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1 INTRODUCTION

The goal of this Application Note is to outline how to configure the CL4790 ConnexLink units with the most basic settings to
establish a Point-to-Point (P2P) or Point-to-MultiPoint (P2MP) connection between two or more CL4790 units.

2 REQUIREMENTS

=  Two (or more) CL4790-1000-xxx units (for demonstration purposes we will be working with two CL4790-1000-232
variant)

= Appropriate USB-to-xxx interface adapters to enable connection to PC — not included with CL4790 units
— CL4790-1000-232
s RS232-t0-USB (examples: FTDI Model: UC232R-10, Tripp-Lite Keyspan Model: USA-19HS)
— CL4790-1000-485 (One of the following)
s RS485-t0-USB (example: ULinx Model 485USBTB-2W)
= RS485-t0-RS232 combined with RS232-to-USB adapter (example B&B Electronics Model: 485SD9TB)
=  PC Operating Windows XP or newer
= Laird Configuration and Test Utility Software v6.07 from CL4790 Product Page
=  (Optional) Female-to-Female pin jumper wire (to tie TX/RX RS232 pins for loopback test) or serial loopback plug
(example: Sealevel DB9 Female Serial Loopback Adapter)

3 DOWNLOAD & INSTALL CONFIGURATION SOFTWARE

You will need to download the Laird Configuration and Test Utility Software v6.07 from the CL4790 Product Page.

Note: Downloading the configuration utility will require the completion of a Software Request Form, which will pop up
when you click on the download link. This Software Request Form is required so that we have valid contact
information to use for product update notifications, such as new software releases. Once you submit this form a
download link should be made available at the top of the Product Page. Additionally, you should receive a
download link via email.
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To install the CU follow these steps:
1.

I » Rikk Horrigan » Downloads »

Once the files have been downloaded, extract them (right-click on file and select "Extract All ") as shown in Figure 1.
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Figure 1: Extract All

2.

“Run as administrator”), as shown in Figure 2.
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Figure 2: Run as Admin
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3. Follow the prompts of the Installation software to install the Utility. Click OK (Figure 3)
£ Wireless Configuration and Test Utility Setup

Welcome to the Wireless Configuration and Test Utility installation
program.

Setup cannot install system files or update shared files if they are in use.
Before proceeding, we recommend that you dose any applications you may
be running.

0‘& Exit Setup

Figure 3: Follow prompts

4. Note the directory the files will be installed into and click the button to install. (Figure 4)

@) Wireless Configuration and Test Utility Setup X

Begin the installation by dicking the button below.

—
Directory: :
‘VC:Wogram Files (x86)\Wireless Configuration and Test Change Directory | J
% Exit Setup
Figure 4: Begin installation
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5. Click Continue (Figure 5).
@ Wireless Configuration and Test Utility - Choose Progra... X

Setup will add items to the group shown in the Program Group box.
You can enter a new group name or select one from the Existing
Groups list.

Program Group:

I aird Technologies Wireless

Existing Groups:

Accessibility A
Accessories

Administrative Tools

Dell

FTDI

Maintenance

Microsoft Corporation

Nordic Semiconductor

Startup Y

| Continue I Cancel I

Figure 5: Continue

6. Reboot your system to complete the installation (Figure 6).

Wireless Configuration and Test Utility Setup

@ Your system needs to be rebooted to update system settings.
\_/

Would you like to reboot your system now?

Yes No

Figure 6: Reboot

Note: Be sure to install and run the CU as Administrator otherwise it does not have the required permissions to properly
configure the port(s) to communicate with the ConnexLink device(s).
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4 CONNECT CL4790 10 PC

Warning: Operating the CL4790 Unit without the antenna attached can damage the radio and void the warranty!

