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Why should you consider ZigBee?



devices to communicate. Does that
mean that ZigBee is the Swiss Army
knife of wireless, heck no! ZigBee has
been built with tender loving care and a
great amount of guidance and patience
to position it for command and control
networks. ZigBee started as an IEEE802
study group, specifically IEEE802.15.4.
“The IEEE 802.15 TG4 was chartered to
investigate a low data rate solution with
multi-month to multi-year battery life and
very low complexity. It is operating in

an unlicensed, international frequency
band. Potential applications are sensors,
interactive toys, smart badges, remote
controls, and home automation."”

The key is low power. The task group
wanted to be able to build devices that
would run from batteries for literally
years. Sometimes even decades! To do
this, optimizations were made in the
network join and rejoin time, so that
devices (or at least their radios) could
be off the majority of the time and
device addresses (based on the IEEE
64-bit address) were stretched to allow
billons and billions of new devices to
have unique addresses. In 802.15.4 the
developers of the specification worked
hard to produce a very versatile and
robust IEEE standard. This initial group
of IEEE members became the ‘founding
fathers’ of the ZigBee Alliance.

Simply stopping at the IEEE802.15.4
Media Access Controller (MAC) does not
guarantee that people will build devices
capable of ‘talking’ with each other.
Frankly you can use almost any network
stack over an |IEEE802.15.4 MAC.

There are many people out there today
creating products that communicate
with one another using proprietary
network links on top of IEEE802.15.4
MAC/PHY chips. The ZigBee Alliance
brought together a group of companies
that work together to agree on how

the Network, Applications Framework
and Applications Interface are defined.
These agreed upon definitions set

the stage for interoperable products;
products that can literally ‘talk’ to one
another, regardless of manufacturer.

The ZigBee network is a fusion of three
networking topologies; star, cluster tree
and mesh. These provide for different
requirements of network size and
function. Mesh networking becomes the
lynch pin of a highly reliable network of
devices. Mesh networking allows for
messages to flow through the network,
regardless of physical topology. It also
builds in link redundancy, so that if

nodes within a network are removed,

its batteries die or someone unplugs it,
the network has enough intelligence to
notice that those routes are no longer
valid and creates new routes for the
messages to flow through. An additional
benefit of mesh networking is that it
allows the physical network coverage to
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grow with each router that is added near
the network’s periphery. This breaks
the dependence of the farthest node in
the network having to directly talk to the
network coordinator. The elimination

of this dependence allows for lower RF
power to be used, which in turn lowers
the amount of real power that is used,
and helps to extend battery life. Mesh
networking enables simple and robust
deployment of ubiquitous wireless
networks. As long as you are within the
mesh, you have connectivity.

Once a viable network is established, we
now need to make sure that the devices
speak the same language and exchange
data in defined formats, so they can
exchange information. ZigBee defines
the language in application profiles. It
is the successful implementation of
these profiles that guarantees end
products can exchange data with one
another and ensures multi-vendor
compatibility. Don’t misunderstand,
use of ZigBee Alliance sanctioned
application profiles is not mandatory;

if your application does not require
multi-vendor compatibility you can

still leverage the ZigBee network layer
in your product and create your own
private profile. Private profiles can be
used to create networks of products
that can communicate with one another,
but protect data from being exchanged
with devices from another manufacturer.
It is even possible to create devices
which can become part of the same
network infrastructure and allow data

to flow through devices from multiple
manufacturers, but maintain data
privacy.

Since ZigBee has what is needed to

create interoperable products, why don’t
we see more of them in the market place
today? Simple, ZigBee is destined to be
like the world’s tallest skyscraper! Have

you ever watched a skyscraper being
built? When they break ground, you
soon expect to see a building beginning
to be built. It takes months, or even
years before we see any work being
done above the ground. They muck
around forever digging a big hole and
building a strong foundation which is
crucial to building a skyscraper. Without
a strong foundation, the structure would
topple over as you tried to build higher
and higher. It is also amazing to watch
as the building finally does start to pop
up above the ground, construction
seems to proceed at a pace that we
might not have imagined possible.
ZigBee has been building a foundation
for several years. The Alliance has been
working very hard to make sure that as
ZigBee moves from the below ground
building phase, to the above ground
building phase, people are given a
strong foundation to confidently build
products on top of what will stand the
tests of time.

Oki Electric was founded in 1881,

as a manufacturer of telephones and
telephone exchange equipment. Over
the years, Oki continued to develop
leading edge products such as telegraph
machines, telephone exchanges,
wireless equipment, semiconductors
and computers. Oki Electric’s
semiconductor era began in 1965. OKki
Electric was convinced that a shift was
occurring from transistors to IC’s and
began an IC R&D team.

