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Laird Technologies is the world leader in the design and
manufacture of customized, performance-critical products
for wireless and other advanced electronics applications.
Laird Technologies partners with its customers to find
solutions for applications in various industries such as:

Network Equipment
Telecommunications
Data Communications
Automotive Electronics
Computers

Aerospace

Military

Medical Equipment
Consumer Electronics

Laird Technologies offers its customers unique
product solutions, dedication to research and
development, as well as a seamless network of
manufacturing and customer support

facilities across the globe.

Copyright © 2011 Laid Technologies, Inc. All rights reserved.

The information contained in this manual and the accompanying software programs are copyrighted and all rights are reserved by Laird Technologies, Inc. Laird Technologies, Inc. reserves the right to make periodic
modifications of this product without obligation to notify any person or entity of such revision. Copying, duplicating, selling, or otherwise distributing any part of this product or accompanying documentation/software
without the prior consent of an authorized representative of Laird Technologies,Inc. is strictly prohibited.

All brands and product names in this publication are registered trademarks or trademarks of their respective holders.

This material is preliminary

Information furnished by Laird Technologies in this specification is believed to be accurate. Devices sold by Laird Technologies are covered by the warranty and patent indemnification provisions appearing in its Terms
of Sale only. Laird Technologies makes no warranty, express, statutory, and implied or by description, regarding the information set forth herein. Laird Technologies reserves the right to change specifications at any
time and without notice. Laird Technologies’ products are intended for use in normal commercial and industrial applications. Applications requiring unusual environmental requirements such as military, medical life-
support or life-sustaining equipment are specifically not recommended without additional testing for such application.

Limited Warranty, Disclaimer, Limitation of Liability

For a period of one (1) year from the date of purchase by the OEM customer, Laird Technologies warrants the OEM transceiver against defects in materials and workmanship. Laird Technologies will not honor this
warranty (and this warranty will be automatically void) if there has been any (1) tampering, signs of tampering; 2) repair or attempt to repair by anyone other than an Laird Technologies authorized technician. This
warranty does not cover and Laird Technologies will not be liable for, any damage or failure caused by misuse, abuse, acts of God, accidents, electrical irregularity, or other causes beyond Laird Technologies’ control,
or claim by other than the original purchaser. In no event shall Laird Technologies be responsible or liable for any damages arising: From the use of product; From the loss of use, revenue or profit of the product; or
As a result of any event, circumstance, action, or abuse beyond the control of Laird Technologies, whether such damages be direct, indirect, consequential, special or otherwise and whether such damages are incurred
by the person to whom this warranty extends or third party. If, after inspection, Laird Technologies’ determines that there is a defect, Laird Technologies will repair or replace the OEM transceiver at their discretion. If
the product is replaced, it may be a new or refurbished product.
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RF Transceiver

OVERVIEW AND
KEY FEATURES

The CL2510 transceiver is a frequency-hopping spread spectrum (FHSS) radio designed for license-free operation in
2.4GH ISM band. The radio sustains a standard asynchronous serial data stream between two or more radios out of
the box. Housed in a compact and rugged die-cast enclosure, the radio is equipped to replace thousands of feet of
serial cable.

Easy to USE Networking and Security
e Standard male DB-9 DCE RS232 e Retries and acknowledgements
serial interface e Frequency hopping spread spectrum for
e Standard baud rates supported from security and interference rejection
1200 to 230,400 bps e Customizable RF channel and system ID
* RF data rates of 280kbps or 500kbps,  Automatic link synchronization
selectable e Low latency and high throughput

¢ Advanced configuration using
AT commands

The CL2510 is available with a male DCE RS-232 interface and 50mW of output power for use in the worldwide
2.4GHz ISM bands.

This document contains information about the hardware and software interface between a Laird Technologies
CL2510 transceiver and an OEM Host. Information includes the theory of operation, specifications, interface
definitions, configuration information and mechanical drawings.

Note: Unless mentioned specifically by name, the CL2510 modules will be referred to as “radio” or “transceiver”.
Individual naming is used to differentiate product specific features. The host (PC/Microcontroller/Any device to which
the CL2510 module is connected) will be referred to as “OEM Host” or “Host.”
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SPECIFICATIONS TABLE 1: CL2510 DETAILED SPECIFICATIONS

Serial Interface Connector DB-9 Male (RS-232 DCE)
RF Connector RP-SMA Jack
Power Connector Center Positive 2.5 mm Jack.
ORERATONAL
Network Topologies Point-to-Point, Point-to-Multipoint
Security One byte System ID
Number of Hopping Channels CL2510-050: 43
CL2510-100: 43 or 79, user selectable
Frequency Band 2400 MHz to 2471 MHz
RF Data Rate 280 kbps or 500 kbps, user selectable
RF Technology Frequency Hopping Spread Spectrum
Output Power CL2510-050: 50 mW conducted
CL2510-100: 125 mW conducted
Maximum radiated power (EIRP) 100mW (CE), or 316mW (FCC) depending on
antenna and country of use
Range Line of Sight Outdoor: 1.5 miles (2.4 km)
(CL2510-050, with 2 dBi Antenna) Indoor: 790 ft (240 m)
Sensitivity -98 dBm at 280 kbps RF Rate
-94 dBm at 500 kbps RF Rate
EECRCAUENVIRONVENTAL
Supply Voltage +6V to 30V DC
Max Power 300 mW
Temperature (Operating) -40°C to 80°C
Temperature (Storage) -50°C to 85°C
PHISCAL
Dimensions 44" x2.7" x 1.4" inches (11.18 cm x 6.86 cm x 3.56 cm)
Weight 60z(170q)
CERTFCATONS
FCC Yes: FCC ID: KQL-CL2510
IC Yes: IC ID: 2268C-CL2510
CE Yes: CL2510-050 only : EN300 328-2V1.71,EN301 489
RoHS Yes

3 www.lairdtech.com Laird Technologies
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SPECIFICATIONS PHYSICAL INTERFACES

The CL2510 supports standard RS-232 protocols with limited flow control. RF output is through a
RP-SMA jack for use with RP-SMA approved antennas (or equivalent).