To connect the CL4790 to your PC, follow these steps:

1. Attach the Antenna to the CL4790

Connect the CL4790 unit to your PC. Depending which variant of the CL4790 is being used you will need to connect to
your PC using one of the following setups:

=  CL4790-1000-232 can be directly connected to a DB9 Serial port on PC using the included serial cable.
CL4790-1000-232 can be connected using RS232-to-USB Serial cable to PC (Figure 7).

. W

Figure 7: CL4790 connected to a PC via RS232-to-USB cable

= CL4790-1000-485 can be connected using an RS485-to-USB adapter (Figure 8). See page 10 of CL4790
Hardware Integration Guide (Datasheet) for wiring diagram.

Figure 8: RS485-t0-USB (ULINX 485USBTB-2W)

https://www.lairdconnect.com/resources/support 5 Americas: +1-800-492-2320
© Copyright 2021 Laird Connectivity Europe: +44-1628-858-940
All Rights Reserved Hong Kong: +852 2762 4823


https://www.lairdconnect.com/documentation/hardware-integration-guide-cl4790
https://www.lairdconnect.com/documentation/hardware-integration-guide-cl4790

CL4790 Quick Start Guide

o Lall“d J» CONNECTIVITY
Application Note

=  CL4790-1000-485 can be connected using combination RS485-t0-RS232 & RS232-to-USB adapter (Figure 9)
See page 10 of CL4790 Hardware Integration Guide (Datasheet) for wiring diag

Figure 9: RS485-t0-RS232 + RS232-t0-USB (485SD9TB + USA-19HS)

3. Connect the Power Adapter to power on the radio and verify LEDs as shown in Figure 10. Green Power LED (Red Link
LED lights only when connected to a peer and passing data)

L

.

Figure 10: LEDs (Red Link LED only lights when in a connection)
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5 VERIFY COM PORT IN DEVICE MANAGER

Open Device Manager on your PC and verify the COM port is properly installed and available. If any issues are indicated verify
that the correct drivers are properly installed for the serial adapter used. DO NOT configure the port settings in Device
Manager. These will be configured by the Configuration Utility. (Figure 11)

& Device Manager - O bes
File Action View Help
= Bm =
v« Akrol5LYZ4S2 ~
> H Audio inputs and outputs
> Q Batteries

6 Bluetooth

c Intel(R) Wireless Bluetooth(R)
> Q Cameras
> 8 computer
> ? ControlVault Device
> Disk drives
> I Display adapters
> BB Firmware
> @ Human Interface Devices
> Keyboards
> [ Memory technology devices
> U Mice and other pointing devices
> [ Monitors
- I3 Network adapters
K7 Other devices

B Base System Device
> B Portable Devices
A Ports (COM & LPT}

@ Keyspan USB Serial Port (COMS)
= Print queues
> [ processors

l‘(’ Security devices

» [0 Senart card roadare

<

<

<

Figure 11: Verify COM Port

Note: The assigned COM port should be less than 16, otherwise it will not register in the configuration utility.

6 CONFIGURE PC SETTINGS IN CONFIGURATION & TEST UTILITY
(CU)

1. Open the CU and click on the PC Settings tab to configure the following PC settings to enable you to communicate
with the ConnexLink Unit:

a. Select the Product - Connex4790

b. Select the COM Port verified in Device Manager from the dropdown menu, if none are listed click Find Ports.

c. Default baud rate of 57600 should be selected, but if it is known that the unit has been configured to a different
baud rate it should be selected here.

