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Here’s an accessory to provide a wireless serial data link to the CAT connection of your radio. Using
plug-in jumpers it can be configured to work with the CI-V bus used by Icom for many of its radios, or
for the CAT-62 connection such as used on several Yaesu models. Check your radio’s users manual to
determine if this device would be compatible. It employs 3.3 V logic level, non-inverted, serial data,
using open drain drivers for “wired OR” operation. On the computer side, it should work with just
about any PC, tablet, or even Android® device that is Bluetooth® capable.
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So far, the interface device has been successfully tested using a Yaesu FT-817 (CAT-62) as well as an
Icom IC-706 MKIIG (CI-V) with N3FJP’s Amateur Contact Log v3.4, and with Ham Radio Deluxe
v5.22.0.02. There have been a few occasions when HRD has decided it wanted to halt and close, but
upon re-launching HRD the connection was re-established. These tests were on an older laptop running
WinXP-SP3 with a USB-plugin Bluetooth® dongle. Though not in a shielded enclosure, no RFI
troubles to or from noted so far using coax-fed antennas at up to100 W. Though not yet tested, other
control/logging software, such as Amateur Contact Log v4.7 and N1MM should also function as long as
the software supports the target radio.

The interface requires about 35 to 40 mA (slightly more when in the “discoverable” mode). Battery
power is possible (a few hours on a 9 V battery) but connection to a source of 8 to 14 VV DC is more
appropriate. Most radios have 13.8 V available somewhere on the rear panel connections. Pads are
provided on the circuit board for power connection, and an ON-OFF pushbutton switch is board
mounted. There is room inside the (optional) case for a set of AAA cells, or even a lithium photo
battery.




Connection to the target radio is via a 3.5 mm (1/8”) stereo phone jack. For a CI-V connection, only the
tip and sleeve of the jack are used, so a mono plug can be used. All three conductors are employed for
the CAT-62 connection.

The serial data rate is set by default at 9600 baud, but can be changed from a PC using an appropriate
TTL (3.3V) serial data interface.

While the example presented was built on a custom designed two-sided printed circuit board, only a
few (5 minimum) connections need be made to the 34-pin surface mount Bluetooth® module, so wire
connections could be used on perfboard or Manhattan-style construction. Sufficient schematic and parts
information is provided that modestly experienced builders should be able to duplicate this project.
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Bluetooth serial port interface for CI-V and CAT-62
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Jim Giammanco, N5IB

ID Quantity Description
C1,C3,C7 3 0.1 puF 10% 50V SMT 1206
C10, C11 2 0.001 pF 10% 50V SMT 1206
C2 1 10 pF 10% 25V SMT 1206
R2 1 3.9 K5% SMT 1206
R3, R4, R5 2 10K Q5% SMT 1206 (R4 and R5 optional — see schematic)
JP1 1 4 pin, 0.1” spaced male header strip
Ul 1 AMS1117-3.3 3.3 V series regulator, SOT-223
u2 1 74LCX07 hex buffer/driver with open drain outputs, SOIC-16
BT1 1 Bluetooth serial transceiver HC-06
Example: HC-06 - ebay item #130984502683
J1 1 3.5 mm (1/8”) stereo phone jack (e.g. eBay item 281276235578)
SW1 1 SPST switch (DPDT used on PC board) Marlin P Jones #18017 SW
D1 2 LED indicator, any color, blue preferred, SMT 1206
D2 1 1N4007 diode, SMT 1206
R1 1 100 Q 1W, use with power source greater than 7 V — see schematic
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Setting up a Bluetooth® serial data interface
Example shown on a Dell 600 running WinXP SP3

If Bluetooth® is available on the PC, either by virtue of an
internal Bluetooth® transceiver or an external device, the
Bluetooth® icon should appear in the taskbar.

Click the Bluetooth® icon to open a pop-up menu.
Select “Show Bluetooth Devices.”

If this is the first time working with Bluetooth®, an empty list
should appear.

Be sure that your Bluetooth® interface card is powered up and is
discoverable. The LED should be flashing if the device is working
and is discoverable.

The interface does not need to be connected to a device (such as a
K2-KI10?2) at this time. The pairing operation does not depend on
the hardware connection that will be made to the interface.

Click the “add” button to open a Wizard.