REAR PANEL:
/ Status LEDs RPSMA Antenna Connector

4 N

O00O0O &D

Pwr Link Rx Tx

TABLE 2: STATUS LEDS

Pwr Green On indicates the unit is powered up

Link Red On indicates the radio is capable of establishing a link:
On a Client, the Link LED activates when it is in range of
the Server and receiving the synchronization beacon.

On a Server, the Link LED is always lit.

RXD Green When flashing, indicates the CL2510 is
receiving serial data
XD Red When flashing, indicates the CL2510 is

transmitting serial data

FRONT PANEL:
DB-9 male Connector Power Connector

4 N

1ooooo5
\N J N )
/|40 0 0 Ogf &
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RS-232

RS-232 is a single-ended serial data transmission protocol. The RS-232 signals are represented by
voltage levels with respect to a system common (power/logic ground). The “idle” state (MARK) has
the signal level negative with respect to common and the “active” state (SPACE) has the signal level
positive with respect to the common.

TABLE 3:
____
1 Data Carrier Detect Not Connected
2 RXD Receive Data RXD (input)
3 XD Transmitted Data TXD (output)
4 DSR Data Set Ready Generic Output
5 GND Ground Ground
6 DTR Data Terminal Ready Generic Input
7 CTS Clear to Send CTS (output)
8 RTS Request to Send RTS (input)
9 RI Ring Indicator Not Connected

INTERFACING TO OTHER RS-232 EQUIPMENT

The CL2510 is a DCE (Data Communications Equipment) device with limited handshaking. Typically
devices like PCs are considered DTE (Data Terminal Equipment) devices while peripheral devices are
classified as DCE. A DCE device can be interfaced to a DTE device using a straight through serial cable.
When interfacing two DCE or two DTE devices together, a null modem cable is required to cross the
respective input and output signals.

DTE TO DCE AND DCE TO DCE INTERFACES

* Design Tip: When using a pair of CL2510s to connect a PC to a peripheral unit, if you previously used a
straight through cable to connect your PC to your peripheral device, you'll need to use a straight through cable
between the PC and the CL2510 and a null modem cable between the other CL2510 and the peripheral device.

HARDWARE FLOW CONTROL

Flow control refers to the control of data flow between the host and the CL2510. It is the method used to
handle data in the transmit/receive buffer of the CL2510 interface, and determines how data flow between
the host and the CL2510 is throttled. Often in serial communication, one device is capable of sending data
much faster than the other can receive. Flow control allows the slower device to tell the faster device to pause
and resume data transmission. (Flow control CTS and RTS are used by the CL2510 and its Host, locally - NOT
over the air. Therefore, one CL2510 cannot tell the other to slow down or speed up).

The transceiver uses CTS to indicate the state of its input buffer. The OEM host uses RTS to indicate when
it's able to receive data from the transceiver. When RTS Enable is set on the transceiver, the transceiver will
monitor RTS and will only transmit data out the serial interface when RTS is low. For this reason, the OEM
should not set RTS Enable on the CL2510, unless the OEM host is specifically controlling RTS. Leaving RTS
high for too long with RTS Enable set can cause data loss once the transceivers transmit queue fills.

* Design Tip: Can | implement a design using just Txd, Rxd and Gnd (Three-wire Interface)?

Yes. However, it is strongly recommended that your hardware monitor the CTS pin of the radio. CTS is

taken high by the radio when its interface buffer is getting full. Your hardware should stop sending at this
point to avoid a buffer overrun (and subsequent loss of data). You can perform a successful design without
monitoring CTS. However, you need to take into account the amount of latency the radio adds to the system,
any additional latency caused by Transmit Retries or Broadcast Attempts, how often you send data, non-delivery
network timeouts and interface data rate. Polled type networks, where the Server host requests data from the
Client host and the Client host responds, are good candidates for avoiding the use of CTS. This is because no
one transceiver can monopolize the RF link. Asynchronous type networks, where any radio can send to another
radio at any point in time, are much more difficult to implement without the use of CTS.

Laird Technologies
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THEORY OF
OPERATION

The CL2510 utilizes a Server-Client configuration to synchronize the frequency hopping of all devices in the
network. The Server transmits a brief beacon immediately after hopping to a new frequency. This beacon
contains information about the network and the hopping pattern. Client radios will synchronize to this beacon
to ensure they are on the same frequency at the same time as the Server. The Client Link LED will light when
the Client is synchronized to the Server.

Each network should consist of only one Server and there should never be two Servers on the same RF
Channel and System ID in the same coverage area. Collocated Servers are permitted, provided the Servers
are on different RF Channels. Additional Servers in the same coverage area will degrade the performance for
all radios. Interference will increase a maximum of 2.3% for each Server added when hopping over 43 hops
and a maximum of 1.2% when hopping over 79 hops. Degradation may be transparent to the end user
depending on the number of retries/attempts and the data rate.

The CL2510 has two primary modes of operation:
Transparent Mode
Command Mode

Transmit mode is used to transmit serial data across the RF and Command Mode is used to reconfigure
the CL2510.

All packets sent over the RF are either Broadcast or Addressed (Unicast) packets.

