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1 Introduction
The Gateway Evaluation kit is a development environment for wired-to-wireless connectivity
applications. The kit includes the following:

e Gateway board (motherboard) with USB & Ethernet connectors

e A radio module (daughter board) — which is radio-standard-specific

e Embedded software development suite, CyanIDE 2

e Debug adaptor (to provide the MCU debug connection for the CyanIDE 2 debugger)

The development kit provides a fast-start for OEMs wishing to implement and integrate USB,
Ethernet, and other wired communication functionality, into their products.

Different or new radio standards can be accommodated by changing the radio daughter board
and a firmware update.

CyanlIDE 2 includes radio-specific software peripherals to enable rapid switching over to
different radio standards (for example, from Wireless MBus to ZigBee).

Gateway Board

Radio Modules

Wireless ZigBee

M-BUS

Module versions of the evaluation kit, which plug into the OEM’s proprietary motherboard, are
available for requirements where further access to microcontroller device pins is needed.

High-volume OEMs wishing to integrate and modify the gateway board circuitry (for example, to
support multiple/emerging/proprietary radio standards) should contact Cyan for a manufacturing
package.

Cyan supplies microcontrollers, board-level gateway products (with RF according to the
wireless standard), s/w protocol stacks, and low-cost development tools/boards.
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2 PC and Cable Requirements

These notes guide first-time users through:

Installation of CyanIDE 2.
Connecting-up the gateway board, the elCE debug adaptor and the PC.

Selecting an example project, building and downloading the application, and running
the demonstration.

CyanIDE 2 installs on a PC running Windows XP or Vista. The PC must have the following
available:

1GB of free disk space.
CD-ROM drive.
One Ethernet port (for use in example projects).

Two USB ports (one for connecting the elCE debug adaptor, one for use in example
projects).

A serial port or an additional USB port with a USB-serial converter cable (to display
“printf” status/debug messages from example projects) — ideally one per each gateway
board being used.

The use of a powered USB hub is suggested.

The PC should also have installed:

Internet Browser.
Adobe Reader.
Terminal Emulator program.

WinZip (or similar, to unzip files).

In order to run the example projects, the following may also be required:

5V PSU. (Optional, if the supply from the elCE debug adaptor, itself USB-powered, is
not sufficient. This may exhibit itself by a failure of the debugger at download time.)

Ethernet cable (for gateway board to PC connection).
USB flash drive (for the embedded web server projects).

USB adaptor cable to allow the USB flash drive to be connected to the USB peripheral
connector on the gateway board.
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3 Installation of CyanIDE 2

3.1 CyanIDE 2 Version Notes

The Gateway Evaluation kit requires CyanIDE 2.1.1 or a later version. CyanIDE is supplied on
the CD included in the kit.

The CD contains the complete suite of software development tools for Cyan microcontrollers
and full documentation on the development kit boards.

Cyan does not release patches but releases complete updated versions of CyanIDE. These are
made available for download on the Cyan website. Developers should regularly check the Cyan
web site for the latest version.

3.2 Installation Notes

Insert the CD in the drive and it should autoplay.

If it does not, then go to My Computer, right-click on Devices with Removable Storage and
select Autoplay.

Follow the prompts to install CyanIDE.

(A previous installation of CyanIDE 1.4 can co-exist with CyanIDE 2.1.1.
A previous installation of an earlier version of CyanIDE 2 can co-exist with CyanIDE 2.1.1.)

IMPORTANT: Close all other applications before starting set-up.
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4 Connecting-Up

The target system is shown, in diagram form, for reference at the end of this section. The
diagrams may be useful when following the instructions below.

4.1 Target System Connections
Connect-up as follows:
1. Fit the radio module to the gateway board.
a. The radio module plugs into the two 16-pin headers.
b. The antenna connector is adjacent to the 10-way debug connector.
2. Connect the elCE adaptor to the gateway board using the ribbon cable.

Connect the elCE adaptor to the USB cable (for connecting to the PC) — DO NOT
CONNECT THE USB CABLE TO THE PC AT THIS TIME.

4. If an example project is to be run, the “printf” status/debug messages (displayed using
a terminal emulator) are required. Connect a 3-way serial cable to J10 on the gateway
board:

a. If using the 3-way cable from the Cyan Cable kit, pin 1 is indicated by the arrow
on the moulding of the connector. Pin 1 on the board header is nearest the
debug connector — see diagram below.

b. This cable should be connected to the PC serial port, or to a USB-Serial
converter (if the PC has USB but no serial ports).

(The COM port number should be noted for setting-up the terminal emulator;
to check the port number, at the control panel, select:
System->Hardware->Device Manager->Ports (COM&LPT) )

5. Connect the antenna to the radio module.

6. Check all connections are made, then connect the USB cable from the elCE adaptor to
the PC. This powers-up the target system.

4.2 Target Power

The gateway board is powered from the elCE debug adaptor, which in turn is powered from the
PC USB port.

If the supply from the elCE adaptor is not sufficient to drive the gateway board, an external 5V
power supply may be used. Simply connect the external supply to the d.c. jack on the gateway
board. The on-board circuitry includes blocking diodes which eliminate the need for supply
changeover links.

If the elCE adaptor is connected to the PC via a USB hub and does not connect reliably to the
target gateway, then check the power supply voltage. A USB hub powered by a separate PSU
is recommended.

Note: the module version of the gateway board, which plugs into the customer’s main board,
requires a 3.3V supply connected through the module daughter board pin headers.

A “gateway module” has pin headers on the underside to allow it to plug into a motherboard.
A “gateway board” is for stand-alone use.
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4.3 Connection Overview Diagrams

uUsB Ethernet

1
_—
—
4
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(Y

elCE Adaptor
. (also known
3-way Serial Lead as “dongle”) ;g

(for “printf” status
messages/ debugging)

System Connection Overview

ZigBee
Radio
Module

312157}

EACly RHEA

2.4/5.86Hz

Module / Antenna Connection

Shrink
wrap

Pin3
— ToPC

Pin1

3-way Serial Cable (as in Cyan Cable kit) — Connector Close-up View
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5 Summary of Example Projects

Built into CyanIDE 2 are example projects for the Gateway, including:

¢ Basic Ethernet and USB demo projects.

USB peripheral, host and mass storage applications.
e TCP/IP examples using the open source ulP stack, including:
o Embedded webserver, FTP, FAT filing system.

e Cyan Cy-Net 3, a wireless mesh network protocol, using an ISM-band Micrel
MICRF6x0 RF transceiver (requires an mCOG-RF-1X-M1 of the selected frequency).

e Wireless M-Bus, an industrial and utility metering radio protocol, using a Radiocrafts
RC1180 module (requires an mCOG-RF-RCWMB).

e ZigBee utility metering example using an Ember EM260 device (requires an mCOG-
RF-EMZ1-2).

Note: The Cyan mCOG-xxx radio modules are listed on www.cyantechnology.com.
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6 ZigBee Example Projects
6.1 Overview

6.1.1 Radio Module
It is assumed a ZigBee daughter board, an mCOG-RF-EMZ1-2 (using an Ember EM260), is
fitted to the gateway board.
6.1.2 Projects Summary
CyanIDE 2 includes the following example projects:
e Concentrator — the gateway receives data over-the-air via the EM260
o Meter — the gateway sends data over-the-air via the EM260

o Gateway — data received via the EM260 is combined with an embedded web page and
served via Ethernet and TCP/IP to a PC browser

e Sink Demo — the gateway acts as a concentrator and receives over-the-air data from
an Ember EM260 SPI/UART Breakout board fitted with an EM260 radio daughter
board.

To demonstrate the Concentrator, Meter and Gateway projects requires two Cyan Gateway
boards.