==
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DigiPan SwCAD III term232.exe  Street Atlas
USA 8.0

i Add a Bluetooth Device

Show Bluetooth Devices

Send a File

Receive a File

Join a Personal Area Network e eet Allas
USA 8.0

Open Bluetooth Settings

Remove Bluetooth Icon

Bluetooth Devices

Devices |Options COM Ports | Hardware




Add Bluetooth Device Wizard X

Welcome to the Add Bluetooth
Device Wizard

The Wizard will lead you through the steps to discover
and install the remote Bluetooth® device.

Before proceeding, referto the "Bluetooth” section of the
device documentation. Then set up your device so that your
computer can find it:

- Tum it on

- Make it discoverable {visible)

- Give it @ name (optional)

- Press the button on the bottom of the device
(keyboards and mice only)

Check the box to indicate that your interface is powered
up and ready to be discovered.

[#]iMy device is set up and ready to be found ;

'C‘J Add only Bluetocth devices that you trust.

Next > I[ Cancel ]

Add Bluetooth Device Wizard

Select the Bluetooth device that you want to add. 9®

After a few seconds your device should appear. Click on
it to select it, then click “Next”

By default the serial interface is factory-names as “HC-

K2-1133
oAbt 9

In the example shown it has been reprogrammed by the
user to better indicate the device to which it will be
connected. In this case, an Elecraft K2 transceiver with
the serial number shown.

j# If you dont see the device that you want to add, make sure that it is

tumied on. Follow the setup instructions that came with the device,
and then click Search Again. Search Again

[ < Back ” Neod ][ Cancel ]

Add Bluetooth Device Wizard |

You’ll need to enter the passkey for the device. The
De you need a passkey to add your device? 9

manufacturer’s default passkey is “1234.” That also may
be reprogrammed by the user if desired.

To answer this question, refer to the "Bluetooth” section of the documentation that came with
your device. If the documentation specifies a passkey, use that one.

Click the button, and then enter the passkey.

() Choose a passkey for me
. (¥) Use the passkey found in the documentation: 1234
« 9 L
Then click “Next
() Let me choose my own passkey:

() Dont use a passkey

(:J *You should always use a passkey. unless your device does not support one. We
recommend using a passkey that is 8to 16 digits long. The longer the passkey, the
more secure it will be.

[ < Back H Neaxt > l[ Cancel

Add Bluetooth Device Wizard

A new window should appear for a few seconds and then | wisows is cxchanging passiceys
disappear as the PC exchanges setup information with the
B I u etooth® dev i Ce . When instructed below, enter the passkey using your Blustooth device.

For more information about entering a passkey. see the documentation that came with your
device.

o=

» Connecting...
Please enter the passkey on your Bluetooth device now.
Passkey: 1234

Installing Bluetooth device




In a few seconds the pairing process should complete.

Pay particular attention to the COM ports that have been
assigned.

Make a special note of the “Outgoing” COM port. That is
the one you will use to connect to your device.

Add Bluetooth Device Wizard 3

Completing the Add Bluetooth
Device Wizard
The Bluetooth device was successfully connected to your

computer. Your computer and the device can communicate
whenever they are near each other,

These are the COM (serial) ports assigned to your device.
Outgoing COM port:  COM3
Incoming COM port: ~ COM4

Leam more about S

To close this wizard, click Finish.

Click “Finish” and your device should appear in the Bluetooth®

Device list.

At this point you can launch an application that would normally
connect to a serial port. Use the applications options menu to select
the port that was assigned as “Outgoing.”

However, it is possible that the Bluetooth® setup process could
assign COM port numbers that are not available as options in some
applications. For instance, Term232 only allows COML1 through
COM4.

It is possible to change the COM port assignments using the Device

Manager — accessible via the Windows Control Panel.

Bluetooth Devices. f‘5__<|
Devices | Options | COM Ports | Hardware
Al ther devices
* K2-1133
OK H Cancel
EEX
-
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Open the Control Panel and launch the “System” task.

K viindows Update

See information about your computer system, ant

d change settings for hardiare, performance, and automatic updates.




Now click the “Hardware” tab, and launch “Device
Manager” A new window with a list of installed device
should appear.

Expand the “Ports” to show the installed COM and LPT
ports. You should see the same COM ports that were
created when the Bluetooth® device was paired.