Note: If connecting to a previously configured radio, set baud rate to what is configured on the radio

d. Set Parity to None (recommended)
Set Handshaking to the following:
= RS232: Hardware Recommended
= RS485: None

f.  Set Data Bits to 8
g. SetStopBitsto 1
h. Enable the Options shown
i.  Verify Port 1 Status
https://www.lairdconnect.com/resources/support 7 Americas: +1-800-492-2320
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& Connex4790 Configuration/Test Utility - X
f Configure T Range Test T Terminal T Command T PC Settings
B Port1 Settings Options
' USB/COM Port Add | Find | Open Port [V Save Settings on Exit
" TCPIIP Port Ports | Poris ¥ Read/Write with AT Commands
Port Status: Open ¥ Use Auto Baud/Port H

[~ Auto Archive EEPROM Settings

port | COMS: Keyspan USB Serial Port (C v |
- [~ Monitor UDP for new devices

C Baud Rate: 57600

D Parity: | None (recomme: o
Product: Il::onnexnbo vl A

E I Handshaking: | Hardware (recommended) s
g
F || pataBits: |2 Glstop Bits: |1
— Port2 Settings

Enabled: [~
& USB /COMP
€ Tcp
Port Status: Open
Port |COM13:RS-485 Port (COM13)  ~|

Baud Rate: |”520U j
Parity: INnnerrecnmmended: d
Handshaking: |None =l

Data Bits: |E ;I Stop Bits: |‘ j
Verify Port 1 Status show: About
I | Port1 RTS: High —I

Port1 CTS: Low

Port1: Open [COMS] [57,600] [&-N-1] | RTS Portl: High | CTS Porfl: Low | PoriZ: Open [COM13][115,200] [B-N-1] | RIS Pori2 High | CTS Pori2: High
Communications idle

Figure 12: PC Settings tab
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2. Click on the Configure tab and select Read Radio (Figure 13) to read the current settings and confirm communication.

You should see Read successful message (Figure 14) once the radio has been read.

2 Connex4790 Configuration/Test Utility X
iConfigure! 1 Range Test 1 Terminal 1 Command 1 PC Settings
Radio Interface r Radio RF ~ Radio Features
) ) I Dec I~ Auto Channel
Max Transmit Retries: RF Channel Number: W iToETT
Broadcast Attempts: Max Power: I '] |~ Auto Destination
Random Backoff: I '] [ Broadcast
m Sackett I~ Ignore Broadcast
System: | Dec [~ RTS Enable
[~ Parity Mode
I~ Transmit API
I~ Receive API
[~ Send Data Complete
i~ Info Center - Radio Other
. ~ Interface Baud: I ]" Calc Baud ]
Laird Destiaton | Fex
TECHNOLOGIES ) DES Key: | Dec
Innovative Technology
for a Connected World
web: www lairdtech com/'wireless MAC Address:
sales email: wirelessinfo@lairdtech com v | | Eirmware Version:
support: wireless support@lairdtech com Date of Birth:
Full Part Number:
EEPROM M| 4] archive Window LAL0)
GUIViEw e itor View
Port 1 Port 2 | Pairing | Show Defuultl Compare EE | Load File Save to File Print | Write Radol Read Rmiol
Port1: Open [COME] [57,600] [8-N-1] RTS Port1: High [ CTSPort1: Low Pori2: Ciosed | RTS Pori2: High CTS Port2: High
Communications idle )

Figure 13: Read radio

—

Read successful.

Wireless Configuration and Test Wtility = i

T

Figure 14: Read successful

DES Key |m 029 045 081 07T 0

Note:

If you receive a message that the read was not successful or “Unable to enter command mode”, verify the Baud

setting on PC settings tab. You can use AutoBaud mode when prompted to see if the utility can connect with a
different Baud setting. If still having issues we recommend referencing the Troubleshooting Appendix on page 14 of
the CL4790 User Guide. It may be necessary to recover communication with the radio by enabling Force 9600 as
per the Application Note - Force 9600 Baud for ConnexLinks.
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/ PAIRING TWO UNITS

By default, single units are configured with default baud of 57600, RF Channel 16 and System ID of 1. Each CL4790 system
requires to either be direct addressed to each other, or one unit set with Broadcast enabled and second unit with either
Broadcast or Auto Destination enabled. For the purposes of this demonstration, we will configure both units with Broadcast
enabled.