Further details on the Ember boards are in Appendix B.

6.1.3 Using Two Gateways - System Overview

The system comprises:

CyanIDE2 = B CyanIDE2
Meter = = = Concentrator
Project == Project

m Ethernet
serial elCE

Mcu Adaptor 1

serial eICE
Adaptor 2

................

"““0““““0]

Gateway 1 Gateway 2

Gateway 1 linked via ZigBee to Gateway 2

6.1.4 Antenna Fitting Note
It is recommended appropriate antennas are fitted to both mCOG modules.

If no antennas are fitted, then the boards will have to be positioned very close together but a
working system is not guaranteed.
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7 Meter and Concentrator Example Projects

7.1 Overview
It is assumed there are two gateway boards and two elCE adaptors.
e Gateway1 is used as a meter.

o Gateway? is used in two ways, firstly as a concentrator (to receive data over the
ZigBee link), and secondly as a gateway, to receive the data, and to serve an
embedded web page (from internal flash memory) using Ethernet and TCP/IP to a web
browser running on a PC.

CyanIDE 2 is invoked and connected to gateway1 using elCE adaptor1. (elCE adaptor2 is not
connected to the PC at this time.)

elCE adaptor2 is then connected to the PC. CyanIDE 2 is invoked for a second time such that a
separate instance is running on the PC. It is connected to gateway?2 using elCE adaptor2.

(This order is the simplest mechanism for ensuring the correct instance of CyanIDE 2 is
connected to the correct gateway board.)
7.2 Steps/Procedure
The steps for the meter and concentrator projects are:
¢ Invoke CyanIDE 2.

e Connect only the elCE adaptors and update if required.
Their IDs must be different.
The firmware must be the latest version.

e Connect up gateway1 and elCE adaptor1.
Ensure gateway?2 and elCE adaptor2 are disconnected from the PC.

¢ Create and build the CYDF ESZP EM260 meter project.

e Using the Configurator, note the serial port configuration for the terminal emulator.

e Invoke the terminal emulator and configure.

e Download (to gateway1) and run the meter project to ‘main’ (where execution breaks).
¢ Resume execution and confirm project title is displayed by the terminal emulator.

e Suspend execution.
At this point gateway1 is ready to act as a meter emulator. Now for gateway?2.

e Connect up gateway2 and elCE adaptor2

¢ Invoke CyanIDE 2 to obtain two instances running on the PC

e Create and build the CYDF ESZP EM260 concentrator project

e Using the Configurator, note the serial port configuration for the terminal emulator

e |Invoke the terminal emulator, to obtain two instances running on the PC, and configure

o Download (to gateway?2) and run the concentrator project to ‘main’ (where execution
breaks)

e Resume execution and confirm project title is displayed by the second terminal
emulator instance

o At this point, gateway? is up-and-running

o Restart the meter project on gateway1 — the gateway?2 terminal emulator should
display data from gateway1.
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7.3 elCE Adaptors — ID and Firmware Version check

Connect elCE adaptor 1 to the PC. Ensure only one elCE adaptor is connected to the PC. It
should not be connected to a gateway board at this time.

Invoke CyanIDE 2 - from the shortcut on the desktop or from the program list.

At the prompt to enter a workspace, use the default (or enter a preferred alternative
workspace).

E Workspace Launcher

Select a workspace

CyanlDE 2 stores wour projects in a folder called a workspace.
Choose a workspace Folder bo use For this session,

Workspace: C\Documents and Settingsiwarkspace w || Browse...

[Juse this as the default and do not ask again

|_ oK Jl Cancel J

Click OK to bring up the Welcome screen. This is only displayed automatically on the first
invocation. (On subsequent invocations, it can be accessed from the Help menu.)

Welcome to CyanlIDE 2

ray f % (i R
o VAN /N 4

¢

cyan

Close the Welcome window - click on X in the Welcome tab. (The developer is encouraged to
explore the Overview, First Steps or Web Resources, by clicking on the central icons).
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The Workbench is displayed, typically as shown below.

=
3 Configurator - CyanIDE 2 PEx
File Edit Navigate Search Broject Configurator Debug Window Help
- Active Project: Click to Set Active Project >>> v [ - 0 : QA
I | 3 configurator |
(=] peripheral Explorer 2 = O = O B cyan Property view 12 =0
Bi=N
Property Value
At Control 52 =0
S | B
[ Profect Explorer 22 = 0| B cranProblem view % ¥ = 0|8 console R} f-=0
T 0 errors, 0 warnings, Qinfos Mo consoles to display at this time,
8% Description Resouce  Path
< >
i @ g0

Version 1.1

The Workbench presents a perspective (simply a group of views) to the user. Note there are

3 perspectives regularly used, Configurator, C/C++, and Debug. These are used later when
building the projects.

Select the Debug Interface Manager....

E Debug - myprojectl/myprojectl.c - CyanIDE 2

File Edit Refactor MNavigate Search Project Configurabor BREWEEN window Help

=
|

:ﬁ?‘ Debug 23

Active Project: myprojectl

B | ﬁ Debug | [E Configurator

i ﬁDebug Interface Manager. ..
i -

And click on Refresh

a2

Debug Interface Manager

Target Debug Interface: | auto

| [Discnvery‘ of; ]

Status

Serial Mumber:
Hardware Yersion:
Identifier:

Current Pragram:
Bootloader Yersion:
_ LeadeTyersion

‘] Application Versln\n\

Capabilities: \|
0
’

~ .

> Reproataral ssfer and Application
Loader Avallable: 241
Application Available: 2,41

Reprogram Identifier and Serial Number

Identifier

Serial Mumber |

Canicel

11 March 2009
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A typical resulting display is shown below.

3] (x|
Debug Interface Manager i

e

e

Target Debug Interface: | auto |

Status

Serial Number: 0x10040
Hardware Yersion:  18.52
Identifier: 000010040
Currenk Program:  application
Bootlnader Yersion: 2

Loader Yersion: 2.41
Application Yersion: 2,41
Capabilities: flash vz

Reprogram Loader and Application
Loader Available: 2.41
Application Awailable:  2.41

Repragram [dentifier and Serial Mumber
Identifisr | 000010040
Serisl Numbier | 0x10040

@ Cancel

If either the Loader Version or the Application Version are less than the available versions,
click on Reprogram to update the firmware in the adaptor.

Note the Serial Number and Identifier.
Remove the USB cable from adaptor1 and fit to adaptor2.
Click on Refresh.

If the Serial Number and Identifier are the same as the first adaptor, edit the values and
Reprogram.

Note: If the Debug Interface Manager reports an error, then close the Manager and re-try.
(Appendix A describes the Debug Interface Manager in more detail.)

Disconnect the elCE adaptor from the USB cable.

Close and Exit from CyanIDE 2.
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7.4 Create and Build the Meter Example Project 1

7.4.1 Connect-up and Invoke CyanIDE

Ensure gateway1 is connected to the PC as shown in section4.

Version 1.1

Connect elCE adaptor1 to gateway1 (using the ribbon cable) and connect to the PC. (Ensure

elCE adaptor2 is disconnected from the PC).

Invoke CyanIDE 2.1.1 (or later version) and select a workspace to be used only for the meter

project, e.g. workspace211meter.

& Workspace Launcher

Select a workspace

CyanlDE 2 skores your projects in a Folder called a workspace,
Choose a workspace Folder ko use For this session,

Warkspace: | CiiDocuments and SettingsiworkspaceZ 1 1meter| vl [ Bromse,

[Juse this as the default and do not ask again

[ Ok l l Cancel

7.4.2 Create the Meter Project
Select ‘File -> New -> Cyan eCOG Executable Project’

3 cics+ - CyanlDE 2

Fefactor Mavigate Search P

t  Configurator Debug  Wwindow Help

| [B) C Project
9 Project...

| [©] Convert to a CiC++ Make Project
| &% Source Folder
| % Folder

éf Source File

| Header File

[ File

& CyanIDE Corfiguration File

Refresh F5

9 Other...
Conwert Line Delimiters To r
Swikch Warkspace r

s Tranet.

