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Introduction

This HOWTO explains how you can:

monitor the CAT commands issued o E & %
2 H s Ll

by applications software (such as === -3 ' : ]
Ham Radio Fldigi ARCP-590  Serial Monitor

ARCP-590, Ham Radio Deluxe, Fldigi Bl COMLL

etc.) to the TS-590S

monitor the CAT responses from the f %

TS-590S a—
putty.exe  Serial Maonitar

issue your own CAT commands to COM?

the radio and monitor the responses .

monitor the control lines (including = ﬁ\

RTS and CTS) between the PC and USEDeview  Partmon

the radio

Full details of the TS-590S CAT commands are included in the TS-590S PC Control
Command Reference Manual [1].

Familiarity with the operation of the TS-590S USB port and COM port is assumed. See the
document “HOWTO set up the Kenwood TS-590S for Digital Data and Digital Voice
Operation” for more information [2].

Although this HOWTO is specifically written for the TS-590S, you should be able to use the
procedures described here with any radio that uses CAT commands.

Hardware Requirements

None

Software Requirements

HHD Serial Monitor [3]
PUTTY terminal client [4]
USBDeview [5] (optional)
PortMon [6] (optional)

This HOWTO describes the software setup under Windows XP Home + SP3. The setup under
other versions of Windows should be very similar.
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A Quick Look at the TS-590S COM Ports

The TS-590S has two COM ports:
the virtual COM port
the serial COM port

See the purple boxes in Figure 1.

You can use either of these ports for CAT commands (and also for firmware updates, but this
is not covered in this HOWTO).
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Commands / | COM PORT O JUL J1ILE UART
Firmware Driver
ks Control (COM port)

Figure 1: The USB virtual COM port and the serial C  OM port on the TS-590S (in purple)

The virtual COM port uses one channel of the two-channel USB connection. The other
channel carries digitized audio between the PC and the radio, and is completely independent
of the COM port. To be able to use the virtual COM port, you need to install the Virtual COM
Port Driver in the PC — this is described in [2].

The serial COM port provides a regular serial connection between the PC and the radio.

If your PC has a physical COM port (possible, but unusual these days), Windows
automatically installs its own COM port driver on start up, so you do not need to install a driver
for the port.

More likely you will be using a USB-to-serial port adapter. You will need to install the COM
port driver that came with the adapter — for example, Prolific or FTDI.
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Port Number Allocation

After driver installation, you can see the Windows-allocated COM port numbers by accessing
the Ports section in Windows Device Manager. See Figure 2.

[+ B Network adapters
(B Pt s (O & LPT)
. Pralific 115B-to-3erial Camm Port (COM7)

g Silicon Labs CPZ10x USE ko UART Bridge (COM11)
ﬁ. Processars

Figure 2: The Windows Device Manager (Control Panel > System > Hardware > Device Manager >
Ports) shows the COM port numbers  allocated to the two serial ports

Check Devices with USBDeview

The USBDeview utility [5] provides no less than 28 separate pieces of information about each
USB device connected to the PC, and is a very useful sanity check to verify correct installation
and operation of the devices. See Figure 3 for a sample of part of USBDeview's display.

[Hint: when viewing the USBDeview display, select “Options” and uncheck the option “Display
Disconnected Devices”. Otherwise you will see many lines of old information related to devices that were
connected to the system in the past]. Disconnected Devices”. Otherwise you will see many lines of old
information related to devices that were connected to the system in the past].
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Figure 3: A sample USBDeview display — the display is very wide, so it is shown here in three
parts
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In this picture the first line confirms that the USB-to-UART Bridge controller is connected to
COML11, and is using version 6.1.2.0 of the Virtual COM Port Driver (silabser.sys). The last
line confirms that the USB-to-Serial port is connected to COM7, and is using version 2.0.0.18
of Prolific’s ser2pl.sys driver.

The remaining lines of the display are not associated with the COM ports

If you find that the COM ports are not working as expected, a quick check with USBDeview will
show whether the COM port drivers are installed correctly.