The team set out to create an IC for use
in electronic telephone exchanges.

By 1971, this team successfully created
a bipolar device that was approved by
NTT (Japan’s version of MaBell) for use
in equipment to be supplied to NTT. In
parrallel with this effort, Oki also began
to research MOS (the predecessor

of CMOS) devices. Oki entered into

the MOS market with devices for
telecommunications and quickly gained
notoriety as a manufacturer of ICs

for low power applications such as
watches'" Thus began the development
Oki’s semiconductor division and the
birth of Oki’s history of providing low
power semiconductor components for
the communications industry. Hmm,
communications and low power sounds
a lot like ZigBee! So not only has

Oki been in business for more than

120 years and in the semiconductor
business for more than 40 years, it has
also been a key player in low power and
communications devices.
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Oki has been involved with IEEE802.15.4
since 2002 and is one of the early
members of the ZigBee alliance. Oki
produced its first IEEE802.15.4 radio in
June of 2004. The following January

an IEEE802.15.4 MAC was added to

the device to become the world’s first
IEEE802.15.4 single chip solution,
known as Oki’s ML7065. In June of
2005 the ML7065 was successfully

used in a ZigBee platform that attained
ZigBee Compliant Platform (ZCP)
certification. These efforts have become
the foundation of Oki’s ZigBee solutions.
Oki is pushing forward with additional
ZCP certifications and creating complete
solutions for its customers to quickly
and easily implement systems using Oki
semiconductors and ZigBee technology.

In the beginning there was Glaramara4
(G4), this was the first ZCP to use Oki’s
ML7065 and attain the status of a ZigBee
Compliant Platform. As of today, the

G4 platform has been upgraded to

the Woodend4 (W4) and is available
today from Nu Horizons and Integration
Associates. It meets all the requirements
of ZigBee 1.0.

While G4 was being developed,

Oki also augmented its Advantage

line of microcontrollers with the
ML67Q4060/4050 series of ARM7TDMI
based MCUs. With the introduction of
these MCUs Oki created the Advantage
Microcontroller Evaluation platform,

lovingly known

as AME
Complete ZigBee Solution (pronounced
Aim-me). AME
- Software and the AME-
BCompliant Zigbee Alliance Version1.0 31 klt were
designed to
Hardware be a modular
ML7065 LS and extensible
BComplete Single Chip platform

allowing quick
evaluation of the
microcontroller
through well
documented
code snippets,
complete
working demo
applications and
easy to use hardware. AME also proved
to be an excellent platform for ZigBee
stack development, and it was simple to
add Integration Associates Mini-Outerside
(MO) radio module based on the Oki’s
ML7065 to AME with an SPI adapter
board. We are very happy to announce
that AME (ML67Q4051 based) and MO
(ML7065based) have become Oki’s
second Zig Bee Compliant Platform!

Oki’s investment in
ZigBee on ARM Phed
extends beyond i I

the fact that this = &=L}

provides a complete ?.'-S“'--‘-'- i
solution, hardware —
and software, & i i
from Oki; to ="
a belief that
designs today
are heavily
driven by time
to market. I ( <in
Oki believes —— i
that by using a = .
combination of Oki's & § ¢ & swf
ARM processors,
plus Oki’s ZigBee
capable radios, we
have created an extensible architecture
that removes the concerns about running
out of either processor bandwidth or RAM/
ROM space. The ML67Q4050/4060 series
is a key feature of this combination by
having series members that have options
for external address/data bus and also
small foot print members with no external
address/data bus, but maintain identical
peripheral function and port location.
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In addition to AME and MO, we also
created the Oki Advantage Design
Accelerator or ADA. The first ADA board
developed by Oki, also known as ADA-1,
is designed as an AME companion. The
ADA-1 mates directly with the headers
provided on AME and greatly enhance
AME’s attributes. ADA-1 adds:

» Additional Flash

* CAN Transceivers

* An Oki CODEC

* Ethernet 10/100 MAC + PHY

* A graphics LCD Controller

* Secure Digital Card slot

* An Oki USB Host/Device Controller

* 16-bit Analog to Digital Converter

* Two Connectors for us with either
the Mini-Outerside (ML7065) or other
SPI Peripherals.

As you can see, ADA creates the perfect
ZigBee bridge development board to all
types of physical interfaces.

While AME, MO and ADA are a great
software and hardware development
platform and include everything needed
for software evaluation and hardware
development, it became obvious that
for true
evaluation

of ZigBee,
whose major
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and use in small devices, a new tool
was necessary. Oki defined and created
a new platform, the ZigBee Network
Evaluation/Demonstration platform or
zNED (pronounced zed-ned). zNED

will début in the summer of 2006 and
has several guiding principals that were
adhered to in his creation:

1. Consideration to long battery life must
be given, therefore all non-essential
functions of zZNED can be disabled



to extend battery life. Additionally,
zNED ships with an on-board battery
holder for a set of AA batteries.

