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1 ETRX2DVKP Development Kit Functional Summary

Development Kit Contents

¢ 1 x ETRX2DV USB Development Board

e 1 x ETRX2HW Module with a Harwin
1.27mm pitch, 2x10 connector

e 1 x ETRX2 Module

e 1 x USB Cable

Development Kit Features

The ETRX2DVKP is an ideal companion to the
ETRX2DVKA in adding another USB
development board to the prototyping
environment. The additional ETRX2 module is
ideally suited for integration into prototypes.

The two ETRX2 development Kkits provide
genuine quick and easy, out-of-the-box
evaluation and application development, based
on the Telegesis ETRX2 wireless meshing
modules. They allow a simple demonstration of
the capabilities of wireless meshing technology
and provide a reliable platform for technology
evaluation. Using the comprehensive AT style
command interface and the simple-to-use
Telegesis Terminal software package provided,
they offer a low cost, high value introduction to
ZigBee® technology.

The Telegesis Terminal software i obtainable
free of charge from www.telegesis.com i helps
you to get started as quickly as possible and
also offers visual tools for demonstration
purposes.

The Telegesis ETRX2DVKP is a kit intended to

either

extend the number of nodes in a

development network by another node with serial
access via USB, or to be used as a standalone
development tool used in conjunction with the
supplied ETRX2 module (and potentially further
modules) integrated into custom hardware.

The ETRX2DV USB Development Board

Size: 100mm x 80mm

On-board 3.3V voltage regulator

USB to serial bridge

Breakout of all pins of the ETRX2 module

4 LEDOGSs, 4 buttons, 2
beeper, all of which can be connected to the I/Os
of the ETRX2 module

The ETRX2 Module is connected to the
Development board by a 2x10, 1.27mm pitch
Harwin connector

ETRX2 Module operating temperature range
-40°C to +85°C

Suggested Applications

Technology evaluation

Application development

Proof-of-concept work

Prototyping

Customer demonstrations

Custom firmware development in
conjunction with Ember development tools
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2 ETRX2DVKA'i1 Development Kit Functional Summary

Development Kit Features

The ETRX2DVKA Development kit provides
genuine quick and easy, out-of-the-box
construction of a working mesh network. Using the
comprehensive AT Style Command Dictionary and
the simple-to-use Telegesis Terminal software
package provided, it should take less than an hour
to set up a three-way mesh network and to begin
detailed, in-depth assessment of the underlying
Ember meshing technology. Included in the kit
are both a full Development Board and two
module carrier boards (MCB) with the following
features:

-2 LEDs

- 2 Buttons

- On board 3.3V voltage regulator
- Beeper

- Light sensor

- Temperature sensor

These carrier boards allow you to quickly
experiment with sensors and actuators and are
ideal for demonstrations and prototyping. They
can either be mains or battery powered. The
modul eds seri al i
pads or by plugging the MCB onto the
development board, but this is not required as set-
up and updates can be done over the air.

Pin/Function table

[/O0 -- Button
[/O1 -- Button
I/03 -- Beeper
I/O5 -- Green LED
/07 -- Red LED

nt er f ¢

The Telegesis ETRX2DVKA Development Kit has
been designed to enable fast and simple
evaluation and development of the low cost, low
power, meshing solution provided by the ETRX2
modules.

Development Kit Contents

¢ 1 x ETRX2DV USB Development Board

e 1 x ETRX2HW Module with a Harwin 1.27mm
pitch, 2x10 connector

e 2 Xx ETRX2MCB Module Carrier Boards fitted with
ETRX2 Modules

¢ 2 X AA Battery Holders with leads

e 1 x USB Cable

The ETRX2DV USB Development Board
e Size: 100mm x 80mm

On-board 3.3V voltage regulator

USB to serial bridge

Breakout of all pins of the ETRX2 module

4 LED®G6 s, 4 buttons, 2

beeper which can be connected to the 1/O of the

ETRX2 module

e The ETRX2 Module is connected to the
Development board by the 2x10, 1.27mm pitch
Harwin surface mount header