This opens a window to create a new project.
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Enter a meaningful project name, for example “ZigBee-meter-project”, select the USB Ethernet
Gateway as the development board type and the CYDF EZSP EM260 meter project
template....

J Cyan eCOG C Project

Creates a new Cyan eCOG C project.

Project name: | Zighse-meter-projeck

Use default location

General Settings

Chaose development board type |UEB Ethernet Gateway v
Choose chip type |ecoctz1ezs v
Make new project active

Template Settings

| 2] CYDF USE Mass Storage Device with /_\i Description

YDF Radiocrafts1 180 Concentratar Template showing set up of 4 EZ5P

DF Radiocraftst 160 Meter Projecl EMZFEU mutdulfe‘ as admetfetr WIthfa‘
configurator file and software files

YDF Radiocrafts1180 Gateway Pro Using CYDF

YDF EZ5P EM260 Cancerirator Pro

YDF EZ5P EMZ260 Sink demo Projecl-—
WDF EZ3P EM260 Gakeway Project

G (2 CyMet3 Templates b
£ | b

&)

.. then click “Finish”.

Normally the Configurator perspective is then displayed, depending on the previous
workspace window arrangement. (If not, then it can be opened using ‘Window->Open
Perspective->....").

The eCOG1X canvas should be displayed — if not, then double-click on the .cyanidecfg file in
the Project Explorer view.

o = 0| corsoe 0 55 5. -o
oconsies o diply o s e,
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Using Window->Open Perspective->...., open the C/C++ Perspective and the Debug
Perspective.

Edit Mavigate Search Projeck  Corfigurator Debug Help
S Active Project: ZigBee-meter-project = Hest:indot ?}3 M % ™ &
: New Editor .
E’l E cConfigurator | -
= Rl alateel . B | Cpen Pel WE
B Peripheral Explorer 52 & =0 ZigBee-meter-pray  Shaw Yiew *| B configuratar

= Hordware [ 1
| i u = Customize Perspective. .. ﬁ Debug
1= Analogue - %
: ADC 1, Analogue to Digil Save Perspective As.., | Other...
ADC 2, Analogue to Digi Reset Perspective

DAC 1, Digial to Analog Close Perspective
- DAC 2, Digital to Analag Clase All Perspectives
= Audio Interfaces
125, Audio bus Mavigation ] || PP
=2 D.isplay Interfaces | Working Sets = v ent?
LCD Common, Common < || :

L LeD Segments, Segment Preferences...

= Ethernet and USB

[ R

7.4.3 Build the Project
Select the C/C++ Perspective — the following should be displayed.

= 0B outien 5 ® ke Torgts =0
A1 a0 ot s et vt

Fie Edit Refactor Mavigate Search Project Corfigurstor Debug Window Help

e Active Project: Zighes-meter-project [V B 0 P 2 ¢ gl &5 [
Y % Debug ¢jC++ | [ Configurater

[ Project Explorar 52 B & ¥ = O[3 zigees-meter-project.cyanidecfy 53
[ERE 7igBee-meter-project [Active Project

B nchdes Hew v |
i (] zighee_ukils.h
@[] zighee_utils.c
&[4 Zighee-meter-project.c Copy e

|54 Zigbee-meter-project.cyanidecfy

Open in New Window

3 Delete Delete
Rename Fz

g Tmport...

2y Export...

| Refrash Fs

Close Project

Buld Corfigurations 3

Index *:
Convert To,

Debug as 3
Team %
Compare With »

Restore from Local History ..
Froperties Alb+Enter

Set s Active Project ChriAlE+HA

The build progress is displayed in the Console view (lower right hand corner).
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7.4.4 Determine the Serial Configuration

Return to the Configurator Perspective.

Click on UART1B in the canvas - this is used to transmit any output from printf statements to
the terminal emulator.

3 configurator - ZigBee meter-project/ZigBee-meter project.cyanidecfe - CyaniDE 2
File Edt Navigate Search Project Configurator Deb«g ‘Window Help

- Active Projct: Zghes-meter-proect > i 3 9 2 TN
= N
[ %5 bebug EZe/Ca+ | [ Configurator | N

= 05 Z\gBeerméle\vrpm]ecl cyanidecfg = 0| & cyan Property View 32 B =
o || Property value
= Analogue EE:
ADC 1, Analogue to Digkal o uartth
ADC 2, Anslonue to Digtal & dods
DAC?1, Digtal to Analague Clock Source™ High PLL
DAC 2, Digtal to Analogue: CadDivderim — _ by 8
2 Audio Interfaces - Mescale I~
125, Audo bus 7 ok 12002
& Display Interfaces /| = Basc N
LD Cormon, Common signals ’ BaudRate 18230 \
LD Segments, Segment signaks h Data Size 5 \
& Ethernet and USB ' Party tone \
Ethernet Stop Bis 1
Use, Universal Seral Bus | S polrty !
= GRIO \ R Polarity Normal !
GPIO, Genersl purpose 10 \ T Polarity Normal ’
= Memory Interfaces N\ | & Tolerance and Times 4
EMI, Extermal Memcry Interfsce N cadraeTdersnce  50% 7
Host Controller, External sCOB1 host NS GuardTime 0.7
= Parallel Buses Tetmvedincow. = = §
Parallel 1, General purpose parallel port Tezp
Parallel 2, General purpose parallel port 7 onsleep Do Not Disable In lesp ...
£ PWM Interfaces 1 onwae Do Not Enable On Wake
MCPUIM, Motor control PYTY /& Internupts
PAUNIL, P/ and timer ’ ex_uattl b minimal_handler
PWIZ, PU/H and tmer N int_uart1b_t_rdy minital_hanler
= Serial Interfaces / int_uart1b_rx_rdy minimal_handler
UART 18
UART 1B 1
UART 28 /
uaRT 28 /
ESPI, Enhanced 5P1 /
2C, 12C serial bus 9 ’
£ 2 5 ! & tux Control =0
oo Exporer 25 BE%- -0 pri !
101 ’
= & ZigBee-meter-project [Active Project] A i ’ & RS
Binaries Design| Memory /
Incldes = 7 : =
Debug £ Cyan Problem view 32 3 7 7 0 B consag 2 6 Bl rg-=8
(2 Dertved 0 errors, 0 warnings, Oinfos CoBuld [gBesmeterproject]
dghes_uths.h || Descrition Resource | Path Location /berhved/ intereups macros.e -Wl,-—start-greup -LMeyden -
e s o - _L"epoglx® -Ul,--end-group -
- ' !
’
’
’
’
'

Note the serial port configuration displayed in the Property view (used to set-up the terminal
emulator).

In this example, the configuration is 19230 baud, 8 data bits, no parity, 1 stop bit.

7.4.5 Invoke the Terminal Emulator
Invoke the terminal emulator program.
Ensure the gateway 3-pin serial cable is connected to the selected COM port.

(COM port numbers on the PC can be checked using the Device Manager - reached via the
control panel->System->Hardware->Device Manager-> Ports (COM & LPT) )

Ensure the serial configuration of the terminal emulator is set to the configuration determined
from the Configurator.
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7.4.6 Download and Run the Meter Project to ‘main’

Return to the C/C++ Perspective.

The next step is the Debug operation, which combines

e Download to target.

e Programming of flash memory on the target eCOG microcontroller.