A Broadcast Packet is one that can be received by all eligible receivers on the network. To increase the

reliability of the delivery of Broadcast packets, the transmitting radio will transmit the message the number

of times specified by the Broadcast Attempts. Broadcast Attempts are necessary because Broadcast packets

are not acknowledged by the receiving radio. Therefore, the transmitting radio has no method for guaranteeing
receipt of the message. The default Broadcast Attempts is 3 and more or less may be necessary in different
applications. Increasing Broadcast Attempts will increase the reliability of data at the cost of the overall
throughput potential of the link. The receiving radio will not forward duplicate Broadcast packets on to the
OEM host.

An Addressed Packet is one that is only sent to a specific transceiver based upon the MAC address of the
destination. Addressed packets are acknowledged by the receiving radio, so additional Transmit Retries will
only be used if necessary. The transmitting radio will retry sending an Addressed Packet until all of the
Transmit Retries have been used or until it receives a successful acknowledgement from the receiving radio.

Command Mode is used to configure the transceiver. To enter Command Mode on the CL2510 the OEM host
must send the AT Enter Command string “AT+++". Once in Command Mode, all data received by the radio
over the serial interface is interpreted as command data. Data received over the RF interface will be stored in
the TX buffer until Command Mode is exited.

When using the Laird Technologies Configuration Utility, the OEM doesn’t need to worry about entering and
exiting Command Mode, as the software will do that automatically. These details on Command Mode are pro-
vided for OEMs manually configuring the radio.

* Design Tip: Entering Command Mode.

A properly formed Enter AT Command string must be issued when the RX Serial buffer on the radio is empty.
If data is either pre-pended or added to the AT string, the radio will not properly identify it as the AT Enter
Command Mode command and will not enter Command Mode. It is suggested that the OEM host wait a
sufficient period of time between the last data packet and the AT Enter Command Mode. This time varies
depending on the amount of data being sent and the number of retries/attempts configured. Waiting at
least 250ms should be sufficient for most applications.



CL2510

RF Transceiver

THEORY OF
OPERATION

7

www.lairdtech.com

NETWORK TOPOLOGIES

Topology refers to the shape of a network or the network’s layout. How different nodes communicate with each other is
determined by the network topology. The CL2510s support a point-to-point and a point-to-multipoint network topology.
The CL2510s do not support multi-hop meshing or any repeater functionality by default.

POINT-TO-POINT

A point-to-point network consists of only two radios, one configured as a Server and one configured as a Client. Sometimes
referred to as a wireless bridge, a point-to-point link replaces a single communications cable. It does not matter which node is
the Server and which node is the Client as both nodes will support bidirectional serial data in the same manner.

I A R

Host Host
Server Client

POINT-TO-MULTIPOINT

Point-to-multipoint systems have one base station, or access point, that controls all communications with all of the other

wireless nodes in the network. This allows for the creation of a wireless network consisting of multiple nodes. In a
point-to-multipoint network the Server would typically be set up as the access point and would be configured to transmit
Broadcast Packets. The other nodes would be set up as Clients and set up in Addressed Mode (most likely using Auto Destination).
Data received on the Server's serial interface would be transmitted to all Clients in range. Data received on the Client's serial
interface would be transmitted only back to the Server. There is no limit to the number of Clients that can be configured in a
point-to-multipoint network, but all radios would share the same bandwidth over the RF, so as more nodes were added care
should be taken when transmitting data to prevent collisions.

ZANN

Server

Client Client

Client Client
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Repeater networks

Though there is no functionality for a node to automatically forward a message along to another radio,
repeater networks can be setup through the addition of a second Server to provide for additional coverage.
This example of a repeater network would still be useful for a point-to-multipoint network where some of the
nodes are not in range of the primary access point.

In this network topology a CL2510 is setup as a Server to act as the primary access point. All other radios are
configured as clients with auto-channel and auto-destination configured. Each client in range will then receive
every message from the server radio and will respond back with an addressed message to the server. To cover
additional areas, a repeater consisting of two CL2510s connected via a Null Modem cable can be added to

the network. The repeater would consist of one radio set up as a client to the central computer server and
configured identical to the other clients and one radio configured as a server in broadcast mode. Each repeater
server should be on its own RF Channel. Any client radios in range of this new repeater will synchronize to it.
All radios in the network should share the same System ID.

Server

“@' (([5)
Client

Central Computer

- 2L (([5)
\ Client

(5)
«E Client

Client

Repeater module
consisting of two
Radios

In this example, client radios (because of Auto Destination and Auto Channel) will be able to synchronize
with either Server radio. Message communication from the central server will be broadcast out to all clients,
including those connected to the repeater server. Messages from the clients will be sent back addressed to
the central server.

Limitations:
There are some limitations to this setup.
¢ The addition of the repeaters requires two additional radios which increases the cost of the systems.
e The repeater setup of a client and server must be powered sufficiently.

¢ The antennas of the client and the server in the repeater should be positioned to minimize interference.
For best performance the antennas should be placed more than 10ft from each other.

¢ There is no way to know if a client is attached to the central server or the repeater server without some
additional AT commands, this makes it difficult to perform addressed mode from the central server.

e There is no way to tell from the RF packet the clients MAC address when a message is received at the
central server, this is because all messages through the repeater will have the repeater client's MAC address.

e The OEM must add their own layer of addressing into the data stream to address packets.
¢ There is some additional latency associated with the repeater; this latency is between 20 and 40ms typically.
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The CL2510 has an internal 256 Byte EEPROM which stores system configuration information. This EEPROM
is loaded at startup and contains the networking and addressing information. The EEPROM can be configured
with AT commands manually or through the Laird Technologies Windows Configuration Utility GUI.

Basic Settings include:

MODE: SERVER/CLIENT

Designate the CL2510 network functionality. In each network, there must be only one Server, all other
CL2510s should be programmed as Clients. The number of Clients is not limited, though they all share
the same bandwidth so available throughput must be considered.