1. Configure First Unit: To configure using Broadcast method, the following basic changes are recommended:

a. Set RF Channel (16 by defaut)— 2"¢ unit’s RF Channel will also need to be set to same RF Channel to pair
b. Set System ID (1 by default) - 2"¢ unit’s System ID will also need to be set to same System ID to pair
c. If Auto-Destination is enabled, disable it
d. Enable Broadcast Mode
e. Interface Baud — should be set to Host device requirements
f.  If testing in close proximity, it may be necessary to redude the Max Power setting to Low or you may see Data
Timeouts or Framing errors in the Range test output
g. All other settings should be left to the default configuration
h. Click Write Radio to save the configuration changes to the radio. (See Figure 15)
A Connex4790 Configuration/Test Utility - x
Configure T Range Test T Terminal T Command T PC Settings
—Radio Interface [ Radio RF — Radio Features
Max Transmit Retries: I" Dec ANl RF Channel Number: Iﬂ5 Dec ?:::OD::::MI
Broadcast Attempts: |4 Dec IB Max Power: | Tull Power h [~ Data Encryption
1 Ket i I~ Auto Destination
Random Backoff: |1 Packet ime E] 7| Scoadcns
c System ID: 1 Decl gnore Hro
[~ RTS Enable
[~ Modem Mode
[~ Parity Mode
[~ Transmit AP|
[~ Receive API
|~ Send Data Complete
Info Center Radio Other
Broadcast Mode: F J|interface Baud: |9500 E]lﬂ,
[View in Full Window] ~
In Broadcast Mode, the transceiver will trmemit the Destination |77 FT FT FFFFFF Hex
B e e T DES Key: |013 029 045 061 077 093 109 Dec
sent fom the recipient(s) back to the
transmitter, thersfore the packet is sent out the numbsr of
times specified by Broadcast Attempts.
Time to transmi packst = $0ms * Rendom Backef * MAC Address: 00 50 67 A2 29 30
Broadcast Attsmpts (v Eirmware Version: V 3.4-1
D.0.B.: 32172017
Full Part Number: CL4790-1000-232-01
e EEPROM 4] 4]current: 0 records found for this radio (AL
Editor View
Port1 Port2 Pairing I Show Default‘ Compare EE I Load File I Save to File‘ Prhjl H - Read Radiol
Port1: Open [COMS] [S7,600] [8-N-1] RTS Port1: High [ CTS Port1: Low Port2: Closed |  RTS Port2: High CTS Port2: High
Communications idle |
Figure 15: Configuring First Unit
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2. Click OK when prompted (Figure 16). The CU will return Write successful message (Figure 17) when complete. Click
OK to close the message.

a

Wireless Configuration and Test Utility X Wireless Configuration and Test Utility x
rh:tm'"w Mgt ek the opemiion of the banacciver. Fress Ol 1 Write Successful. Radio has been reset and is using new settings 1
continue ’ .

i ok | camce ||
AREN AN AL ASS ATY AR AR M LB B b

Figure 17: OK to close

Figure 16: OK to continue

3. If Interface baud was changed, return to PC Settings tab and change baud rate for this connection to match.

2 Connex4790 Configuration/Test Utility - X
Configure T Range Test T Terminal T Command T PC Settings
r—Port1 Settings ~ Options
(¢ USB/COM Port Add | Find | Open Port [v Save Settings on Exit
¢ TCP/ P Port Ports | Pors | Close Port [¥ ReadWrite with AT Commands
Port Status: Open ¥ Use Auto Baud/Port
PR COMS: Keyspan USB Serial Port (CJRd [ Auto Archive EEPROM Settings
- [~ Monitor UDP for new devices
Baud Rate: [s7600 -l
Party: INone (recommended) [ “
= Product |Connex4790 M
Handshaking: IHnrdware (recommended) - \ = )
din IB vI .1 - \
L Shop BRec | —I Change Baud to new setting if it
— Port2 Settings was changed on Config tab
Enabled: [~
& USB / COM Port
€ TCP/IP Port
Port Status: Closed
port |
Baud Rate: IHGUU ;]
Parity: |None (recommended) L]
Handshaking: |Hardware (recommended) ;]
Data Bits: |s :I' Stop Bits: | j‘
[
CTS Portl: Low Portz: Closed RTS Port2: High [ CTS Portz: High