¢ Invocation of the debugger (GDB).

CyaniDE 2

Cl|[Ep e —————
New
Open i New windon

o e

Aereer

Seths actveProject  CtbsAkan,

4 ) Launching Zgges mete ot o
i ozt ot

S ] |

# TIVE_TO_IWATT_FOR_p6P_TICK
o urvit

e i
cyar = ack(zigbee periph, INCONING NESSAGE CALLEACK T0, (cydr
<

B corsde 71 Tosks | £ probls | 0 vemory

] ssEEra-r5-=0
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Right click on the active project and select “Debug As->Cyan eCOG Debug Interface”.

.elf file, ...
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7.4.7 Run to Output Project Title

Select Resume.

E Debug - ZigBee-meter-project/ZigBee-meter-project.c - CyanIDE 2
File Edit Refactor Mavigate Search Project  Configurator Debug  Window  Help

3 l=<j ~ (5] Ackive Project: Zighee-meter-project 3‘3§: = % = .Q'
| % Debug | B cfc++ 3 Configurator
%5 Debug B2 €-§3‘ [ o
= ) } I
= I‘FE| ElgBee meter-project. elf [Cyan eC0G Debug Interface]
= @@ GDE Hardware Debugger (23/01/09 13:58) {Suspended)

=of® Thread [0] (Suspended)
i “= 1 main(} CiDocuments and Settingsiworkspace2 1 1 meter| Zighiee-meter-project| Zighee-meter-pro
g Ci\Program Files\Cyan Technology\CyanIDE +2.1, 1FullReleaselpluginsicom. cvantechnology.ecog Lxtaole

Bl D L e L e R S A i R B e S R L I N SR B R TR L S SR e

Observe the project title on the terminal emulator display .

Zigbee EM2E0 Meter demo

protocol wersion; 0x02

stack type: 2

stack version: 12864

T poweer mode walue = 0

EuiE4: OdEFI0N 7516

EVEMT: ezspUtillnit paszed

Device ELIES: OdEO0 75166

IMFO : link key set

meter APF: joining old network - channel 01 a, panid 01§
EVEMT: stackStatuz now EMBER_METWORK_LP

meter APF: network joined - channel 0<1a, panid 0«1, EVEMT: setting multicast table entry, status is 00

Suspend execution of the program (click on the double vertical yellow bars).

= | Debug - ZigBee-meter-project/ZigBee-meter-project.c - CyanlDE 2
File Edit Refackor MNavigate Search Project  Configurator Debug  Window Help

1 g Active Project: ZigBee-meter-project = (43 P :ﬁ - l% L
=1 | f} Debug i % C/C++ [E Configuratar
H5Debug £3 o e |

= E ZigEee-meter-project.elf [Cyan eCOG Debug Interface]
Suspend

“opsl CHiDocuments and Settingsiworkspace? 1 imeter| ZinBes-meter-project|Debug) Zigkee-meter-project. 2l {2
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7.5 Create and Build the Concentrator Example Project 2

7.5.1 Connect-up, and Invoke CyanIDE 2
Ensure gateway? is connected to the PC as shown in section4.
Connect elCE adaptor2 to gateway?2 (using the ribbon cable) and connect to the PC.

Invoke CyanIDE 2 and select a workspace to be used only for the concentrator project, for
example “workspace211concentrator”.

E Workspace Launcher

Select a workspace

CywanIDE 2 skores your projects in a Folder called & workspace.
“haonse a workspace Folder o use For this session.

Workspace: | _:\Documents and Settingshworkspace?1 1 concentr ator vi [ Browse, .. ]

[use this as the defaulk and do not ask again

[ OF ] [ Cancel

7.5.2 Create the Concentrator Project
Select ‘File -> New -> Cyan eCOG Executable Project’

Ecic++ - cyanlDE 2
E Refactor  Mavigate Search P

rator  Debug  Window Help

[& € Project
[ Progect. ..

Open File. ..

@ Convert ko & CjiC++ Make Project
| &4 Source Folder
| % Folder

éf Source File

@f Header Filz

[ File
Reniame £ CyanIDE Configuration File
Refresh F5 i:ﬁ L
Corvert Line Delimiters To L4

Switch Workspace

wuam Trmwt

This opens a window to create a new project.
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Enter a meaningful project name, for example “ZigBee-concentrator-project”, select the USB
Ethernet Gateway as the development board type and the CYDF EZSP EM260 concentrator
project template...

Cyan eCOG C Project

Creates a new Cyan eCOG C project.

Project name: | Zighee-roncentrator-project 1

Use default location

-ation:, | 2 fDeruments and Sertings{warkspace2 | cancentrator Zighee concentratar | | Erowse

General Settings

Chonse development board bype | LISE Ethernet Gakeway v
Choose chip bype |scoGix14z8 v|
Make new project active

Template Settings

|2 CYDF Radiocrafts1180 Concentrator 4 | Deserintian
|2 CcYDF Radiocrafts1180 Meter Projec! Template showing set up of 3 EZ5P
\DF Radiocrafts! 160 Gateway EM260 module as a concentrator with
a configurator file and software files
using CYOF

oncentrator Prof
DF EZSP EMZ60 Meter Project
|2 cYDF EZ5P EM260 Sink dsmo Frojec
[ (= CyMet3 Templates
L2 Cy-Met Templates
(= FreeRTOS b

.. then click “Finish”.

The Configurator perspective is displayed. (If not, then it can be opened using ‘Window->
Open Perspective->.’).

The eCOG1X canvas is also displayed — if not, then double-click on the .cyanidecfg file in the
Project Explorer view.

7.5.3 Build the Project

Select the C/C++ Perspective.

In the Project Explorer view, right-click on the active project and select build project.

fg - CyaniDE 2

25 B concantrator-proect

The build progress is displayed in the Console view (lower right hand corner).
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7.5.4 Determine the Serial Configuration
Use the same procedure as used for the meter project:
¢ Return to the Configurator Perspective.

e Click on UART1B in the canvas — this is used to transmit printf statements to the
terminal emulator

Debug Widow Help.

orpoject - 55 # P 52

oral
Nomal

so0%
o
0

DoiotDissle n Seep
Do ot Ensble On Viske

s handir
inmal pander
sl hander

Note the serial port configuration displayed in the Property view. In this example, the
configuration is 19230 baud, 8 data bits, no parity, 1 stop bit.

7.5.5 Invoke the Terminal Emulator

Invoke the terminal emulator program such that a second separate instance is running.
Ensure the gateway2 3-pin serial cable is connected to the selected COM port.

(COM port numbers on the PC can be checked using the Device Manager - reached via the
control panel->System->Hardware->Device Manager-> Ports (COM & LPT) )

Ensure the serial configuration of the terminal emulator is set to the configuration determined
from the Configurator.

7.5.6 Download and Run the Concentrator Project to ‘main’

Return to the C/C++ Perspective.

Right click on the active project and select “Debug As -> Cyan eCOG Debug Interface”.

CyanIDE connects to the target board via the elCE adaptor, downloads the .elf file, executes
the program to ‘main’, and then breaks.

96 reatpaints| il Reoiers| = tokies B TER
Declared Type Vi
i

e
(301109 15:20) (uspereed) [
e
a5

o
a0z
o

TENDED_AN_Tb_SIZE] = APP_EXTENDED_FANID;

2 h, STACK_STATUS_CALLEACK_ID, (cyat_:
cyar_e 2 h, MESSAGE_SENT CALLEACK_ID, (cyd_e
cyds e h, INCONING NESSAGE CALLBACK I, (o

<
B Corscle 11 Tasks | (£ problns| 0 wemory
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7.5.7 Run to Output Project Title

Select Resume.