MAX POWER

The maximum transmit power of the CL2510. Reducing the transmit power will reduce the amount of
power the radio needs to transmit (current consumption). Reducing the Max Power will also allow radios
to communicate at very short ranges more effectively. At Full Power the radios should be at least 10ft away
from each other to avoid saturation.

TABLE 4:
Full Power 50 mW 125 mW
Half Power 25 mW 50 mW
Quarter Power 12.5mW 25 mW
Low Power 10 mW 10 mW

*Power levels are approximate and can vary by 20%

RF CHANNEL

The RF Channel is a number that designates the frequency hopping pattern of the CL2510. All CL2510's hop
over the same frequency range; the RF Channel dictates the order the radios hop through different frequencies.
All radios on the network must have the same RF Channel, unless Auto Channel is enabled on the Clients.
Collocated networks should use different RF Channels to avoid interference.

SYSTEM ID

A number that designates the network identifier. All radios must be on the same System ID unless the Clients
are configured with Auto System ID.

INTERFACE BAUD

This defines the baud rate used for communicating with the CL2510 over the serial interface. The RF Baud is
independent of the Interface Baud Rate. The Default baud rate is 115,200 bps. The Interface Baud rate on the
CL2510 must match the host device baud rate.

TRANSMIT RETRIES

This value represents the maximum number of times a packet will be attempted without a successful
acknowledgement. This number is only used for packets sent in Addressed mode. The default value is 3.
Incrementing this value may increase the reliability of a link.

BROADCAST ATTEMPTS

This value represents the number of times a packet will be sent when using Broadcast Packets.
Unlike Transmit Retries, all Broadcast Attempts will be used every time a packet is sent. The default value is 3.
Increasing this value may increase the reliability of a link.

FULL DUPLEX

The CL2510 reserves two data slots per frequency hop for data transmissions. When Full Duplex is enabled,
Servers will only transmit on the first data slot, thus reserving the second data slot for Clients to transmit.

In networks with a large amount of bidirectional data, Full Duplex will reduce collisions and reduce the need
for additional retries. Full Duplex must be set the same on all radios in the network. Full Duplex only affects the
RF transmission and not to the serial interface.

Laird Technologies
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AUTO DESTINATION

Clients can enable Auto Destination to automatically set them in Addressed mode and address themselves
to the Server. This allows the OEM to program all the Clients with an identical configuration, allowing
communication with a central Server. This is valid for both point-to-point and point-to-multipoint networks.

BROADCAST

Enabling Broadcast will set the transceiver to transmit all information as Broadcast Packets.

DESTINATION ADDRESS

When not using Auto Destination or Broadcast, the OEM needs to configure the specific destination address for
addressed packets. This Destination Address is the MAC address of the intended receiving radio.

MAC ADDRESS

The MAC Address is unique 6 byte address assigned at the factory. It is the address a remote radio should place
in the Destination Address field to communicate with that radio.

REMOTE I/0

Remote I/0 for CTS/RTS and Remote I/O for DSR/DTR allow these pairs of I/O lines to have their states transmit-
ted across the RF and reflected on the remote radio. These pairs of I/O lines can then be used to transmit state
information or for additional handshaking information. The I/O states are only transmitted a maximum of once
every 13ms, so these lines cannot be used for serial data.

ADDITIONAL FEATURES

The CL2510 is based on Laird Technologies LT2510 Embedded transceiver. Additional features are available
on the CL2510 including advanced APl modes and additional AT Commands. For more information on these
features refer to the LT2510 User Manual.

Laird Technologies
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CL2510 The software CD included with your programming kit provides a utility for changing the settings on each unit.
CONFIGURATION The software is compatible with Microsoft® Windows 95, 98, 2000, Me, NT and XP. Windows 7 and Windows

Vista are supported on a limited basis.
UTILITY SOFTWARE
INSTALLATION

Locate the OEM software folder on the Laird Technologies Tools & Literature CD and install the

CL2510 Configuration Software. To install the software, run Setup.exe and follow the installation
prompts. During the installation, the software will prompt the user to install the Laird Technologies

USB Driver. It is recommended that the user installs the driver at the same time as the software. The first
time the software is run, the following message will be displayed:

Wireless Configuration and Test Utility

Welcome to your Laird Technologies Development Kt Utiity.
Please select a product.

Click "OK.” The software will attempt to open COM1 of the PC. If there is a conflict or the port does not
exist, the software will show the port as unavailable. This error will be displayed when one of the following
conditions exists:

¢ There is other software running that has control over the COM1 port. Locate this software and shut it
down while running “Laird OEM.exe" software.

e The PC either does not have a COM1 port or the port has been disabled.

11 www.lairdtech.com Laird Technologies
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PC SETTINGS TAB
The PC Settings tab is shown in the following graphics, as it will appear the first time the program is run.

Select the Connex2510 in the Product pull-down menu. Doing this will automatically select the default baud rate
of 115200. Use the Find Ports button to search Windows for existing Com Ports. The ports will then be available
in the drop-down for the Port1 Settings. If the desired Com Port is not found, you can manually add it with

the Add Ports button. If the COM port is listed as unavailable, a different COM port can be selected in the Port
pull-down menu. The application can use two serial ports if the Enabled: box is checked under Port 2 settings.

