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Tiny-CAT SCR Preselector

1.8MHz to 30 MHz tunable radio preselector software controlled .
Five bands. Modular architecture.

Featuring tracking operation from dedicated radio control software.

User manual. Rev 02 (March 2017)

© Heros Technology Ltd 2012. All rights reserved.



HEROS
technology Ltd

general electronics

Tiny-CAT SCR Preselector

Manual

Features: Tiny-CAT SCR preselector is connected in line
between the antenna and your receiver or transceiver providing
filtering of R.F.spectrum to reduce broadband signal energy into
the receiver.

Note: If the preselector is connected to a transceiver, take
precautions to prevent transmitting through it. An
Input/Output by-pass dual power relay accessory is available
to by-pass the preselector in transmission.

Suitable to work with any SDR or analog radio.Tiny-CAT
preselector is remotely operated from a personal computer
via USB (VCP) by means of the USB control module option
or from a radio or digital system supporting 12C bus data
communication by means of the 12C bus control module
option.

It works connected to a PC via USB (VCP) under Windows
2K, XP, Vista and Windows 7 (32 & 64 bits) OS.

Remote control modes:

Using USB control module option:

- CAT serial protocol over Virtual Com Port (VCP), Kenwood
TS-2000 protocol.

- Over the Internet or Local Network. (TCP/IP protocol).

- Graphic User Interface (GUI) on PC.

Using 12C control module option:

- From an external radio or digital system supporting 12C bus data communication. (e.g. FlexRadio/PowerSDR).
CAT remote control. Tracking feature using USB control module.

CAT (Computer Aided Transceiver), serial data communication protocol over Virtual Com Port
(VCP) enables Tiny-CAT preselector to provide the user with a way to interface with several
radios. The microcontroller on the USB control module board translate valid CAT commands into
specific instructions. The user can operate the preselector from remote control software such as
Power SDR, DDUtil, HamRadio de Luxe, SDR Console, HDSDR, SDRMAX, etc., radio Logging
programs, N1IMM and others, CAT utilities like CSP Manager, OmniRig and SDRMAX-CAT
Connection among others.

Technical features:

m Tuneable Band Pass Filter bank for HF Bands covering 1.8 to 30 MHz.

m Five selectable bands.

m Passive Band Pass Filters.

m Removes strong signals radiated back to the antenna from SDR quadrature mixers.

m No active switching or amplifier devices in the signal path, therefore it does not contribute to
(IMD (Intermodulation Distortion).

m High linearity (IP3). Suitable for Software Define Radios and analogue receivers.

m Five Band Pass Filters: Tapped mono coil wound on large toroidal T-200 iron core avoiding saturation in
front of large signals.

m Digital tuning. Eight bits variable digital capacitor emulator.

m 16 way IDC connector input for control signals and power supply.

m Size: 157mm x 75mm. (6.181 x 2.953in).

m USB or 12C bus control modules option.

m Suitable aluminum enclosure option available.

USB control module.

USB control module option.

m Full speed USB v2.0 compliant.

m Plug and Play feature.

m USB type B connector.

m Power Supply: 12V DC/250mA max.

_ Heroa techngiogy -
b o SCH Prasel rcipr €
il Coninl -

m Size: 61x50mm, (2.402 x 1.969in). B

12C bus control module option.

m 12C bus lines Galvanically isolated(ADuM1251).

m 16 bits standard 12C Bus serial bus interface. PCF8575 12C controller.
m Supports 100Kbits/s and 400kbits/s FAST 12C Bus protocol. 12C bus control module.
m Auxiliary Input/Output ports to expand control signals.

m Compatible with most microcontrollers.

© Heros Technology Ltd. 2012. All rights reserved.
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ICSP Service Connector
(In Circuit Serial Programming)
00000 +12V DC/250mA max
Six ports
expansion connector PIC 18F2455
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{ ﬁ Power Drivers

D 16 way IDC connector

IDC ribbon cable

16 way IDC connector D

8 bits/256pf variable capacitor

Y7 1pf resolution

Antenna
Input

O — 1

Gas Discharge Tube

Z Match

g_

Control Bus

Band A Band B

Remote control from PC

via USB (VCP)
CAT
TCP/IP

GUI Graphic User Interface

USB control module

Band C

Band D Band E

1.8MHz to 30MHz

Five Band Pass Filters Bank

Z Match
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Output

Multi Band-Pass filter module
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Multi Band Pass Filter module

A five bands tuneable Band-Pass Filter bank make up the core of the Tiny-CAT SCR Preselector.