Changing the Allocated COM Port Numbers

By default, the allocation of COM port numbers by Windows is done automatically — COM7
and COML11 in Figures 1, 2 and 3. It may turn out, however, that your applications software will
not let you select either of the allocated numbers. In this case, you will need to change one or
maybe both of them.

To change a COM port number:

Open the Windows Device Manager to view the current COM port assignments (see
Figure 2).

Double-click on the device name whose port number you want to change. For example,
“Prolific USB-to-Serial Comm Port (COM7)”". The port properties display will appear — see
Figure 4 left.

Prolific USB-to-SeriallComm Port (COM7) Properties Prolific USB-to-Serial Comm)Port (COM7) Properties

General | Part Settings || Driver | Details| | General | Port Settings | Driver | Details|

g Pralfic USE-to-Serial Comm Port [COM7)

Bitz per second: | EEI]

Device type: Ports [COM & LPT) [rata bits: | 8 E¥3 |
Manufacturer: Frolific
Parity: | M
Location: Location O [USE-Serial Controller] e | one v|
Device status Stop bits: | 1 v |
Thiz device iz working properly. Eloweontal | Hane - |
If you are having problems with thiz device, click Troubleshoot to
start the troubleshooter.
[ Advanced... ] [ Restore Defaults ]
I Troubleshaoot... |
Device usage:
Uze thiz device [enable] w |
[ ok ] [ Cancel ] Ok ] [ Cancel
Figure 4: COM port properties
Click on the tab, then on the button — see Figure 4 right.
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The Advanced Settings dialog will appear — see Figure 5. Click on the COM Port Number
dropdown list, and select a new free port number from the list. For example, COM1.

Advanced Settings for COM7 @ﬁ

Usze FIFO buffers [requirez 16850 compatible LART] =

Select lower settings bo corect connechion problems.
Select higher settings for faster performance.
Defaults

Receive Buffer. Low (1) J High(14]  [14]

Tranzmit Buffer: Low [1] ‘ :J High [16]  [16]

COM Port Mumber. | COMT

Ed| RS

COM2 finuse] —
COM 3 [in uze)
COM4 [in uze]
COMS [inuse] —
COME [in uze]
COM7

COMSE [in use)
COM3 [in uze)

Figure 5: The Advanced Settings dialog. Sele  ct the new COM port number from the dropdown
list

Click on to save the new COM port number. Then go back to Device Manager and
display the port settings again, to verify that the new port number is now active. See

Figure 6.

I HE Metwork, adapters

Fv Ports {COM & LPT)
I “éyi Fralific II5E-ta-5etial Comm Pork (Sor1)

P e r'éyi Silicon Labs CPZ10x USE ko JART Bridge (COMIL)
l -ﬁ Processaors

Figure 6: New COM port number for the USB-to  -Serial port

Assuming you are satisfied that the COM ports are functioning correctly, you are now ready to
monitor CAT commands.
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Configuring the HHD Serial Monitor

The HHD Serial Monitor software [3] is the engine that monitors the CAT command traffic
between the PC and the TS-590S. See Figure 7.

The software captures all traffic between applications running in the PC (such as Ham Radio
DelLuxe, ARCP-590 etc.) and the radio, and displays the details on the screen. The
applications can use either or both COM ports.

This section describes how to configure the HHD Serial Monitor software. This is a once-only
procedure for each of the COM ports.

In addition, you can use a serial terminal client such as PuTTY [4] to manually input your own
CAT commands. This is described later.

PC
Ham Radio Deluxe
Fldigi ,V4chat,
ARCP590
etc etc
CAT COM11 USB Control
Commands Cable
HHD Serial
Port Monitor
PUuTTY Serial
. CAT Ccomr Cable
Serial Commands n UL
Terminal =
Client Control
HHD Serial
Port Monitor
Figure 7: Using the HHD Serial Monitor to capture C AT command traffic
Configuring the HHD Serial Monitor Software
After starting the software, click on then — Figure 8 left. This opens the

Monitoring Session Type window — Figure 8 right.