™ Connex2510 Configuration/ Test Utility F =101
Configure 1 Fangs Test 1 TeemnaiChat 1 Command 1 PC Settings
Portt Setlings [ Options
+ USB § COM Port Add | Find | Open Port ¥ Save Settings on Ext
 TCPIP Port Poris | Ports ¥ Resdiirte wih AT Commands
Port Status: Unavaiabie ™ Use Auto BaudPor
pot l _'J T Auto Archive EEFROM Sttings
™ Monitor LOP for new devices
Proguct
Party: ]m(lml :]
Product Correx 2510 -
Handshaking: [roeee =il
pota bes: |8 =] gopees 1 =
Port2 Settings ;
Enatlea [~
(ol Port Ports | Ponts | Cos=ron |
Poet Sisbus Closed Rade Firmiware Update -
port | = Wate iage Enatie
Rk |* =l 10 Rocko New image
= l :J Etename
|. g | ( 21
wa s | =l scoms | ¥ Pot1 ) SIS
=
[Port1 Unarvasmbie | FTS Portl High TS Portl - Hgr [T Ponz Ciosed | IS Ports tagh I CTS Perts Figh
[Communications ide:

Port 1/Port 2 Options

The application can control up to (2) COM ports, including virtual COM ports, which physically map to USB or
Ethernet ports. The Port pull-down menu allows selection of COM1 through COM16. An error message will be
displayed if a port is selected that is either nonexistent or already occupied by another program. When a port
selection is made, the application will attempt to open the port and list its status as:

¢ Unavailable/Open/Closed

The Port Status is shown just above the Port pull-down menu and also in the status bar at the bottom of the
screen. The software will only be able to communicate with a radio if the Port Status is Open.

Although menus are shown for Baud Rate, Parity, Handshaking, Data Bits, and Stop Bits, only the Baud Rate,
Parity, and Handshaking menu selections can be changed. This option must be enabled to read and write the
CL2510 EEPROM.

Options
The application also provides the following options:
Save Settings On Exit

When this option is enabled, all changes made to the Settings tab will be automatically loaded the next
time the application is run. Otherwise, any changes made will be discarded.

Read/Write With AT Commands

When this option is enabled, the application will use AT Commands for its read/write EEPROM functions
instead of the standard configuration commands. This option must be enabled to read and write the
CL2510 EEPROM.

Auto Baud

When this option is enabled, the application will scan all available COM Ports using the most common
baud rates, until a radio is found. If no radio is found or the application cannot open the port, an error
message will be reported. The application will only use Auto Baud when prompted by the user after an

unsuccessful read process. . .
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CONFIGURATION Auto Archive
SOFTWARE When this option is enabled, the application will archive the EEPROM settings for each radio after a
OVERVIEW successful write process. Although not required, the application will prompt the user to type a description

of the changes made. Auto Archive can be used to restore the radio to a previously known working
configuration.

Monitor UDP For New Devices

This option is used for legacy ConnexNet products and does not apply to the CL2510.

Status Bar

Located at the bottom of the application window, the status bar gives the state of Port 1, RTS Port 1, CTS
Port 1, Port 2, RTS Port 2, and CTS Port 2 lines. When the text appears black, the current state will be shown.
When the text appears gray, the current state will not be shown. The text shown in the bottom status bar
gives a simplified status of the current, pending software process. The software has no pending process when
“Communications Idle” is shown. On the right side of the status bar a progress bar is maintained to indicate
the progress of longer commands such as a Find Ports or Write Radio.

About Button

The About button can be pressed to determine the revision number of the application and the contact
information for Laird Technologies.

CONFIGURE TAB

The configure tab is used to display the 256 byte EEPROM contents. The screen is able to do this in two formats:
e GUI
¢ Hexadecimal

The GUI format is the default method of display. The user may change the display by using buttons located in
the lower left corner of the application window. Clicking on the GUI View button will display the data in GUI
format, while clicking on the EEPROM Editor View button will display the data in hexadecimal.
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CONFIGURATION Read Radio Button

SOFTWARE To update the Configure and EEPROM Editor View pages with the EEPROM contents of a radio currently

OVERVIEW connected to the proper port on the PC, click the Read Radio button. A successfully read radio will result
in the following message being displayed:

Configure. 1 FRange Test 1 Teeraaira 1 Commana 1 f PC Setings
- Radio et ¥ I_.  Radofestues
Tranamt Retrios: |— prosa —E] || [ PaOuglex

Laird _ J |
rvatve Technology
¢ 3 Connected World !'il ; I
web waw Lardtech com waeless ;IIH-IS |
sales emad wuelessnfo Flardtech com | Ermwere Version.

support wyeless svppen Zlaudiech com J.‘u:_uau

mhams FBWTEGY VI

frons | pona| purg | Srowosima| Compwete | Losarie | sewiorie| et | wremado| Ressrass)
[Porti Urmrvasiatse | RS Pt Hah I 15 Pori. Hgh [ PortZ Cosed | RIS Poril Hoh I €13 Poris Hon
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Write Radio Button

After making changes to the controls on the Configure tab, the Write Radio button can be pressed to save
those changes to the radio EEPROM.

Port 1/Port 2 Buttons

When the Port 1 button is depressed, the Write Radio and Read Radio buttons communicate through Port 1.
When the Port 2 button is depressed, the Write Radio and Read Radio buttons communicate through Port 2.

Calc Baud Button

The Baud pull-down menu includes all standard PC baud rates. In some rare cases, a user may want to use a
non-standard baud rate. To do this, the user will need to click on the Calc Baud button. The Calculate Baud
Rate dialog box will appear.

I~ NCale ulalo Baud Rate

Desied Baud Rate |7 I
Actual Baud Rate: | Conce |
Baud High [Address 43H} |0
Baud Low [Address 424} [0

Actual Baud Rate wil be blank if no baud rate can be found to
be wathin +/-3% of the desved baud rate.

To calculate the settings for a particular baud rate, type that baud rate into the Desired Baud Rate text field.
If the number in the Desired Baud Rate text field is +£3% of an acceptable baud rate, the rest of the fields in
the Calculate Baud Rate will automatically populate. If the baud rate is not supported by the radio, the
remaining text fields will continue to display the number 0.
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An example of an acceptable non-standard baud rate being accepted is shown in the following graphic:

® Calculate Baud Rate r;(

Desved Baud Rate |3 Save |
Actual Baud Rate: |96000 Conce |
Boud High (Address 434} |0
Baud Low [Addiess 424 [E8

Actual Baud Rate will be blank if no baud rate can be found to
be vathin +/-3% of the desred baud rate.