On SDR applications, where high linearity is needed its passive design keeps a high IP3 factor thanks to an unique
large tapped mono coil, L1, wounded on a T-200 toroidal core, ultra low ESR, COG (NPO) RF chip capacitors, low RF
resistance magnetic shielded relays for tuning and telecom grade relays for band switching, instead of nonlinear semi-
conductors that cause distortion in front of strong signals and exhibit low tolerance to transients.

The Tiny-CAT SCR Preselector incorporates on antenna input a gas discharge tube as surge suppressor providing
safety against static spikes.

The five telecom grade relays are connected to its corresponding section of the tune coil through the Band Selector
control on the program software.

16 way IDC connector
(from control module)

Control Bus

8 bits/256pf variable capacitor
1pf resolution
Band A Band B Band C Band D Band E

Preselector
Output

Z Match

Antenna Z Match
Input g

o3 =1 | L
$ _@_ 1.8MHz to 30MHz L1

Gas Discharge Tube Five Band Pass Filters Bank

il

A network of low ESR RF capacitors of 1 pF, 2 pF, 4 pF, 8 pF, 16 pF, 32 pF, 64 pF and 128 pF are connected to the coil
in serial fashion emulating the variable capacitor needed to tune the series resonant circuit formed. Each capacitor is
connected to the network by means of its associated tuning relay. The band-pass filter formed in this way is a classic
serial tuned LC circuit, offering narrow bandwidth and low attenuation on the band-pass segment of frequencies.

The program performs the task of adding or subtracting capacitor values in binary fashion in direct relationship with the
tuning control on the program software. Increments or decrements are done in steps of 1pF.

Available bands are:
*A) 1.8 MHz to 3 MHz « B) 3 MHz to 5.5MHz * C) 5 MHz to 10 MHz « D) 10.5 MHz to 21 MHz E) « 16 MHz to 30 MHz.

A carefully PCB layout design and strong L/C decoupling prevent stages to couple in to each other improving the stop
band response and filtering noise from control lines.

Connection to the control module is done with 16 way ribbon cable and IDC connectors on both sides, carrying control

© Heros Technology Ltd. 2012. All rights reserved.
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USB Control module.

The Tiny-CAT SCR Preselector USB control module lets to
handle the Band pass Filter board from a PC via VCP providing
remote control from dedicated radio software, CAT Tracking
feature, Network connectivity and GUI application.

The Tiny-CAT SCR Preselector USB remote control is located in a
separate module board to avoid introducing noise generated by
the microprocessor itself and the noisy USB bus.

A 18F2455 PIC microcontroller is used. It incorporates a full speed
(v2.0) USB port peripheral to communicate with the PC.

A 4 MHz quartz crystal is connected to the oscillator pins generat-
ing via internal PLL circuitry, the 48MHz clock for the microcontrol-
ler core and the 96 MHz clock to the USB embedded peripheral.
In circuit serial programming (ICSP) connector is provided to let
programming the microcontroller firmware without remove it from

the PCB.

Two power drivers ULN 2803 ICs interface the PIC microcontroller
output ports with the relays in the Band Pass Filter module.

Connection to the Multi-band pass filter module is done with 16
ways ribbon cable and IDC connectors on both sides, carrying

control signals and power supply.

To suppress ESD and other transient over voltage events on the
USB signals lines, an array of Avalanche Diode Array are

connected to them.

A carefully PCB design and strong decoupling avoid introduce

noise on the filters board.

Standard 2.5mm diameter power jack and type B USB connectors

are used.

1- J1 type B USB connector to PC.
2-J2, DC 12V power connector.

3- J3, IDC connector (to BPF module).
4- J4, ICSP service connector.