¢ ETRX2 Module operating temperature range
-40°C to +85°C
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3 Absolute Maximum Ratings of the Devboard and MCB

Parameter Min. Max. Units Condition
Supply Voltage Vpp -0.3 12 \%
Voltage on any I/O pin -0.3 3.6 \%
Storage Temperature range -50 150 °C

Table 1: Absolute Maximum Ratings

The absolute maximum ratings given above should under no circumstances be violated. Stress
exceeding one or more of the limiting values may cause permanent damage to the device.

A Caution! ESD sensitive devices. Precautions should be used when handling the device in

‘t \ order to prevent permanent damage.

4 Operating Conditions of the Devboard and MCB
Typical values at 5V 25°C.

Parameter Min. Typ. Max. Units Condition
Supply Voltage, Vpp 4 5 6 \%
Supply Current 120 mA TX with PA-Module

Operating ambient

-40 25 85 °C
temperature range

Table 2. Operating Conditions

The voltage regulators used are protected against overtemperature and overcurrent.

5 Electrical Specifications

See ETRX2 Product Manual

6 Interoperability

Please note that the R2xx Telegesis AT-Command line Interpreter is based on a private application
profile and uses the Ember meshing and self-healing stack, so interoperability with wireless mesh
networking solutions from other manufacturers is unlikely when using the default firmware.
Interoperating with other solutions that use EmberZNet can be possible, but if this is a concern please
contact us for advice.

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)
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7 Overview

The ETRX2DVKA/P development kits have been designed to allow quick evaluation and prototyping
using the ETRX2 wireless mesh networking modules.

Two versions of the development kit are available, please see the functional summaries at the start of
this document for full kit details. For a full evaluation of ZigBee® technology without using your own
prototypes it is recommended to use more than a single development kit to set up an experimental
network. The development kits are sold separately to provide the maximum flexibility for your
prototyping needs.

This document is intended to describe the hardware and accompanying software of the development
kits. To learn more about the usage of the ETRX2 module please refer to the following documents:

- TG-ETRX2-PM-01-xxx: ETRX2 Hardware manual
- TG-ETRXn-R2xx-Commands: AT Style command dictionary for firmware R2xx
- TG-ETRXn-UG-01-2xx: User Guideandhow-t o 6s f or fir mware R2XxX

All our documents can be found at www.telegesis.com/support/documents.htm.

7.1 The Development Board

The development board WILEEE Reset
which is part of both HHO0XX
: T OO ¥
development kits hosts a [ X e o
USB to serial bridge as | - Bloadjge
. R [ =]
well as voltage regulation | Telegesis & [°°
circuitry. Furthermore it : SIF
hosts a reset switch, a ! o | oo
bootloader switch, A/DL  SB0bE8338E88 =
4buttons, 4 1 (ol ollol(o)olo)aloNelielo)e) Contest E o
2 potentiometers to ! (al
generate analogue input .y Y <
levels and a beeper, all of 1
which can be connected
to the I/Os of the module ' -
as described later in this —
document. e
A/D2 B B L] o] . Pouer “ '
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58 806 5 6 6 o6

Ll Ll Lol Lol -~ - - -

g4 J - - ‘5 5’ ‘5 *5 GND

® o @ @O .,,.telegesis.com

Figure 1: the Development board
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7.2 The Module Carrier Board (MCB)

The module carrier boards (of which there are
two in the ETRX2DVKA) simply host a
voltage regulator,
beeper, a light sensor and a temperature
Sensor.

The module carrier board is a cut down
version of the development board and due to
its small form factor is ideal to be powered
using the attached battery packs and
distributed in the field to evaluate mesh
networking capabilities.

A 10 Way programming connector (X3) allows
programming and in circuit debugging using
an Ember InSight Adaptor or an Ember
InSight USB programmer in case custom
firmware is to be designed for the ETRX2
modules.