B Debug - ZigBee-concentrator-project/ZigBee-concentrator-project.c - CyaniDE 2

File Edit Refactor Mavigate Search Project Configurator Debug  ‘Window  Help

f‘j ~ Active Project: ZigBee-concentrator-project = N ﬁ - % -
E’ | ‘)ﬁ Debug |E] CjC4++ [ Configuratar
#33 Bk T &9 [ B
= E ZigBee-concentr akor-praject . elf [Cyan eCOG Debug Interfacé]
= 5') GDE Hardware Debugger (23/01/09 15:20) {Suspended)

Lu@ Thread [0] {Suspended)

; b-_j iZ:\Program FilesiCyvan Technology'l,CyanIDE wE. 1. 1'|,|:Iug|ns'|,com cyantechnology ecoglxtoolchaln 2 1
sl CiiDocuments and Settingsiworkspace? 1 1concentrator! ZigBee-concentrator-projectiDebug) ZigEee-cor

Observe the project title on the terminal emulator display.

Zighes EMZE0 concentrator demo

protocal version; 0x02

ztack type: 2

stack version: 12864

T power mode value = 0

EuiE4: 0dEi001753F2

EYEMT: ezspUtillnit passed

COMCEMTRATOR: forming netwark - channel UH1 a panid D=1
EVEMT: stackStatus now EMBER_METWORE,
COMCEMTRATOR: network farmed - channel Dx‘l & panld 00 £
EVEMT: zetting multicast table entry, status iz 0«0

EVENT: concentrator zend many-to-one route request status 0x0
EVEMNT: concentrator automatically advertizing to find meters

T [concentrator advertize], status 0x0 —

Suspend execution of the program (click on the double vertical yellow bars).

EDEIJU - ZigBee-concentrator-project/ZigBee-concentrator-project.c - CyaniDE 2
g - Lig proj 2] proj ¥

File Edit Refactor Mavigate Search Project Configurator Debug  Window  Help

fﬁ o Active Project: ZigBee-concentrator-project - 3&,: - % - G
E’Hé? Debug |E]C,I’C++ [ Configurator
%5 Debug 23 & v | 00
= E ZigBee-concentrator-project. elf [Cyan eCOG Debug InterFacé]
= d“’ GDE Hardware Debugger (23/01/09 15:20)

b_J el 'I,Program Files\Cyan TechnologyCyanlDE +2. 1, 1pluginsicom, cyantechnology, ecoglxtoolchain_2.1,1.20
“epi] CriDocuments and Settinasiwotkspace21 1 concentrator| ZiaBee-concentrator-project\Debual ZiaBee-concer

At this point, both the meter project and the concentrator projects are suspended.
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7.6 Resume the Projects

Return to the meter project and in the CyanIDE 2 Debug Perspective click on Restart.

= | Debug - C:/Program Files/Cyan Technology/CyanIDE v2.1.1FullRelease/plugins/com.cyantechnology
File Edit Refactor Navigate Search Project Configurator Debug  window  Help

G
A

Active Project: Zighee-meter-project £ > ; : 3§§‘~‘ %‘ P A

B | 35& Debug |E] CjC++ B Configurator

%5 Debug 51 t§§ [ B R E |
= E ZigBes-meter-project.elf [Cyan eCOG Debug Interface]
= éﬁ,‘? GDE Hardware Debugger {23/01/09 13:58) {Suspended)

=g Thread [0] (Suspended; Signal 'SIGINT' received, Description: Inkerrupt.)

= i ki LS|
5 cydf_gpio_bus_has_interrupt() \buildicantinuum-warking-directoryt 33\ cydfliby oy dflib cvdfl gpio_bushcydf _ap
4 cyan_ezsp_em260_spip_has_datal) 0x08006cd0

3 cydf_ezsp_callback_pending() 0x08002ae6

2 zighee_tick{) C:\Documents and Settingsiworkspace211meter!Zighee-meter-projectizighbee_utils.c:179 0x08

The program executes and breaks at ‘main’. Select Resume.

Return to the concentrator project and in the CyanIDE 2 Debug Perspective click on Restart.
The program executes and breaks at ‘main’. Select Resume.
The terminal emulator for the meter project displays transmitted data and status information.

The terminal emulator for the concentrator project displays received data and status
information.

The PC screen display is typically:

r-projec 1= [B5][5¢] K3 Debug - ZigBee-concentrator-project/ZigBee-concentrator-project.

Fle £t Refactor Nlavgate Search Proect Confgurator Debug Window

Bt rocts bee meterrofet > (£ 54 e ) e active Proec: g concennstoeproeet (4 i $-Qrig
5 (%5 vebog | cicr+ (5 contiurator 5 (%5 oebug | Ricicr 5 comigurter
£ = 00 - verisb 52O ek | Wit Regt | mi ved | = || (Bebug 23 = 0060 varabl £ 9o Breckp | it Regste | B Mode | — 1
= £ <5 B 3 eI E Y LaE =
) S

& & GDB Hardware Debugger (23/01/09 13:58)
< >

[ Zoeeneterproject £ = 0B ouine 2 BB e-=0

(€] zigBee-concentrator-

= 0|8 outee 2 BRyoe~=0

 Console 53 Tasks | 11 Problems| 0 Memory|  © w GE[ &[] 2 @~ £+ = 0|3 ook 23 £ Teshs| (2 probiems| @ vemory

=

[Zigbee EM260 Meter derno {zibes EM250 corcentatr demo
002 frotocal 0

potccol versr
stack pe: 2

EVENT: seting mubicas able enty, stats s 00

o0 7502

rding dsta 00
OGBITI75126: o 430 /cata DS
7 data 0450

e 0
X I 1017516 fen 0430/ dta Dutel 7
IFX METER READING] o 0651001751 o 0530/ dta 02752
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7.7 Terminate and Close

If the third example project, the gateway project (which receives data, and serves an embedded
web page to a browser running on a PC) is now to be run.

o Suspend the meter project (in the debug view, select the double-yellow-bar button).
e Terminate and close the concentrator project.
If no further projects are to be run, terminate both projects.

Terminate a project using Terminate (red square button) in the Debug View.

B2 Debug - myprojectl/myprojectl.c - CyanIDE 2

File Edit Refactor Mavigate Search Project Configurator Debug  Window  Help

|_=<_,> ™ Active Project: myprojectl = L :t@. = % & ‘\3-
T | %5 Debug |BE cfct+ B configurator
35 Debug 55 % & v 01 W = [ =~ =0

==
=[] myprojectl.elf [Cyan eC0G Debug Interface]
erminate

=2 éﬁ? GDE Hardware Debugger (08/01/09 13:59)

m@ Thread [0] {Running)

~pel CHiProgram FilesiCyan Technology\CyanIDE w2, 1, 1ipluginstcom, cyantechnology ecog L xkaolc
g CiiDocuments and Settingsiwaorkspace21 Lgatewayimyproject 1\Debugimypraject 1, elf (0801

Then right-click on the terminated .elf file and select Remove All Terminated.

= Debug - myproject/myprojecti.c - CyaniDE 2

File Edit Refactor Mavigate Search Project Configurator Debug  ‘window Help

e Aictive Praject: myprajectl = (4] o S R

%
edmyprajectl.elf [Cy Debiug Inte il
<herminated»GDE Hardware Debugger (050100 L=/CoRy Stack CerheC
gl <terminated, exit value: 0CHyProgram FiesiCyal Find... CHF e
‘@l <terminated, exit value: 0>C:iiDocuments and Se i 7 jalr

<.