= Free Serial Port Monitor,

Supported monitaring session types are di

Edit  View Tools Help session bvpe and press the Mext butkan ko

=rizl Part Manitar
@ Open Session erial Park Manitar

B save session @Prutnml Analyzer
B save Session as...
%Lag File Plavback.

Figure 8: Starting the HHD Serial Monitor
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Click on then click on . A window opens to let you select the serial
device — Figure 9 left.

Select the device name from the dropdown list (COM11 here), and click on

The Configure Data Processing window opens — Figure 9 right.

Choose the serial device in the lisk below and pre - -
wiol wank ko monikor is not present in the list, en ED Visualizers

----- D@ Daka Wiew
: 'ﬂ Line Wiew
Conexant HDA D110 MC I L W Request View
CoM3 ----- & ] conscle Wiew

Serial device name:

CoM7 - [ Table view
El{:| Logging
. D E Lagging. ..

Figure 9: Selecting the COM port and the dat  a visualizers

Check the Line View and Request View boxes, then click on . The Line View
window opens — Figure 10 left.

Click on and A new window opens, inviting you to specify a name
for the HHD session (configuration) file. Accept the suggested file name

(“Device - COM11.ms2") and save the file in any convenient folder —

“C:\g3nrw\HHD Serial Port Monitor” in this example. See Figure 10 right.

= Device - COM11 - Free Serial Port & C:\g3nrwHHD Serial Port Monitor

(%) BRI Edit  view Tools  Window File Edit “iew Favorites Tools  Help

B hiews Session @Back - {\::] [:ﬁ pSearch

[ Open Session
B save Session Device - COM11.ms2

Sharkcuk ko Device - S3M11, mse
E55I0m &5, ..

@ Close Session

Figure 10: Saving the HHD configuration file

Create a shortcut to the configuration file, and drag it to the Windows %
Desktop. Then, optionally, give the shortcut a more meaningful

name. For example, “Serial Monitor COM11". Serial Monitor

COM11

This completes the configuration of the HHD Serial Monitor for COM11.
If required, follow the same procedure for COM?7.
You are now ready to monitor the CAT traffic between the PC and the TS-590S.
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Monitoring CAT Traffic

The procedure for monitoring CAT commands and responses is very simple.

Step 1: Start the HHD Serial Monitor (double-click on the Desktop icon).
An empty Request View window will open.

Step 2: Start the application in the usual way. As soon as CAT traffic starts to flow
between the PC and the radio, it will appear in the Request View window.
For example, Figure 11 is a snapshot of CAT commands and responses
when running the ARCP-590 program.

=% Device - COM11 - Free Serial Port Monitor - [Request View - Device - COM11]
(%] File Edit View Tools Window Help -3 %
VPRS00 DM |EE G #E|
Angwer 15022012 15:86:04.17464 [+0.0000 zecondz] &l
41 49 32 3B 53 4D 30 30 30 30 33 3B 53 4D 30 30 ATE 3M00003 ;3100
30 30 34 5B nn4;
Request: 15/02/2012 15:56:05.64364 [+1.0338 seconds]
50 53 3B P3:
Angwer 15/02/200 2 15:86:05.64364 [+0.0000 zecondz]
50 53 31 5B B3I
Request: 15/02/2012 15:56:05.65364 [+0.0000 seconds)
41 49 3B AI:
Angwer 15/02/2001 2 15:56:05.65964 [+0.0000 zeconds]
41 49 32 3B LTZ; ‘C;
&) 3
Ready RTS@ CTS@ DSR @ DCO @ DTR @ RI®

Figure 11: The Request View window, showing monitor ~ ed CAT traffic

CAT commands to the TS-590S are displayed in red.
CAT responses from the TS-590S are displayed in blue.