Port1: Open [COMS] [S7,600] [8-N-1] RTS Port1: High

[ Communications idie
Figure 18: Interface baud setting
4. Return to Configure tab and read the radio again to confirm connection and that changes were written to the radio.
5. Return to PC Settings Tab and Click Close Port (Figure 19).
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2 Connex4790 Configuration/Test Utility - x
Configure T Range Test T Terminal T Command
— Port1 Settings — Options
¥ USB/COM Port £ ¥ Save Settings on Exit

™ TCPI P Port
Port Status: Open

¥ Use Auto Baud/Port
Port: | COMS: Keyspan USB Serial Port (C 'N [” Auto Archive EEPROM Settings
B h [~ Monitor UDP for new devices
Baud Rate: |s7800 =l

 Product
Parity: INone (recommended) ;] rodu

. [connexs7s0 -
Handshaking: | Hardware (recommended) =] | | Broduct
Data Bits: |© ] Stop Bits: |1 :l

¥ ReadMWrite with AT Commands

— Port2 Settings
Enabled: [~
¥ USB /COM Port
" TCP/IP Port
Port Status: Closed
port: | =]
Baud Rate: |ET'EDU LJ
Parity: |r-.nrewre:nmmen:!ed ;J
Handshaking: |None i
Data Bits: | '] Stop Bits: |I ']
About
Port1: Open [COMS] [57,600] [8-N-1] RTS Port1: High [ CTS Portt: Low Port2: Closed |  RTS Port2: High CTS Port2: High

Communications idle

Figure 19: Close port

6. Disconnect the first radio and connect to the second radio as per Connect CL4790 to PC section.
7. Configure the second unit exactly the same as the first one — (see steps 1-4 of Pairing Two Units)

Note: The RF Channel and System ID must be set the same on BOTH units for them to connect and pass data.

8 TEST CONFIGURATIONS

1. Ensure the power supply is connected to both radios.
Ensure the radios are at least five feet apart
3. Verify the green Pwr (Power) LED are lit on both units — this indicates they are linked (paired) and ready to pass data.

Figure 20: LEDs active

Now that the radios are paired the Range Test tab can be used to perform a Loopback test (RS232 Only) to confirm the
radios are paired and transmitting data.
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1. On 1stUnit (not connected to the PC) jumper pins 2-3 together to tie RX and TX (loopback) using female to female pin
jumper wire. (Figure 21)