1 myproject1.cyanidecfg @ myprojectl o E2

int main{int argc, char* argv([]}
{
int err cods;
cydf rediocrafts_init_s init_ps

/4 reset RC1180
reset_pin = cydf openicydf gpio
oydf_gpio_bus write(reset_pin,

/¢ Open peripherals

mySerial = oydf openicydf duart]
myRC = cydf_npe;[cydf_rad;ocraf %)Relaun(h

timer = eydf open(cydf cntl, 0] [EEdit myproject1.f...
T Edit Source Lookup..

% Remove All Terminated

printf ("\rintest radiocraftsich

// Deassert RC1180 reset
err_code = cydf_gpio_bus write |
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Return to the C/C++ Perspective, right-click on the project and select Delete.

Ecicss - myproject1/myprojecti.c - CyanIDE 2

File Edit Refactor Mavigate Search Project Configurator Debug W
3 Active Praject: myprajectl v (£

24 %5 petug | i+ | ] Configurator

[ praject Explarer &3 -0

[ERE=S myproject1 [A giimiians - =
& e ¥

[# 55, Binaries

G ] Includes Open in New Window
# = Debug
# (= Derived

=| Copy Chrl+C
[# [€] mpprojectl.c + C
54 myproject1.c

Rename Fz

£y Impart...

5 Expart...
Build Project
Clean Project

#' Refresh Fs
Close Project

Build Configurations r

Index ’
Canvert Taw,

Debug &s Li
Team L
Zompare With »

Restore from Local History...
Properties Alt+Enter

Set As Active Project Crl+alk+a

Ensure the project contents are deleted.

This completes the running of the Concentrator example.
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8 Gateway Embedded Web Server Example Project

8.1 Overview and Assumptions

In this project, one Cyan Gateway acts as a meter emulator and transmits data; a second Cyan
Gateway acts as a meter concentrator, receives and outputs the data to the terminal emulator.
The gateway also serves an embedded web page to a browser over Ethernet using fixed IP
addresses. This web page displays data received from the meter emulator gateway.

It is assumed:

e The user has already run the meter emulator and meter concentrator example projects
above and is familiar with creating and building CyanIDE projects.

o The elCE adaptors have unique IDs and the latest firmware.

e CyanIDE 2 is running the meter emulator example project — and is currently
suspended.

The steps to run the gateway project are:
e Ensure elCE adaptor2 is connected to the PC.
e Ensure gateway?2 is connected, including the Ethernet cable to the PC.
e Create and build the gateway project.
e Select the Configurator Perspective.
¢ Note the IP address settings (for the PC and for the browser).
o Note the serial port settings (for the terminal emulator).
¢ Ensure the terminal emulator is configured and running.

e Download onto gateway2, run to ‘main’ and resume execution when it pauses at the
first breakpoint.

e Invoke the browser, enter the IP address and display the embedded web page.
¢ Resume code execution on gateway board 1 to transmit data.

¢ Refresh the browser display to get the data from board 1 displayed.

8.2 Create and Build the Gateway Project

Ensure elCE adaptor2 is connected to the PC.

Ensure gateway?2 is connected-up, including the Ethernet cable to the PC.
Invoke a second instance of CyanIDE 2.1.1.

Select a workspace for this project only, for example “workspace211-gateway”.
Select ‘File->New->Cyan eCOG Executable Project’.

Enter a project name (or use the default), select the USB Ethernet Gateway as the
development board type and the CYDF EZSP EM260 Gateway project template.

The Configurator perspective should then be displayed. (If not, then it can be opened using
‘Window->Open Perspective->."). Also open the C/C++ and Debug perspectives.

Build the project.
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8.3 PC Network Configuration

Select the Configurator perspective. Ensure the eCOG1X canvas is displayed. (If not, in the
Project Explorer view, double-click on the .cyanide.cfg file.)

Click on the ulP 1.0 software peripheral, and its properties are displayed in the Property view
(upper right).

The IP Address (192.168.1.2) is the IP address of the gateway.

The Default Router Address (192.168.1.1) is the address to be used for the PC network
configuration.

Configurator - myproject1/myproject1.cyanidecfg, - CyanIDE 2
5 YPIo)) RLal! Y

File Edit Navigate Search Project Configurator Debug ‘Window Help

i Active Project: myprojectl (W] H B j Ll (S
EY #50ebug FECcH+ | B Configurator |
5 Peripheral Explorer = 0|2 myprosesti.cyandecta 2 = | 2 cyan Property view 2 [zlg ¥ =18
C Al Property value 4
= Analogue =10
HDC 1, Anclogue ta Digital - == upL & gack
ADC 2, Analogue to Digital P Static ~
DAC 1, Digital to Anclogue 4 Fixed IP Address  Enable M
DAC 2, Digital to Analogue 4 IF Address 192.168.1.2 \|
= Audio Interfaces ' Defaul Router 192.168.1.1 s
125, Audio bus N Hetmask 255.255.2550
=i Display Interfaces N L FingIP Address Assig Dissble
LCD Common, Commen signals Ep TR g
LCD Segments, Seqment signals Packet Reassembly  Disable
£ Ethernet and USB Reassenbly Max Age 40
Ethernet = up
USE, Uiniversal Serisl Bus usP Enable
= GPID Checksums Enate
P10, General purpose 1o Concurrent Connectic 10
£ Memory Interfaces = TP
EMI, External Memary Interface Active Open Enable
Host Controler, External sCOG1 Concurrent Connectic 10
= Parallel Buses Concurrent Listering | 20
parallel 1, General purpose para Urgent Data Disable
Parallel 2, General purpose para = ARP
£ PWM Interfaces ARP Table Size H
MCPYWIM, Mokor control P Entry Age 120
PUML, PAM and timer = General
PUM2, Py and tmer Buffer size 1518
=i Serial Interfaces Statistics Enable
UART 18 Logging Disatle
LIART 15 Broadcast Disable
UART 28 Link | ewel Hravder | An 14 =
UART 28 2
ESPI, Enhanced SPL -
L. o 54 Mux Contral 52 =]
< 5>
(25 Project Explorer 22 =0 giig §59% ~ e
& = || Desion [Memory
= &% myproject1 [Active Project] 4 || I Cyan Problem Yiew &1 3 7 70 B consak 2 B Gt i S
# il Includes = || |Derrors, 0 warnings, 0infos C-Build [rmyproject1]
(2 hitpdfs Description Resource  Path Location

@[] ethernet_phy.h

@ [B] httpd-cgi.h

® [ httpeFsh

6 [B] httpd-Fsdata.n @

Now:
e Inthe PC’s Control Panel...
e _.select Network Connections.
¢ Right-click on Local Area Connection to display the Properties...
e ... and scroll down to Internet Protocol and click on it.
e Select Properties...
e ... then Use the following IP address to fix the IP address
e ... and set an appropriate IP address (refer to the CyanIDE 2 Property View).

(The PC should be set to the default router address; in the above screen shot this is
192.168.1.1)

... and also set the subnet mask to that shown in the Property view

... and click ok

e ... andclose Local Area Connection Properties

IMPORTANT: For the new network settings to take effect, you must perform the click ok and
close steps above.
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8.4 Terminal Emulator

Version 1.1

In the Configurator Perspective, click on the UART1B peripheral. Its properties are displayed

in the Property view (upper right). In this screen shot, the baud rate is 9600 baud.

Ensure the terminal emulator is connected to gateway?2.