The serial port control lines are displayed in the bottom right hand corner of the window. RTS
and CTS are shown in green, meaning that these signals are asserted (positive voltage).
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Generating CAT Commands

The procedure just described works well with existing applications, but there may be
occasions when you want to generate CAT commands of your own — for example, when
wanting to discover how the commands and responses work, or when debugging a new
application.

The PuTTY Terminal Client [4] is a useful tool for this situation. The CAT commands that you
type into PUTTY are sent through the designated COM port to the radio, and the CAT
responses appear on the PUTTY display.

The format of the PUTTY display is not particularly helpful, so it is usually more convenient to
run the HHD Serial Monitor as well, where the display format is much more user friendly. See
Figure 12.

PC
- Senal
u . car COMT Cabile
TSen:fd I  Commands __ .| COM PORT e
ermina < : J ” i
ermin: Driver Control
e COMYT

HHD Senial

Poirt Monitor

Figure 12: Using PuTTY and the HHD Serial Port Moni  tor

The PUTTY client is an extremely versatile utility, supporting telnet, rlogin, secure shell (SSH)
and serial connections. Here we are interested in configuring PUTTY for serial connections.
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Configuring PUTTY for Serial Connections

In a similar way to HHD Serial Monitor, it is convenient to set up two configurations for PuTTY,
one for each COM port. For example, the procedure for configuring PUuTTY for COM7 is as
follows.

After installation, start PUTTY. A PuTTY configuration window will appear. Click on the

option (at the bottom of the Category list). The serial configuration page will appear.
See Figure 13.

Cateqory:

=~ Seszion | Optiong controlling local senial lines |
Logging

- Terminal

- Kepboard Sernal line to connect to |IIIM? |

- Bell

- Features

= Wwindow Speed [baud) 115200 |

- Appearance |

- Behaviour

- Tranglation Stop bits |1 |
|
|

Select a zenal line

m

Configure the zenal line

D ata bits |3

- Selection

- Colours ity | Mone i

= Connection Flow control |RTS/CTS v
Data

- Prowy
- Telnet
- Rlogin
[- 55H

B S erial

I Open l [ Cancel

Figure 13: Configuring the PuTTY serial port

Enter the serial line (COM7).

Enter the speed (115200, or whatever the TS-590S COM port speed is set to).
Leave the data bits, stop bits and parity selection unchanged.

Select the flow control (RTS/CTS).

Do not click on at this point.

Click on the option (at the top of the Category list). A Basic Options window will
appear. See Figure 14.
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[aly] | B asic options for your PuT T zession |
L.l:ugglng Specify the destination you want to connect to
= Terminal e
Senial line Speed
- Keyboard
Bl |COM7 |[115200 |
- Features Connection type:
= ‘window (O FRaw ) Telnet O Flogin (O 55H (3 Serial
e
ppea.rance Load, zave or delete a stored zezzion
- Behaviour
- Translation Saved Seszions
- Selection | |
- Colours -
Default Settings
= Connection [i]
.. Dlata _—
Faee
- Rlogin
- 55H
seoen Cloze window of exit:
O always (O Never (@) Only on clean exit
= ) o=

Figure 14: Entering the basic session optio  ns

Check that the serial line and speed selections are the same as entered previously.
Check that the Serial button is selected.
Enter the PUTTY configuration name (COM?7) in the Saved Sessions box. See Figure 15.
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22 PuTTY Configuration
Categony:

- S_essiu:un | B azic options for pour PUT T zession |

- TE"" L.cuglglng Specify the destination you want to connect to
e Sernal ine Speed
- Keyboard
- Bel |COM? |[115200 |
- Features Connection type:

Bl Windaw {yRaw (O Telnet O Blogin (C55H (&) Serial
B

PRERLES Load, zave or delete a stored zeszion
- Behawiour
- Tramzlation Saved Seszionz
- Selection | COmM7 |
- Colaurs -
Drefault Settings

B~ Connection COM7T ﬂ]
.. Data Save
g2
- Rlogin

- 55H
- Setial Cloze window on exit:
Ohrdlways O Mever (3 Only on clean exit
|

Figure 15: Entering and saving the PUTTY co  nfiguration name

Click on the button. The configuration name (COM7) will appear in the large box
under the Default Settings entry.