Double click the port you wish to modify.

When the new window appears, cick the “Port Settings”
tab.

System Properties

Device Manager

= on your computer. Use the Device Manager to change the
properties of any device.

The Device Manager lists all the hardware devices installed

Device Manager

Driver Signing lets you make sure that installed drivers are
compatible with Windows. Windows Update lets you set up
how Windows connects to Windows Update for drivers.

[ Drriver Signing ] [ Windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles

System Restore Automatic Updates Remate
General Computer Name Advanced

[ ok ][ cencel |

5%, Device Manager

Flle Acton View Help

s 2E 48

#)-- iy Computer
) e» Disk drives
- Display adapters
4] DVD/CD-ROM drives
-2} IDE ATA/ATAPT controllers
=138 Imaging devices
3 C309a,192.168.2.3
#) % Keyboards
41"y Mice and other pointing devices
-l Modems
- Monitors
+) B8 Network adapters
% [ PCMCIA adapters
=1, Ports (COM &LPT)
% Communications Port (COM1)
' ECP Printer Port (LPTL)
Y Standard Serial over Bluetooth link (COM3)
% Standard Serial over Bluetooth link (COM4)
-4 Processors
4-¥ Smart card readers
-8, Sound, video and game controllers

>

Standard Serial over Bluetooth link (COM3) Properties

General |Port Settings | Driver || Details

3 Standard Serial over Buetooth link {COM3)

Device type: Ports (COM & LPT)

Manufacturer: Microsoft

Location: on Bluetooth Device (RFCOMM Pratacal TDI)
Device status

This device is working propery.

If you are having problems with this device, click Troubleshoot to
start the troubleshoater.

Device usage:

Uze this device (enable)




Don’t pay any attention to the Baud Rate report. The
Bluetooth® module has its data rate hard programmed and

cannot be changed with Device Manager.

Then click the “Advanced” button

A new window will open that has a drop-
down menu showing the ports available
for assignment.

Note that many of the ports may be
marked as “in use.”

Most of the time these are left over
assignments from previously launched
applications and can usually be ignored
without incident.

Click to port number you wish to reassign
to your Bluetooth® device, and respond
with a “Yes” or “OK” to the various dire
sounding system warnings.

Your Bluetooth® COM port should be
reassigned.

TFLAE IDE

==
Advanced Settings for COM3

[+] Use FIFO buffers frequires 16550 compatible UART)

Select lower settings to comect connection problems.
Select higher settings for faster perfformance.

Receive Buffer: Low (1)

Transmit Buffer: Low (1)

COM Port Mumber: | COM3

COM1E
0K |com7

COM10

comz2
COM13
COM14
COM15

Com13
COM15

Standard Serial over Bluetooth link (COM3) Properties

General | Port Settings | Driver || Details |
Bits per second: |1‘ID v|
Data bits: |S v|
Parity: |None v|
Stop bits: |1 v|
Flow control: |None V|
| Advanced.. | [Bestore Defaults ]
oK ][ cance

J Hoh(g (14

OM4 {inuse) —
Advanced... @ COMS5 (in use)
COME (in use)

COMT finuse) —
COMB (in use)
COMS (in use) as

COM11 fjn use) #

J Hahoe (e

w
e

2
Scheduled
Tasks

a2

and User Accounts
enu

k and

|

You have to close Device Manager and re-launch it in order to see that the changes have taken place.



At this point you should have a Bluetooth® serial port that can be accessed by your favorite logging or
rig control application. For example, the “Rig Interface” settings for N3FJP’s Amateur Contact Log
look like the screen below. Just select the appropriate COM port (the outgoing one, remember), set the
Baud Rate (e.g., 4800 for the K2) and the rig (e.g., Elecraft). No parity, 8 data bits, 1 or 2 stop bits.

Note that for Icom rigs you will have to edit the command strings to insert the proper CI-V address
(e.g., hex 58 for the 706Mk2G). Remember that you must select the baud rate that the Bluetooth® is
configured for. The rate can only be changed bt reprogramming the module (see later in this document).

Chose “None” for “Connection Power” and select a convenient polling rate — 2 s is generally adequate.

Click “Test” and you should get a response from the rig. You should also notice that the LED on the
Bluetooth® module has stopped flashing and is now steadily illuminated.