7.3 What is in the ETRX2DVKP box?

- ETRX2DV Development Board
- 1 x ETRX2 Module

tw

Telegesis
IC1

Jp2 RI o

[ollollc /e

LY

Figure 2: the MCB

- 1 x ETRX2HW Module (with a 2x10, 1.27mm pitch SMT connector fitted)

- 1 x USB Cable

74 What 6s in the

- ETRX2DV Development Board

ETRX2DVKA box?

- 1 x ETRX2HW Module (with a 2x10, 1.27mm pitch SMT connector fitted)
- 2 x ETRX2MCB Carrier Boards with fitted ETRX2 Modules

- 2 X AA Battery Holders with leads
- 1xUSB Cable

These packages contain everything you need to instantly set up an ETRX2 development platform
using the enclosed modules. This approach can reduce costs significantly for applications where only
If you require easy serial access to the AT-
command line on two ends you should purchase two development kits, so that you can use the USB
to serial bridges on two of the development boards.

a limited number of nodes are required for evaluation.
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8 Setting up the Hardware

In the development kits there are three versions of the module. Both the ETRX2DVKA & P have an
ETRX2HW which has an SMT connector on the bottom of the module so that it can be plugged
directly into the appropriate 2x10, 1.27mm pitch receptacle on the devboard - Figure 3 & Figure 4.
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Figure 3: 2x10 1.27mm SMT Connector Figure 4: 2x10 1.27mm Receptacle

Vv

Figure 5. 16 & 20-pin plugs with 16 & 20-pin sockets

Please note that earlier versions of the development kit were using a 2x8 connector instead of the
2x10 connector used on the current devboard.

In case you are using a module from a previous development kit with only a 2x8 pinheader connected
to it, simply align the module so that the four unused connections point towards the antenna end of
the devboard (Figure 5).

In analogy to this when connecting a module with a 10x2 pinheader to an old style development Kkit,
just have the 4 unconnected pins sticking out at the antenna end.

The ETRX2DVKA comes supplied with 2 ETRX2 modules pre-connected to 2 ETRX2MCB carrier
boards which enable you to quickly experiment with sensors and actuators and are ideal for
demonstrations and prototyping. They can either be mains (via a suitable power supply) or battery
power ed. T h eial poot ¢anlbe écsessedevia pads at the bottom of the MCB, or by
plugging the MCB onto the development board as shown in Error! Reference source not found..

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)
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Finally a bare ETRX2 is provided with the ETRX2DVKP.

3 :\'Jo..\

i
%
Bk

’-
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2]

LED3 ¥ w.

Figure 6. MCB plugged onto Devboard

9 Driver Installation and Operation

The ETRX2USB drivers obtainable from http://www.telegesis.com/ZigBee/Dsoftware.htm  will
generate a virtual com port allowing easy access to the serial port of the embedded ETRX2.

9.1 Windows 9x/XP/2k Driver Installation

The driver package should be unzipped into a local folder. When executing the fil
prior to connecting the development kit using the provided USB cable an installer will guide you

through the steps required for the driver installation. 1 f prompted that the dri
windows |l ogo test simply press 6Continue Anyway?éb.

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)


http://www.telegesis.com/ZigBee/Dsoftware.htm

Telegesis

- TG-ETRX2DVKA/P-PM-01-200 11
elegesis:
ETRX2DVKA/P Development Kits & Technical Manual 2.00

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking on your computer, oh the hardware installation CD, or on
the Windows Update Web site [with your permission)

Fead our privacy policy

CanWindows connect to \Windows Update to search for
software?

" Yes, this time only

" Yes, now and every time | connect a device

Click Next to continue

Hazl | Nest > l Cancel

Figure 7. Found New Hardware Wizard

After connecting the devboard Windows® will prompt that new hardware has been found. If you have
run the OPrelnstaller.exebd6 windows will b e Figuel e t

8l n case you havenét run 6Prelnstaller. emn@dhichou v
you have unzipped the driver.