This completes the configuration of PUTTY for COM?7.

If you repeat the above procedure to configure PUTTY for COM11, you will then see a further
entry in the list of saved sessions. See Figure 16.

Default Settings Load
COr11

COm7 | Save |

Gild

Delete

Figure 16: PuTTY configured for both ports

You are now ready to use PuTTY to generate CAT commands.

1" ##1$% | & ' "
% () *+,# 4 , ( (#-)-



Using PUTTY to Generate CAT Commands

The procedure for generating CAT commands and monitoring responses is straightforward.
Step 1: Start the HHD Serial Monitor (double-click on the Desktop icon).
An empty Request View window will open.
Step 2: Open PUTTY. In the list of Saved Sessions (Figure 16), select the appropriate
COM port from the list (COM7), and click on . Then click on . An
empty PUTTY session window will then open.

Step 3: Type CAT commands into the PuTTY window. Do not forget the terminating
semi-colon! By default the commands are not echoed in the window — all you
will see are the responses. For example, Figure 17 shows the response to
the “FA;” command, showing that VFO-A is set to 1.949MHz..

2 COM7 - PuTiTY

Figure 17: Putty display of a CAT r esponse

The corresponding Serial Monitor display is much more informative. See Figure 18.

= Device - COMYT - Free Serial Port Monitor - [Request Miew - Device - COMT]

@ File Edit  Wew Tools  Wwindow  Help

VPBA® 040 DBy @ Bl @ :alill
Port opened by process "putty.exe" (PID: 2640)

Request: 15/02/2012 16:26:38.85364

66 61 3B fa:
Anzwer 150242012 16:26:40.08764 [+0.0000 seconds)

45 41 30 30 30 30 31 3% 34 39 30 30 30 3B Fanooola42000;

Figure 18: Serial Monitor display of a manually en  tered CAT command and response
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Further COM Port Monitoring with Portmon

When debugging programs that issue CAT commands, the procedures described thus far may
not reveal the real cause of a bug. The Portmon utility [6] is a useful tool for digging deeper.

To quote from Microsoft's Sysinternals website: “Portmonis a utility that monitors and displays all
serial and parallel port activity on a system. It hhgaaced filtering and search capabilities that make
a powerful tool for exploring the way Windows workgeing how applications use ports, or tracking

down problems in system or application configurations.

Details of how to run Portmon are beyond the scope of this HOWTO, but it is useful to see a
typical output display. See Figure 19. This shows the output generated when opening PuTTY,
then issuing the “FA;” CAT command, as described in the previous section.

=5 Portmon on WCHELMSFORD  (local)