Rig Interface Setup

Select Rig: Comm Port:
None 1 2 3 - 4 5 B 7 8 © 9 =10
lcom Baud Rate (k):
lcom 735 ©12 24 ®48 96 144 192 ¢ 288 ¢ 384 " 56
Kenwood . : .
Kenwood 2 Parity: Data Bits: Stop Bits:
Ten Tec Omni VI " QOdd = None " Even 7 ~ 8 ~1 &2
Ten Tec Orion
Ten Tec Fnt Pnl Connection Power: Radio Polling Rate:
Ten Tec Pegasus = & None ¢ RTS r DIR ©100ms & 500ms ¢ 2Sec ¢ 10 Sec

. . Should be PH or CW
String to read frequency: |FA: String to read mode: |MDZ Dluu'lod?e by:Dr

Frequency: | voce I "¢
- - " Frequency
¥ Use Frequency Test Polling Rig r End Test ~ Don't Use

To use the Rig Control interface, select the appropriate parameters for your radio and click test. Be sure to select the connection power option if
your interface requires it. From the main form, when changing bands on your radio the band on this program should automatically change. If you
need an interface for your rig, please check our website for hardware purchase options.

Please consider this rig interface section of code a beta version. | have only been able to test it personally on a Kenwood radio. | have received
reports of success for all the listed rigs. If you have a rig that isn't listed and would like to do some testing, you can click Other from the list above,
send commands as detailed in your radio's manual and view the radio's response below. Letting me know the commands for your radio and the
format of the respose will be a huge help for supporting additional rigs.

| have added additional code so that by right clicking on a DX spot that is being displayed on the DX spotting band map, your Change
radio will change to the spot frequency. Most Elecrafts, lcoms, Kenwoods and Yaesus are now supported. If you would like to Frequency

help develop and test this feature for other rigs, please click the Change Frequency button.

Unprocessed data returned: Copy unprocessed data to clipboard




Configuring the Bluetooth® module using AT commands

When a HC-06 equipped Bluetooth® adapter is unpaired (the LED is flashing) the unit can accept
configuration commands via the wired serial port connection. The Bluetooth® unit must be configured
to employ separate TX and RX connections to a 3.3 VV USB-Serial adapter. This means that R4 and R5
must be installed, and a jumper placed between JP1-1 and JP1-2.

Connect the RX line of the USB-Serial adapter to the TIP connection of J1, connect the TX line of the
USB-Serial adapter to the RING connection of J1, and connect the GROUND of the USB-Serial
adapter to the SLEEVE connection of J1.

The Bluetooth® unit will have to be powered by a DC source of 5 to 12 V, capable of about 40 mA.
The V+ and GND pins on the 3-pin header can be used to connect a power source.

Commands must be sent at the data rate for which the Bluetooth® device is currently configured. If a
command is issued that changes the data rate, subsequent commands must be sent at the new rate.

It is best to store the desired commands a short ASCII text files and use a terminal program such as
Term232 to transmit the command strings. An internal time-out timer requires that the command string
be transmitted within about a 2 second window, generally too quick to type commands by hand.

Each command begins with “AT” followed by additional parameters. The module will respond to
indicate that the command has been received and processed.

Here are commands that are known to function with the HC-06 modules being used in this adapter:

command: AT response: OK communication check (ping test)
command: AT+version response: OKLinvorV1.8 firmware version inquiry
command: AT+baudn response: OK<newbaudreate> change data rate

note: in the above command, “n” represents a hexadecimal number
n=1 for 1200 baud

n=2 for 2400 baud

n=3 for 4800 baud

n=4 for 9600 baud (module manufacturer’s default)
n=5 for 19200 baud

n=6 for 38400 baud

n=7 for 57600 baud

n=8 for 115200 baud

n=9 for 230400 baud

n=A for 460800 baud

n=B for 921600 baud

n=C for 1382400 baud

command: AT+name<devicename> response: OKsetname change device name
<devicename> is a character string (default HC-06)

command: AT+PIN<4 digit code> response: OK<4 digit code> change pass key
<4 digit code> is the password or passkey used when pairing the device (default 1234)

HC-05 modules, which can be either master or slave Bluetooth© devices, have a more extensive set of AT commands.