2. zZNED must be small, but not tiny.
In other words, zZNED must be able
to be used to create proof-of concepts
for marketing/management signoff,
therefore it is not so tiny that some
customization or extension of zNED is
not possible. zZNED is a
little taller than a business card.

3. zNED must have some type of sensor
inputs. zNED includes a host of
commonly used sensors to allow for
quick prototyping; temperature
sensor, photo detector, an OKI
MEMs based digital output Tri-Axis
accelerometer, in addition to three
user definable buttons.

4. On board human interfaces: three
user definable LEDs, and provisions
for an optional LCD
(2 line x 16 character).

5. Programming, debug and
communications ports: on board
JTAG and RS-232 connectors. NED is
a full development tool, not just a
demo board.

6. Versatile: zZNED can run from either a
set of AA batteries, wall power
(via power adaptor), or can be
powered via USB through JTAG while
being debugged. NED also allows for
easy access to the 12C bus, GPIO and
peripheral interfaces.

And there you have it ... the land of O.Z.
Oki has built a great base from where
to launch all types of ZigBee solutions.

zNED (the small wireless sensor module)s

will be launched this summer. zZNED will*
be available in Oki’s ZigBee Developers
Kit (ZDK). zNED will also be available_ -
stand alone to allow the purchase ofg’,

as many nodes as required for prop

evaluation of ZigBee based networki g ,’
in the target application. The Oki ;D.K :

is a fully-featured ZigBee Develop
Kit containing the zNED, two IAl |

ZigBee Developers Kit:
OKI-ZDK-01

ZigBee Network Evaluation/ Demonstration Board:
OKI-zNED-01

IEEE802.15.4/ZigBee USB dongles,

an IAR JLINK JTAG debugger, and
evaluation versions of IAl's ZigBee
software for Oki’'s ARM, IAR’s EWARM,
Daintree’s IEEE802.15.4/ZigBee network
analyzing software and Segger’s embOS
RTOS. This complete combination

of hardware and software allows
designers to quickly evaluate ZigBee
and seamlessly move to product
development. AME and MO (ARM
development board and ZigBee radio
card) are available now and allow you
to not only get things working quickly,
but also allow for easy probing of any
of the signals on AME, and simple
expansion through use of the headers
on AME. ADA-1 (An AME add-on board
with a whole host of communications
interfaces) is also in the works, and will
create an ideal platform for creating all
sorts of ARM based applications and
communications bridges/gateways.

ML7065 RoHS:
ML7065-034GDZA3A
ML67Q4050 Series:
128K Flash RoHS:
ML67Q4051-1NNNTCZG3A
64K Flash RoHS:
ML67Q4050-1NNNTCZG3A
ML67Q4060 Series:
128K Flash RoHS:
ML67Q4061-1NNNTCZG3A
64K Flash RoHS:
ML67Q4060-1NNNTCZG3A
AME-51 Kit:
ICD-SK(AME67Q4051-1)
W4 (Woodend4):
IA MSC-DBSB4
ZigBee modules based on
Oki’s ARM & Radio:
Full Function ZigBee Embedded Module:
IA OEM-DAMD1 2400
Serial ZigBee Embedded Module:
IA OEM-DAMD?2 2400

Oki has the solutions you need to
wirelessly enable your products.The
ZigBee skyscraper is reaching new
heights daily.

Glossary:

AME: Advantage Microcontroller Evaluation platform
AME-51: ML67Q4051 based AME board

AME-51 kit: AME-51 plus IAR Embedded
Workbench for ARM and the J-Link USB based
JTAG debugger

G4: Glaramara4, Renesas H8 based MCU
development board available from Integration
Associates and used in conjunction with ML7065 to
create a ZigBee test and evaluation platform

MO: ML7065 based radio module for evaluation
and development. Used in conjunction with
Glaramara4, Woodend4 and AME-51

W4: Woodend4, Updated version of the G4

ZDK: ZigBee Developers Kit

ZNED: ZigBee Network Evaluation/

Demonstration board

Therefore the only real question is:

Where will
the yeIIow

" For more information about Oki’s ZigBee products,
please visit:
www.okisemi.com/us/zigbee

To order Oki’s ZDK or zNED please visit:
www.nuhorizons.com/zigbee

' http://www.ieee802.org/15/pub/TG4.html

i Progressive Spirit: The 120-Year History of Oki
Electric, copyright 2002 by Oki Electric Industry Co., Ltd.