[E2Configurator.- myprojectmyprojectcyanideciy - CyanDE2
Tl £4t_Mavgaa Souch Froed Cofasr Do Wi

5 et ekt < 5 8 | D 2 Tty
£ 00 Bicices [ 5
3 Peripheral Explorer 51 = 0| O myprojectt.cyanidectq 3

= 01|23 cyenproperty vew £
vakie

watb 4 310

o N
4 BaudRate 3600 \
1 8
" = ]
No | @ rny .
~ Rx Polarty Normal -
- e

& Tokrance and Tives
Baud Rate Tokrance 5.0%
Hosk Contralr, Externd eCOG1 Gl B

= Parallel Buses
Para

Receive Tmeot 0

Do ek Disale In Sleep
Do fickEnsble On ke

8.5 Download and Execute
Return to the CyanIDE C/C++ perspective.

Download the project to gateway?2, allow the program to execute and break at ‘main’.

click on the active project and select “Debug As -> Cyan eCOG Debug Interface”)
Click Resume; the terminal emulator typically displays:

Cyar [C] 2008
LISB-Ethemet-AF Gateway
ulP TCPAAR Wehsaner

FAILED ta get MAC Address from flash

Lsing default MAC Address

Initialize Zighee peiipheral

pratacal version; 0x02

stack type: 2

stack version: 12864

Euibd: DdE001751e6

EVENT: ezspUtillnit passed

COMCENTRATOR: forming network, - channel 041 a, panid D:11
EVEMT: stackStatus now EMBER_NETwWORK_LUP
CONCENTRATOR: network formed - channel 0xla, panid 007
EVEMT: setting multicast table entry, status is D=0

EVENT: concentratar send many-to-one route request, status 0x0
EVENT: concentrator automatically advertizing to find meters

8.6 Run the Meter Emulator Project

(Right

Ensure gateway board 1 is running the Meter Emulator project. If the program is suspended,

click Resume in the Debug Perspective.

Typical terminal emulator displays are shown below, with the gateway1/meter project output

shown on the left, and the gateway2/gateway project output shown on the right.

stack version: 12854

T power mode value =01

EwiBd: 06007 7532

EVENT: ezspUltilnk passed

Device ELIGA: OdE(001 7532

INFII . lnk key set

meter PP joining old network - channel 0T a, panid 01 F

EVENT. stackStalus now EMBER_NE TWORK_UF

meter APP: network: oined - chanriel D12, panid Gl f, EVENT: setiing mullicast table eny, status is Dud
Fixt [concentrator acvertise] fiom: DJI0I01 751 e6: processing message
EVENT waiting 6 licks before responding

[EVENT. meter sel address table eniry (1o concentrator [DdSI001 751e6]
T [meter select cancentrator], status:0ud

Fix [concentrator ready] from: DdSI001 751 e6: wil stait sending deta

T [meter reading] stalus: 040 dats: 0xd35F / len D430

T [meter reading] status: 0 data: cZed / len (30

T Imeter reading] status: D20 data: 04892 / len 0430
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Ziches EM260 Meter demo Cyan (€] 2008
protocal wersion; 0x02 USE-Ethermet-RF Gateway
stack type: 2 LIP TEP/AP Webserver

FAILED to gel MAC Address from flash

Using default MAC Address

Iritizlise Zighee peripheral

protocol version: D02

stack type; 2

stack version: 12884

Euic4: OdEH00 7516

EVENT: =zspUillit passed

CONCENTRATOR: forming network - channel D1a, parid 01
EVENT: stackStatus now EMBER_NE TW/ORK_UP
CONCENTRATOR: netwark tormed - channel 0% &, panid 0x01ff
EVENT: setting mulicast table entry. status is 040

EVENT: concentralor send many-to-one route request, status 00
EVENT: concentrator automatically advertising ta find meters

T [concentiator advertize]. status 0:0

R meter select concentrator] from: OdBI00175312; processing message
EVENT: concentiator set address table enty 0 to node [[0002ca3i0be]
Tix [concentrator ready], status 030

R [METER READING] from: OdRI0N 75362; len 0w30 / data Oxdd5f
R [METER READING] from: 0dSAI0N 7532; len 0w30 / data Oxc2ed
R [METER READING] from: OdGHI0N 75312; len 0x30 7 data 0xf352
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8.7 Display Web page

At the PC, run Internet Explorer or any other web browser, using the IP address of the
gateway board 2 (192.168.1.2 in the example shown in the screen shots), and the web page is
displayed. The top left meter displays data sent by the meter project.

Wait for a short period (a few seconds) and then click refresh on the browser to update the
meter readings.

[« 3 Wireless AMR Ethernet Gateway - Mozilla Firefox
Fie Edit Vew History Bookmarks Todls  Help

@ - 0 X & f..ﬂ:htt_p:,!ﬂ}gZ.lﬁB.l.Zf 17 | |Gl enoals P

[&] Mast Visited ¥ Getting Started |50 Latest Headlines

Wireless Meter Demo

fEEiun

|£

This completes the gateway embedded web server project.

8.8 Terminate and Close

Select the Debug Perspective.

Terminate the project (using the red square button).

Right-click on the terminated .elf file and select Remove All Terminated.
Return to the C/C++ Perspective, right-click on the project and select Delete.
Ensure the project contents are deleted.

Repeat for the meter project.
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8.9 Changing the Web Page Data

The subfolder <httpd-fs> of this project contains the HTML files that are served by the http web
server. These HTML files are included in the project as fixed binary data, stored as constant
data in the eCOG1X internal flash memory. To change the web page content, first modify the
HTML source files as required. Then use the PERL script DOSMakeFS.pl (distributed with this
example application) to convert the HTML source files into binary data, stored in the C source
file httpd-fsdata.c.

To find out the size of the static file system data for each web page, build the project and open
the generated ELF file and search for a symbol corresponding to one of the html files, for
example dafa_404_html. The following shows an example:

0000045e 1 O .ecogl.const 000000ab data 404 html

This indicates that the data_404 html web page data occupies 0x00ab bytes in the constant
data area of internal flash.

A suitable PERL script interpreter is ActivePERL, which is available as a free download from
ActiveState at <www.activestate.com> for AlX, HP-UX, Linux, Mac OS X, Solaris and Windows.
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9 Sink Example Project

9.1

System Overview and Assumptions

In this project, an Ember EM260 Breakout board acts a meter emulator and transmits data; a
Cyan Gateway acts as a meter concentrator and receives and outputs the data to the terminal
emulator.

Ember EM260
SPI/UART
Breakout Board

CyanIDE2
Sink Demo
Project

serial eICE

adaptor

Gateway

Ember EM260 (acting as a Meter) linked via ZigBee to Gateway (acting as a Concentrator)

(See Appendix B for further information on the Ember board.)

It is assumed:

The user has already run the meter emulator and meter concentrator example projects
above and is familiar with creating and building CyanIDE projects.

The user has available an Ember EM260 SPI/UART Breakout board fitted with an
Ember EM260 SPI/UART radio communication module (RCM).

The steps to run the sink project are:

Ensure only one gateway board and elCE adaptor are connected to the PC.
Create and build the sink project.

Select the Configurator Perspective.

Note the serial port settings (for the terminal emulator).

Ensure the terminal emulator is configured and running.

Download onto gateway, run to ‘main’ and resume execution when it pauses at the first
breakpoint.

Connect a USB cable to the PC and to the Ember Breakout board.
Wait for a short period (this may be 30 seconds approx).

Data from the Ember Breakout board is received by the gateway and displayed on the
terminal screen.
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9.2 Create and Build the Sink Project

Ensure an elCE adaptor is connected to the gateway and to the PC.

Invoke CyanIDE 2.1.1.

Select a workspace for this project only, for example “workspace211sinkdemo”.
Select ‘File->New->Cyan eCOG Executable Project’.

Enter a project name (or use the default), select the USB Ethernet Gateway as the
development board type and the CYDF EZSP EM260 Sink demo project template.