l7 ‘7

Figure 21: Loopback Jumper

2. Connect power to the 1st radio and make sure that it is at least 10 feet away from the 2" Unit
3. With the 2" Unit still connected to the Configuration Utility via the PC — click on Range Test tab
4. Test Selection: Port 1 Loopback
5. Test Type: Continuous
6. Receive Packet Display: ASCII
7. Port 1: View RX Packets
8. Click on Run to run the test
A Connex4490 Configuration/Test Utility - X
Configure T Range Test r Terminal T Command T PC Settings
e — Port 1: " View TX Packets | * View RX Packets |
 Pot1>Pot2 € Port1Send Only gﬁaﬁtsggg%ﬁacmzFGHlJKLMNDPQHSTU\Amzabcdelghqldmmpqrstmmyam234567 ~
" Port2->Port1 Bert | Spceice ok 1234567394 BCOEFGHIJKLMNOPARS TUVWKYZabedefghiklimnoparstuyisyz1 234567
" Port 1 <> Port2 834BCDEFGH
mﬁggmﬂcmFGHIJKLMNDPQFISTUV\.\.M’Zabcdeld’liklmmpqlstwwwam2MSG?
CTransmit Packet 1 (1123456 7834BCOEFGHIJKLMNOPARS T UV Zabedelghikimnoparstuswsyz01 234567
@ CreateData | [s0 J 834BCDEFGH )
01234567894 BCOE FGHIJKLMNOPQRS TUVWXYZabedefghikimnoparstuvwsyz01 234567
™ LoadFile | Fiename: B89ABCDEFGH
(11234567834BCDEFGHIJKLMNOPARS T UVwiXYZabedelghikimnoparstuvwey201 234567
8948 CDEFGH
Test Tvpe: Receive Packet Display: (1234567894BCDEFGHIJKLMNOPORS T UVWXYZabedefghijklmnopagrstuyweyz01 234567
§-C_Contiuous LEASTH C Hex ﬁ%affa;%;g:ﬂcmFBHlJKLMNDPQRSTUVWahme(gq'klmm pstuvinyz] 234567
 Timed [™" Only Display Errors RGARMMFFRH e s
[~ Packet Time Stamp Port 2:
" Number of Runs. -
|1:u Timing:
" Single Step 150 Tx Delay
" Break on Error 1000 Rox Timeout
I~ Send email on error (up to 5 will be sent)
—Test Results \
Runs: 135
Errors: 0 Test Results are displayed
Percentage Good: 100% here
Approx. 2,729.8bps
Time Remaining: 0
V.
Config Email Save to File Clear Run (F10)
Port1: Open [COMS] [9,600] [B-N-1] | RTS Port1: High | CTS Port1: Low [Port2: Unavailable RTS Port2: High CTS Port2: High
Communications idle
Figure 22: Range Test tab - loopback
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Note: Testing CL4790-1000-RS485 configurations with Range Test Tab requires two RS485-t0-USB (or RS485-to-
RS232) adapters, so that both radios can be connected to the Configuration Utility, as RS485 does not support
Loopback configurations. See the Laird Configuration and Test Utility Software - RAMP Modules User Guide for
additional information about using the Range Test feature for alternate testing options.

9 DIRECT ADDRESS RADIOS (OPTIONAL)

For additional security and resistance to crosstalk the radios can be direct addressed to each other, rather than using the
Broadcast and Auto-Destination features which were used in steps 8 & 9. To do this you would
1. Disable Broadcast on the 1% radio
Add the MAC Address of the 2" radio to the Destination field of the 15 radio
Save the changes using the Write Radio button
Disable Broadcast mode on 2" radio
Add the MAC Address of the 15t Radio to the Destination field of the 2" radio
6. Save the changes using the Write Radio button.

e wnN

Radios can be tested using the same process in step 8.

2 Connex4790 Configuration/Test Utility [ Direct Addressing Radios l it
‘Configure. 1 Range Test 1 Termnal )| Command )| PC Setings Configure 1 Range Test 1 Termnal 1 Commana 1 PC Setings
Radio interface | Radio RF Radio Festures Rado interface Radio RF Radio Features
[+ Dec 18 Doc | | ¢ FulDupiex O Dec 6 Doc | | ¥ FulDupiex
Max Transmé Retres - RF Channel Number: s s Transme Retres RF Channel Number i —
Brosdcast Attempts: |* Dec Max Power. |Full Power = [~ Data Encryption Broadcast Attempts: |* - Max Power: | Full Power = [~ Data Encryption
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Figure 23: Direct Addressed

10 POINT TO MULTIPOINT (P2MP)

To configure a P2MP system follow the same procedure in step 7 to configure each additional radio. Each radio in the system
will need to be configured with the same RF Channel and System ID. If one radio will be acting as a “Server” or master and the
others will only communicate with the “Server” then the one acting as the “Server” must be set to broadcast. The radios which
will be acting as clients should be direct addressed to the unit acting as the server. The Auto-destination feature can be used
to automatically address each of the remaining units to the “Server”.
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