Acceptable Baud Rate Found

® Calculate Baud Rate

Desited Baud Rate Im l

Baud High [Address 43H) I

Baud Low (Address 42H)

Actusl Baud Rate wil be blank if no baud rate can be found to
be within +/-3% of the desred baud rate.

No Acceptable Baud Rate Found

Clicking the Save button will cause the baud rate shown in the Actual Baud Rate window to be displayed in the
Baud window on the Configure tab of the application. Clicking Cancel will ignore these changes. The Actual
Baud Rate will not always match the Desired Baud Rate. However, the program verifies that the Desired Baud
Rate is within 3% of the Actual Baud Rate (as required by the radio).

Hex/Decimal Button

All of the text entry type boxes found on the Configure tab have an indication of whether the value is
presented in Hexadecimal (Hex) or Decimal (Dec). The indication (Hex or Dec) can be clicked to toggle
between Hexadecimal and Decimal notation.

GUI View Button
Clicking the GUI View Button enables a GUI representation of the 256 byte EEPROM contents of the radio.
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EEPROM Editor View Button

Clicking the EEPROM Editor View enables a hexadecimal dump of the full 256 byte EEPROM resident on
the radio. The EEPROM Editor View is shown in the following graphic, as it will appear after a radio has been

successfully read:

"LT2510 Configuration/Test Utility - x
1 Farge Test 1 TeminsiCrat 1 Commard 1 PC Settrgs
o Certer
o1 2346618 98ADCEDRTY - -

0000 4C 41 4% X 44 Z0 54 45 42 49 ID 57 £3 OD 43 €F LAIND TECH-¥SyCo Laird Technoloqies

j00L0 O TP TZ €% €7 €8 T4 20 32 30 30 I8 O 54 I0 I1 pyright I000W 1 W " "

0020 21 30 D 33 0D ZS L0 OO PR PF PY Y BT UR BV DY . O-IySYYRRRRYYYY W I gRech ¢om

0030 00 Bé OF UL 03 44 05 04 21 56 AD 03 OC 40 02 FF Plvrvivy'V veMyy sakes emad s

0040 00 O OF 00 OZ AR 00 LO DO PR 7T FF 03 03 03 40 9¥YPY ¥7.7777TTR

Jooso 00 0L 00 OL FF GA 71 FF O2 FF EF FF 02 80 02 00 YRPIVTEITTATYIYY technical suppon

0060 00 20 00 00 AD DO 56 47 09 23 6C PI FY JT BV WY 4y ¥Vivalevyey I

0070 ¥7 ¥T FF PR PR PF 0L PR PV UF PR ED 04 OF 32 WV 9uvRTYYTYRYYLY phone (@13)462-2320

0080 00 €0 €7 0 0L AO PR PR PR FF FR PN BF UF DD VY 9ROy yeYYEYRYEY

ooso 32 35 31 30 4C S4 30 35 30 S5 54 54 4C 30 31 P ISIOLTOSOUITLOLY Mating Adgress.

0GAD W7 FY FR NF IV PR PR PR PE DR ONY RN NR OV OV NV SuvTROVRIYTRYYY

ooBo % F7 ¥F FF TR PR PR PR PR PFOFF PF IC 32 0% 03  YRYVIYVYYYYIYYYY motw”:‘:‘:"'

ooco X3 00 B3 0O O FF OO FF DA FF FT FT UY UF ST OV RyRyyeevivyeyvey o, Kansas

oobo O 1D D 3 4D SO €D 0O FT TF VR UE UT OT BV IV gy-«RIsGVYVTVIYY

ooxo 12 23 20 o® FF FF PY PP PP ¥F 00 0O 00 00 0D OO VB PRVYIITTIVSY

jooro 00 00 00 00 00 00 00 00 00 00 00 00 0O 0D 00 OO VYYTFTYVIVYVYIVYY
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Load File Button

This button is used to load a file previously created by this application and can be loaded to restore an EEPROM

to a former state.

Save to File Button

This button is used to save an EEPROM program to a file. This allows for the current state of the EEPROM to be

restored at a later time.

Compare EE Button

The Compare EE button allows you to compare two or more saved EEPROM files. This can be a very useful tool
when analyzing performance of two or more transceivers. An example is shown in the following graphic:

“'% EEPROM Compare

CEX

Address: Description: Sunmary: ~

1B Copyright (1] (1)=36,(1)=38 —

1F Firmware Version [5) ({1y=31,(1)=38

zZ1 Firmware Version [3) (1)=37,(1)=38

23 Firmware Version (1) (1)=30, (1)=31

30 RF Chamnel Mask [3]) {1)=00,({1)=07

31 RF Channel Mask [2] (1)=Dé&, (1) =FF

32 RF Charmel Mask [1] (1)=0E, (1) =F8

34 Poll Rate (1] (1)=00,{1)=03

35 Poll Rate (0] (1)=E8, (1) =FF v

S P
Save to File pin |[TTOK )
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RANGE TEST TAB

The Range Test tab allows packets of data to be sent between two radios and reports the numbers of successes
and errors. An example is shown in the following graphic:

®LT2510 Configuration/Test Utility

| Contgure Range Test 1 TermraiCret 1 Commana ¥ PC Settrge
Test Setecton My Veuiibiate | Vewikhos
 Pentt > Pert 2 " Port 1 Sen Onty (N 258 TEMEBCDEFOHUE LMNOPORS T LMWL Zatodelghd. mnropastuwayz(1