Found New Hardware Wizard

This wizard helps you install software for:

Telegesis USB Device

\ ) If your hardware came with an installation CD
<" or floppy disk. insert it now.

‘What do you want the wizard to do?

@ {Install the software automatically (Recommended}
" Install from alist or specific location [&dvanced)

Click Next to continue

< Back I Next > I Cancel

Figure 8. Install software Automatically

I f prompted that the driver hasnét passed the win

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)
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Hardware Installation

1 The software you are installing for this hardware:
.

Telegesis USB Device

has not passed Windows Logo testing to vernify its compatibility
with Windows XP. (Tell me why this testing is important.)

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Anyway l

After completing the installation of the USB device the new hardware wizard will start again in order to

install the virtual com port in an identical manner.

Please note that each devboard has a unique serial number which requires the installation procedure
to be repeated with every new devboard being attached to the computer.

Figure 9. Windows Logo Test

devboards to be used on the same computer at any one time.

In order to find out the identity/number of the virtual com port the devboard has been assigned to,
please enter the Device Manager under the Windows Computer Management screen (see below) and
click on the Ports (COM and LPT) section where you should find the new virtual com port. By double
clicking on the entry of the virtual com port you can also change the number assigned to the virtual

com port when entering the advanced setup of the device.

This allows multiple

©2007 Telegesis (UK) Ltd
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El_ Computer Management = |D|5]
=] File Action View Window Help ] -8 =]
e~ | Bm & 2 A
,L_=5 Computer Management (Local) -3 Batteries ;]
= EB System Tools @ 4 Computer
& {jﬂ] Event Viewer [#-g# Disk drives
& g Shared Folders - Display adapters
E*] g Local Users and Groups o 5 DVDJCD-ROM drives
+- & Performance Logs and Alerts B \3 Floppy disk controllers
Device Manager - Floppy disk drives
l‘! :'Q Storage #-{%8 Human Interface Devices
: +- g Removable Storage #-4=%) IDE ATAJATAPI controllers
' Disk Defragmenter [#-45% IEEE 1394 Bus host controllers
Disk Management B ,E] Infrared devices
"1 & Services and Applications [#-z» Keyboards
#-77) Mice and other pointing devices
B L Modems
& § Monitors
[+ 8 Network adapters
- @ PCMCIA adapters
=] ,_\{ Ports (COM & LPT) e
o “_*f Communications Port {COM1)
- 5 ECP Printer Port {LPT1)
: '_)1 TG-ETR¥nUSE (COM11)
4 | *] G- ﬂ Processors hd
I I

Figure 10. Device Manager

Once the correct COM port has been selected, the Telegesis Terminal software can be used to
control the devboard as described in chapter 11.

Telegesis Terminal - ¥ 1.1.0

File Commands Log Tools Help

H + 2 ) 2]

iconnection

COhd Port: Baud Rate: Disconnect |
Flove-Contral: Parity: Dista Bits:

Status: Connected to COMT

OE

ATI

TELEGESIS

REO1
O00D&FO000063C3E
]34

Figure 11. Telegesis Terminal

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)




Telegesis TG-ETRX2DVKA/P-PM-01-200 14

telegesis:

ETRX2DVKA/P Development Kits Technical Manual 2.00

9 Development Board Interface Description

Figure 1 shows the location of the connectors described below.
I/O breakout:

JP4 and JP5 give access to the 1/0 on the ETRX2 module. The individual pins are labelled on the
circuit board.

Programming Connector:

The 10 way programming connector (JP1) was used to program ETRX1 modules, therefore it is not
fitted on the ETRX2DVK.

An ETRX2 soldered onto the development board can be connected to an Ember InSight Adapter
using X3 for programming and real time debugging of custom firmware.

Serial Port:

The serial port allows connectivity to a PC. This provides access to the command line interface and
the bootloader for firmware upgrades.

