Dist,
Taipei City, 10543 New Taipei
Tel. +886 2 2175 2936

== Thailand - Bangkok
Rutronik Electronics Asia HK Ltd

2/1 Soi Rom Klao 25/2

Rom Klao Road,
Khlongsamprawet Ladkrabang,
10520 Bangkok

Tel. +66 2 737 6423
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our sales team.

please

Please note, there could be some limitations for some franchised product lines in several countries. For more infor