 Port2-sPort1 " Post 1 Receive Only
C PorttwsPort2 (S Port 1 Lospbach

IsstType Becer-p Pachet [apiay
" Contruous F ASCH " Hex
™ Tmed I™ Ondy Cispley Exvors
- [ Packet Teme Stamp ia
D (01 2456 7 3ABCOEFGHUE LMNOPORSTUNWAL Zataxtelifup inropstumnye!
 Sirgie Siep T
Bres on Brer f1o00 Fox Trmeout
Test Reruls
Buw @
Brors @
Percertage Good 100%
Apgrox. O tps
Seatofle | Qew Stop B F10) |
Pertt: Spen (C0MT) (38,4000 (3-N-1] RTS Partt Hgh TS Pott Low
Commurecabons e

Test Selection

There are six test options that can be selected. For each of these options, excluding Port 1 Send Only, the DVK
application will perform data verification as part of the test. This means that the application will send specific
data out and the application expects a specific response to that transmission. If it does not get that specific
response, it will report an error.

Important: The ports referred to are Ports for the application, NOT the Windows communication ports.

The available selections are:

Port 1 -> Port 2 — This test selection is used when two CL2510s are connected to one PC.
This selection is used to send data from the radio connected to Port 1 to the radio connected to Port 2.

Port 2 -> Port 1 — This test selection is used when two CL2510s are connected to one PC.
This selection is used to send data from the radio connected to Port 2 to the radio connected to Port 1.

Port 1 <-> Port 2 — This test selection is used when two CL2510s are connected to one PC.
This selection is used to send bidirectional data from both radios connected to the PC.

Port 1 Send Only — This test selection is used when one CL2510 is connected to a PC. This selection
is used only to send data from the radio connected to Port 1. This would most often be used when
the remote radio is connected to a second PC and is running the Port 1 Receive Only test. There is
no data verification with this option.

Port 1 Receive Only — This test selection is used when two PCs are being used with two CL2510s.

One CL2510 is connected to each PC. When this selection is made, the radio attached to the port

of PC 1 will be receiving data sent from the radio attached to PC 2, which is set to Port 1 Send Only.
Both PCs should be set up with the same number of bytes in the Create Data field. Important: The test
on both computers should be initiated at the same time. If this is not done, there may be some errors
reported until the two radios synchronize with each other.

Port 1 Loopback — This test selection is used with two CL2510s and one PC. The PC will be connected
to one CL2510 and will be running the development software. The second CL2510 will be powered on.
The second CL2510 is set up in loopback mode, using a jumper to connect TX and RX. The radio
attached to PC 1 will transmit data to the remote radio. The remote radio will receive the data and
retransmit it back to the radio attached to PC 1.
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There are three typical hardware setups.

1. One radio is plugged into a serial or USB port on a PC. The second radio is plugged into a separate
power supply with a loopback adapter connected.

2. One radio is plugged into a serial or USB port on a PC. The other radio is plugged into a different
serial or USB port on the same computer.

3. One radio is plugged into a serial or USB port on a PC. The other radio is connected to a serial or
USB port on another PC.

If using two PCs for the test, the application run on both sides should have the second COM port disabled
on the PC Settings tab.

TABLE 5:
TESTSELECTION  PORTTACTON  PORT2ACTION  HARDWARESELP
Port 1 -> Port 2 X RX 2
Port 2 -> Port 1 RX X 2
Port 1 <-> Port 2 TX/IRX TX/IRX 2
Port 1 Send Only X N/A 3
Port 1 Receive Only RX N/A 3
Port 1 Loopback TX/RX N/A 1

Transmit Packet Selection

This section allows you to select the data packet used to perform the Range Test. You may either create data
of a specified byte length or load your own text or configuration file.

Test Type

The test type allows you to select how long the test will be performed. The choices are shown in the
following graphic:

e Continuous: Test will run until stopped.

e Timed: Test will run for a specified time period.

e Number of Runs: Test will run for a specified number of runs.
e Single Step: Test will run for a single step.

e Break on Error: Test will run until an error occurs.

Receive Packet Display

This section allows you to select how the received packets will be displayed. The user is provided the
following options:

e ASCII or Hexadecimal format
e Packet Time Stamp
e Only Display Errors
Timing
This section allows you to modify the TX and RX timing of the test.
TX Delay
This field allows the operator to change the amount of delay between transmissions (in milliseconds {ms}).
RX Timeout

This field allows the operator to change the amount of time allowed for a packet to be received before a
Data Timeout error is reported.
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SOFTWARE The Test Results area is used to display the results of the test.

OVERVIEW e Runs: The run number is incremented every time a test is completed, whether errors occurred or not.
e Errors: This is the number of errors that occurred while the test was being performed.
e Percentage Good: This is the percentage of test results that were successful.

e Approx.: This is a display of the approximate throughput of the radio. The application uses a rough
calculation to display the amount of data transferred in bits per second (bps).

e Time Remaining: This field is used to indicate how much longer the test will run. Depending on how
the test was initially setup, this field may display time, or if the test was set to run a specific number
of runs, it will display the number of runs that remain.

Port 1/Port 2
Displays the Tx or Rx activity for Port 1 and Port 2.

View Tx Packets/View Rx Packets
Allows you to switch between Tx or Rx packets in the Port 1/Port 2 display.

Clear Button
This button sets all of the statistics and errors back to zero. This can be used while a test is running.

TERMINAL/CHAT TAB

The Terminal/Chat tab is used to send small data packets between two COM ports. As data is received it is
appended to the appropriate Port window. An example of the Terminal/Chat tab is shown below.