Power Jumper: JP3 connects the ETRX2 module to the supply voltage. It is possible to measure the
current consumption of the module across this jumper.

I/O connection: JP7 can be used to connect the I/O pins as shown in table 3. The two
potentiometers can be used to vary the analogue input voltage of A/D1 and A/D2 between 0 and
1.2V.

Module connector: X2 is used to connect an ETRX2HW module using the attached 2x10 pinheader.
It can also be used to connect a MCB.

Pin Devboard functionality Default
1/100 Button4 connected
/101 Button3 connected
/102 Button2 connected
/103 Buttonl or Buzzer Buzzer connected
/104 LED4 connected
1/105 LED3 connected
1/106 LED2 connected
1107 LED1 connected
A/D1 Analogue Voltage 1 connected
A/D2 Analogue Voltage 2 connected

Table 3. 1/0 Connectivity on development board

Reference Ground: JP7 is connected to the devboards ground plane. It can be used as a reference
point when making measurements on the devboard.

Flow Control Selection: JP2 is used to connect the RTS and CTS lines used for the flow control to
the host. By default flow control is disabled (see the AT command dictionary on how to enable it), so
the default setting of JP2 does not connect those lines to the host as shown in Figure 12. When flow
control is enabled JP2 must be set as shown in Figure 13. Please make sure the jumpers are only

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)
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set to this configuration in case flow control is enabled as otherwise I/Os driving against each other
(via a protective resistor) will increase the current consumption.

- Reset - Reset’

' '
N/ N/
Bloadlee - Bloadlee
==l ==
) '
D1 @9, D1 @,
okt okt
Flou; o5 R3 Flou, o R3
:ntrof l——u ) = ﬁC3 )ﬂU"Of < 4C3
v S g
Figure 12. No Flow Control (default) Figure 13. Flow control enabled
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10 Module Carrier Board (MCB) Interface Description

Figure 2 shows the location of the connectors described below.

Power connector: Connect a power supply or battery pack from 4VDC to 6VDC here. The voltage is
regulated down to 3.3V using a low drop voltage regulator.

RS232 Port: If required a connectiont o t he modul e 6s s e vidpads onghe battomc a n
of the MCB.

Pad MCB
1 3.3V
2 TXD
3 RXD
4 GND

Table 4. Serial Connectivity on MCB
where Pin 1 is the one nearest to the power connector.

Pl ease note that to c¢onnec usingtheseNpadiB, levebconaersibriCobthe s e r
RS232 signals is required via a MAX232 (or equivalent) circuit.

Alternatively the MCB can be plugged onto a devboard as shown in Error! Reference source not
found. to gain access to the serial command interface.

The following table shows the connectivity of the ETRX2 module to the peripherals on board the
MCB.

Pin MCB

1/100 Buttonl

/101 Button2

1102 Not connected
/103 Beeper

1104 Not connected
1/105 Green LED
1/106 Not connected
/107 Red LED
A/D1 Light Sensor
A/D2 Temperature Sensor

Table 4. 1/0 Connectivity on MCB

JP2 can be used to disconnect A/D2 from the temperature sensor and force it to ground in order to
make the ETRX2 enter bootloading mode after power-up or reset (see chapter 12). To do this place
the jumper over the two pins nearest the power connector. For normal operation place the jumper so
that it bridges the two pins furthest away form the power connector.

Finally X2 can be used to plug the MCB onto a development board in order to gain serial access to
the module on-board the MCB. The pinout is illustrated in Figure 14 and Table 5.

©2007 Telegesis (UK) Ltd ETRX2DVKA/P Technical Manual (Rev 2.00)
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Figure 14. X2 Pin Numbering

Pin Function
1 1/108
2 1102
3 N/C
4 RESET
5 /101
6 1/100
7 RXD
8 TXD
9 /010
10 /011
11 1109
12 N/C
13 GND
14 N/C
15 N/C
16 N/C
17 1106
18 N/C
19 1104
20 Vece

Table 5. Pinout of MCB
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