File Edit Capture Options Computer Help

H® & | BB Pa| 2 | # |

k3 | Tine | Process | Request Fort Result Other

i} 0.11543730 putty exe IRP_MJ_CREATE Serial? SUCCESS Option=: Open

1 0.00001453 putty.exe IOCTL_SERIAL GET_EBAUD RATE Serialz SUCCESS

2 0.00000670 putty.exe IOCTL_SERIAL GET_LINE_CONTROL Seriall SUCCESS

K] 0.00002430 putty.exe IOCTI_SERIAL GET_CHARS Serialz SUCCESS

4 0.00000447 putty.exe IOCTIL_SERIAL GET_HANDELOW Serialz SUCCESS

5 0.00000670 putty.exe IOCTL_SERIATL GET_EBAUD RATE SerialZ SUCCESS

3 0.00000419 putty.exe IOCTL_SERIAL GET_LINE CONTROL Serial SUCCESS

7 0.00000419 putty.exe IOCTI_SERIAL GET_CHARS Serial? SUCCESS

a 0.00000391 putty.exe IOCTL_SERIAL GET_HANWDELOW SerialZ SUCCESS

9 0.003589375 putty.exe IOCTL_SERIAT SET_EBAUD RATE Serial? SUCCESS Rate: 115200

10 0.00292495 putty.exe IOCTI_SERIAL SET_DTR Serial? SUCCESS

11 0.00396391 putty.exe IOCTL_SERIAL SET_LINE CONTROL Serialz SUCCESS StopBits: 1 Parity: NONE WordLength: &
12 0.00294199 putty.exe IOCTL_SERIAT SET CHAR Seriall SUCCESS EOF: 0 ERRE:0 BREK:0 EVT:0 XON:11 EOFF:13
13 0.01697059 putty.exe IOCTI_SERIAL SET_HAWDELOW Serialz SUCCESS Shake:9 Replace:80 XonLimit:2048 Xofflimit:512
14 0.00000950 putty.exe IOCTIL_SERIAL SET_TIMEOUTS Serialz SUCCESS RI:1 EM:0 RC:0 WHM:0 WC:0
15 34.3971. .. putty.exe IEP HJ_READ Serial2 SUCCESS Length 1: F

16 0.00006621 putty.exe IRF_HJ_WRITE Serial SUCCESS Length 1: f

17 0.00006677 putty. exe IRFP_MJ_WRITE Serial? SUCCESS Length 1: a

18 0.00006761 putty.exe IRF_MJ_WRITE SerialZ SUCCESS Length 1: ;

19 0.00058276 putty.exe IRF_HJ_READ Serial? SUCCESS Length 1: A

200 0.00000782 putty.exe IRP_MJ_READ Serial? SUCCESS Length 1: 0

21 0.00000567 putty.exe IRF_MJ_READ Serialz SUCCESS Length 1: 0

22 0.00000559 putty.exe IRF_HJ_READ Seriall SUCCESS Length 1: 0

23 0.00000559 putty.exe IRF_MJ_READ Serialz SUCCESS Length 1: 0

24 0.00000531 putty.exe IRF_MJ_READ Serialz SUCCESS Length 1: 1

2% 0.00000587 putty.exe IRF_HJ_READ Seriall SUCCESS Length 1: 9

26 0.00000559 putty.exe IRF_HJ_READ Serial SUCCESS Length 1: 4

27 0.00000559 putty.exe IRF_MJ_READ Serial? SUCCESS Length 1: 9

28 0.00000531 putty.exe IRF_MJ_READ SerialZ SUCCESS Length 1: 0

29  0.00000559 putty.exe IRF_HJ_READ Serial? SUCCESS Length 1: 0

30 0.000005B87 putty.exe IRP_MJ_READ Serial? SUCCESS Length 1: 0

31 0.00052772 putty.exe IRF_MJ_READ Serialz SUCCESS Length 1: ;

32 35.4579. . putty.exe IRF_HJ_READ Seriall CANCELLED Length 1

33 0.000604E83 putty.exe IRF_HJ_WRITE Serialz SUCCESS Length &: .. [23™

34 0.03001555% putty.exe IRF_MJ_CLEANUP Serialz SUCCESS

3% 0.02415754 putty.exe IRF_HJ_CLOSE Serial SUCCESS

Figure 19: Typical Portmon display, showing the eve nts arising from issuing a “FA;” command
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http://homepage.ntiworld.com/wadei/ts-590s.htm

Scroll down to the “HOWTOs" section, then select the
HOWTO

[3] HHD Serial Monitor software

http://www.serial-port-monitor.com/

[4] PUTTY terminal client software

http://www.chiark.greenend.org.uk/~sgtatham/putty

[5] USB Device View utility

http://www.nirsoft.net/utils/usb_devices view.html

[6] PortMon

http://technet.microsoft.com/en-us/sysinternals/bb896644

Document Version History

Version Date History

1.0 16 February 2012 | First version

1.1 19 February 2012 | Changed the HHD Serial Monitor URL [3] to point to the free
version of the package

12 4 December 2012 | Minor revision
Clarified COM port operation
Added new USBDeview screenshot
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