®LT2510 Configuration/Test Utility

Pat 1 0 Lne 1041
o
Serd | Pot1] sei )
* ASCHDusphey ;
{~ Hesadadinal Clapley Ciose fot | pee | sevewrm |
Pertt: Cpan [COMT] (38,400 (841] RS Portt. Hgh €15 Portt. Low
Type % 10 be The Froge Twich must be set to Normal

Send Button

This button is used to send the data in the textbox out of the selected port(s). The current user’s Windows
username is also sent with the data.

ASCII Display
When selected, newly received data will be displayed in ASCII format.

Hexadecimal Display
When selected, newly received data will be displayed in Hexadecimal format.
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Clear Button
Pressing the Clear Button will erase all of the text that has been displayed in both text windows.

Font Button

Pressing the Font button will bring up a font selection window allowing the font used in the text boxes for both
terminals to be changed. Both terminals will use the same font.

COMMAND TAB

The Command tab is used to send configuration, CC (product family dependent) and AT commands (product
family dependent) to the radio on the selected port. Below is an example of the Command tab for the CL2510
product family:

"L T2510 Configuration/Test Unility

Range Test 1 Tesmrennrat ] <o 1 1

C€C 00 00

€c €0 40 01
“ate Cranved 1o 10n ©C Ci1 40 01 L0

" AT Erter O Mo 41 84 2B 2D 2D OD
ot AT Cmar Miode CC 41 &4 &7 O
Last Beacon RST cc 22

" | Last Packet RSS! cc 26

Qytonal Commerts [
Becorad Dats Portt

™ AT Erter £t Command Mode

|
| Pt 1 Gewr | Lesa Save

Portt. Open [O0MT) (38 400] [8.84.1]
Sendfecens cormaiads

[ Pertorm Resel After Compietion
#10) Sena |

RTS Portt rign CTS Portt. Low

Radio Buttons

The application sends one command at a time. The command can be selected by clicking the radio button next
to that command.

Command Name Field

The Command Name field consists of a list of the most commonly used commands for the module. Additional
commands may be added to the list. The length of the Command Name is not restricted and is not required by
the application.

Command Field

The Command field contains a list of the commands for each of the command names in the Command

Name field. When a command name is selected in the Command Name field, the command that is in the
same position in the adjacent Command field is the command that will be sent to the radio.

Optional Comments Field

The Optional Comments field is where the user may enter any comments that they would like to accompany
the command information. This field is not restricted in length and is not required by the application.

The description for a particular command will be displayed when that commands radio button is selected.
Received Data Port 1/Port 2 Window

Data received over the serial port while on the Command tab (whether in response to a command or not) will
be displayed in the Received Data window in hexadecimal format.
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CONFIGURATION AT Enter/Exit Command Mode

SOFTWARE When selected, the radio will enter/exit AT Command mode as required to complete the selected command by
OVERVIEW creating a virtual version of the Command/Data Line.

Perform Reset After Completion

When enabled, the radio will be reset after the selected command has completed. This is useful when writing
EEPROM changes, which only take affect after a reset.

Port 1/Port 2 Buttons
When Port 1 is depressed, data will be sent out Port 1. When Port 2 is depressed, data will be sent out Port 2.

Send Comm

This button sends the selected command out of the selected serial port.
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Read Radio or Write Radio displays 1. Verify that power is applied and that the serial/USB cable is connected to the serial
error message: board and the PC.

“Radio not responding.” 2. Verify that the correct serial/USB port is selected in the software (Port 1 or Port 2).
3. Verify baud rate and port address on the PC Settings page.

4. Verify the Port Status is Open in the Status bar or in the Port 1.

5. Shut down the software and restart it.

6. Reset the radio by cycling power after each unsuccessful Read.

Garbled Data received. 1. Verify that baud rate and parity settings are correct.

Client’s Link LED does not come on. 1. Make sure Server CL2510 unit is connected to power.
2. Cycle power to the radio.
3

. Verify RF Channel and System ID are set correctly.

Link LED is on, but data does not get 1. Make sure the CL2510 unit(s) is connected to the correct COM Port.
transmitted or received. 2. Check the COM port settings for correct Baud Rate, Parity and either Hardware or
No Flow Control. Units can have transmission errors with Flow Control set to Xon/Xoff.
3. Try increasing the Max Transmit Retries (for Clients) and/or Broadcast Attempts
(for Servers) values in small increments until communication is established.
4. Check the Destination Address setting.
5. Verify the radios are at least 10ft apart.

CL2510 BASICS AND TIPS

1. There needs to be one and only one Server per network (RF Channel Number & System ID);
there can be any number of Clients.

2.The Default configuration is a Client radio with the addressing mode not set. For the radios to
communicate the addressing must be set to either:
e Broadcast Mode
e Auto Destination (for Clients only)
e The MAC Address of the remote radio must be entered into the Destination Field.

3.The Link LED on the Server will always be lit. The Link LED on a Client will only be lit when it is in sync
with a Server. The Link light must be lit for RF communications to occur.

4. Configuration should always be performed with the Laird Technologies Windows OEM Configuration Utility.
Though the radios are serial modems accessible through traditional terminal emulators, such as
HyperTerminal, the AT commands must be sent in their entirety, which cannot be achieved when typed in.
Once configured testing can be performed with HyperTerminal or another emulator to send serial data.

5. Windows only allows one program to access a Serial Communications Port at a time. Therefore when the
Laird Technologies Windows OEM Configuration Utility is open, no other serial applications should be open.

6. When using the USB Evaluation Board, it is recommended to Close the Port on the PC Settings tab prior to
unplugging the USB cable or powering off the module. If not, the port may become unavailable and need
to be either toggled by Closing and Opening the Port or the software may need to be reset.

7.The PC Settings tab is used to set the configuration of the OEM Configuration Utility, not the radio.
The Configuration Tab is used to configure the radio, but the radio’s EEPROM must be read first.
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