Cyan eCOG C Project

-
Creates anew Cyan eCOG C project, &v‘@-’

Project name: | mypraject1

Use default location

General Settings

Chaoose development board type | USE Ethernet Gateway Bl
Choose chip type |eCoatR4zs v
Make new project active

Templ

F Radiocrafts1180 Concentrator & | Description
CYDF Radiocrafts1180 Meter Projec! Template showing set up of & EZ5P
|Z] CYDF Radiocrafts1190 Gateway Pro EM260 module as 4 sink for ember
: £ CYDF E25P EM260 Cancentrator Fro ?“?Zﬂnﬁ55‘gr@z‘i;’;ﬁzjﬁg'ﬁﬁ?r
- |21 CYDF EZSP EM260 Meter Project
F EZ5P dem |
= CYDF EZSP EM260 Gateway Project
[ [ Cyhet3 Templates
(= Cy-Met Templates e |

The Configurator perspective is then displayed. (If not, then it can be opened using ‘Window->
Open Perspective-> ...."). Also open the C/C++ and Debug perspectives.

Build the project.

9.3 Terminal Emulator

In the Configurator Perspective, click on the UART1B peripheral. Its properties are displayed
in the Property view, (upper right). In this screen shot, the baud rate is 19k2baud.

Ensure the terminal emulator is connected to the gateway.
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9.4 Download and Execute
Return to the CyanIDE C/C++ perspective.

Download the project to gateway?2, allow the program to execute and break at ‘main’. (Right
click on the active project and select “Debug As -> Cyan eCOG Debug Interface”)

Click Resume, the terminal emulator typically displays:

Zighes EM280 concentistor dema
protocol version: Ok
stack type: 2
stack version 12854
T power mode value = 0
Euid: DdEI001 75126
EVENT. ezspltilnit passed
CENTRATOR: forming network - channel Dx1a, panid D1/t
EVENT: stackStatus now EMBER_NETWORK_UP
CONCENTRATOR: network formed - channel 01 . panid D411
EVENT. sefling multicast table eniry, shatus s [
EVENT: concentrator send manyto-one roLte request,status D)
EVENT. concenirator automalically advertiing to find meters
T [concentiator advertie]. status 040

9.5 Connect the Ember EM260 SPI/UART Breakout board

Connect the Ember Breakout board to the PC using the USB cable — this will power-up the
board.

Wait a few seconds (approximately 30 seconds).

Data received from the Breakout board is received by the gateway and displayed on the
terminal emulator.

[Zighee EM250 concentiator dema
. . protocal wersion; 002
stack lype: 2
stack version: 12864
.. T power made valie = 0
ELi4: DdBI001751e6

EVENT: ezsplltilni passed
..... COMCENTRATOR: forming netwerk. - channel 01, parid 011

EVENT: stackStalus now EMBER_NETWORK_UP

CONCENTRATOR: network formed - channel 01, parid 0x01f
. EVENT: selting mulicast table enry, status is Ox0

EVENT: concerirator send many-to-one raule request status 040

[EVENT: cancentiator automatically advertising to find meters
..... T [concerirator advertie], status 00

EVENT: cancentrator send many-to-ore oute request status 040
[EVENT: cancentrator automatically adveriising 1o find meters
..... T [eoncertrator advertise], status 0D

Rix [meter select concentrator] from: 080T 98bGc: processing message

NT: cancentiator set addiess table entiy 0 1o nade [ff300fbEe7=06]

. ... T [concentrator ready], status:0x0

Ri< [ME TER READIMG] from: 0d8100198b6c: len 0430 / data Dx7fic

Rix [METER READING] from: 0d100138b5c:; len 0430 / data Qxeffd
.. EVENT: concentrator send many-o-cne route request,status 040
[EVENT: concentrator automatically adverlising lo find meters

T [cancertrator advertise], status 0w

. . R [METER READING] from: 0d5100198b5c; len 0430 / data DBt

This ends the sink demo project.

9.6 Terminate and Close

Select the Debug Perspective.

Terminate the project (using the red square button).

Right-click on the terminated .elf file and select Remove All Terminated.
Return to the C/C++ Perspective, right-click on the project and select Delete.

Ensure the project contents are deleted.
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Appendix A elCE Adaptor (Dongle) Update / ID Setting

The firmware of the elCE adaptor is updated using the Debug Interface Manager in CyanIDE 2.
Invoke CyanIDE 2 and, in any perspective, select Debug->Debug Interface Manager.

& Debug - myproject1/myprojectl.c - CyanlIDE 2

File  Edit

Refactor MNawvigate Search  Project  Configurator

fﬁ = Active Project: myprojectl

B !_ﬂgﬁx Debug | [ Configurator
%5 Debug 53

& Skip Al Breakpoints

ﬁDebug Interface Manager...

BN Window  Help

= Al E

The Debug Interface Manager, when opened, appears as below.

a

Debug Interface Manager

Target Debug Interface: | auta '

Skatus N
Srrkbmrmmeen e s
Hardware Yersion:
Identifier:

Current Prograrm:
Bootloader Yersion:
Loader Yersion:

L Application Yersion:

Capabilities:\ R N

‘.

| _laader M’-ailah\le: 241
application Availskle: 2,41
\

;

’

-
Y~ Beprograre Féntifier and Serial Murmber

Identifier _ i

Serial Mumber . |

(2 Cancel

[, Use this button, if you have more than one elCE

+adaptor connected to your PC, to identify the
- connected adaptors.

Use this button to read the status of the
connected adaptor

---- Use this button to download and update the
firmware version

If you have only one elCE adaptor connected, then leave auto as the entry in Target Debug
Interface and click on Refresh or Reprogram as required.
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If you have more than one elCE adaptor connected, then selecting
Discovery->Run Discovery Now typically gives:

E Target Discovery
Fun Discowvery Now

' iunnlng Discovery Command:
Ci\Program Files\Cyvan TechnologyhCyvanIDE 2.1, 1FullRelease

Discovery Results;

Discovered 2 targetis)

Target 0
target_config: ascii:usb:0x00010040
hello: %5im 0x0001 serial=0x00010040 hw=0x1234 id=0x307
id: woDOLOO40

Target 1 eine SN ) .
target_confif: asciliush:0x01234567 SUNSe—— ] » This can be copled ......
hello: =5im 0=000] serial=0:01234562 Ma=0:0100 id=0x307
o el I

|% ¥

Target Debug Interface (e.g.: asciiush:0x01234567)

r— T ) T - ... and pasted here. Clicking OK
will return you to the previous screen

where the Identifier and Serial

Number may be changed, if required

IMPORTANT: If you have two or more elCE adaptors both set to the same |dentifier and Serial
Number (for example, set to the shipped default), then an error is reported. Simply

e Disconnect all adaptors but one.

¢ Run the discovery command to get the current Identifier and Serial Number.
e Return to the Debug Interface Manager window.

e Type in a unique Identifier and Serial Number.

e Click on Reprogram.
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Appendix B Ember EM260 Breakout Board

The example sink demo project was developed using:

e Ember EM260 SPI/UART radio
communication module
(710-0401-000)

Fitted to:

¢ Ember EM260 SPI/UART Breakout
board (710-0471-000)

3
0000000000000
G00000000000000000
GO0000000D00
GO0000000000

o

The EM260 SPI/UART breakout board switch settings:
e SW1 setto ‘SPI
e SW2setto ‘USB’
The breakout board is powered when the USB port is connected to a PC.
The board operates in a stand-alone mode and starts transmitting data on being powered-up.

Note: Ember supplies different variants of breakout board. The breakout boards are also
subject to revision. Assuming an EM260 device is used, it is expected that other variants and
versions of the breakout boards may be used without issue, but no warranties as to correct
project operation can be provided and support may be limited.

Document References:
o EM260 SPI/ UART Breakout Board Technical Spec, document number 120-2006-000.

Further information is available on:
http://www.ember.com/products documentation.html
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