5- J5, Expansion connector.

6- USB board chassis ground.

Tiny-CAT SCR Preselector

Manual

Why a large toroid core T-200 is used?
The reason is to keep a high IP3 or in other words achieve tolerance to
large signals.

On SDR radios the high linearity of quadrature mixers demands the best
linearity possible to the ancillary connected before the mixer stage to
avoid to degrading its IP3. Wide cores with large sectional area let wind
more turns on it (more inductance); these parameters are essential to
keep a low magnetic flux inside the toroidal core to achieve so mush
linearity as possible.

On the other hand, the large core offers a non-loaded Q (efficiency) value
exceeding 400, providing selectivity and high stop band stop band
characteristic, limiting the bandwidth in front of the mixer which improve
signal to noise ratio, image rejection and prevents adjacent signals from
reaching the circuits on the receiver side where 2nd order IMD and other
spurs is most often created because of generalized use of nonlinear
semiconductors especially on switching circuitry.

T

oo -
_.'m'
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I2C Bus control module

The Tiny-CAT SCR Preselector 12C Bus control module, located in a separate module board, lets to
handle easily the Band pass Filter board from an external radio or digital system supporting 12C bus data
communication. (e.g. FlexRadio/PowerSDR), or from a digital control system or radio project due the
simple implementation of the 12C protocol on any microcontroller.

It is based on the well know PCF8575 remote 16-bit I/O expander for 12C Bus. Two power drivers ULN
2803A interface the PCF8575 output ports with the relays. 12C addresses are configured through J4, J5
and J6 pin headers and J2 and J3 headers connect pull-up resistors to the 12C line if is needed.

Three auxiliary ports are provided for optional controls and/or signalling. J7 are Input/Output ports, 5volts
level and J8 are buffered ports at 12volts level.

J11 provides an open-drain interrupt output which can be connected to the interrupt logic of the micro-
controller.

Connection to the multi band pass filter module is done with 16 ways ribbon cable and IDC connectors
on both sides, carrying control signals and power supply.

A carefully PCB design and strong decoupling avoid introduce noise on the filters board.

1
1- J9, IDC connector (to BPF module). 2
2- J7-J8, Expansion connectors.
3- J4-35-J6, 12C adress configuration jumpers. 3
4- J2-33, 12C pull-up resistors jumpers.

. o SCR Preselector .
5-J1, 12C SCL-Gnd-SDA lines connector. ibus Control Module ™
6- J10, DC 12V power connector. :

4
S

© Heros Technology Ltd. 2012. All rights reserved.
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A (1R -3 MHz)
B{3-55MHz) BNTZ Traramit Profile
C (5= 10,15 Mz} ; 2FRIBIE =

D [T0.5- 215 MiHz | Chow TX Filber
. il 8 . on Chsplay
E {85« 30 MHz)

RXEQ "TREQ
VAL

Picture showing Tiny CAT SCR Preselector working in 12C mode with PowerSDR and FlexRadio .

The Preselector control window includes band switch and tune slider. Also complementary control functions for Tiny
Plus-CAT SCR Preselector are included.

Notice PowerSDR do not perform tracking feature in 12C mode, only manual control of the preselector.

In order to track the preselector from PowerSDR or other dedicated radio software the USB remote control module must
be used.

© Heros Technology Ltd. 2012. All rights reserved.
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CAT, TCP/IP, GUI remote control from PC connection. USB control module.

N

IDC ribbon interconnection cable

Antenna

RF Output Receiver antenna

© Heros Technology Ltd. 2012. All rights reserved.
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Connection to FlexRadio using 12C bus control module. Tiny-CAT SCR Preselector
Manual

|}

IDC ribbon interconnection cable to R.Xl IN
(Receive loop)

Antenna

* . . .
(see Primary antenna ports configuration
on FLEX-5000_Owners_Manual)

Adress jumpers ON R

AHTE

Pull-up jumpers ON )
FlexWire connector

scL| +12vDC Chassis

SDA Gnd
Gnd

I2C bus FlexWire cable Sub-DOwaysplug
5 4.3 2 1
5- Gnd
\\ \ A \ ©LLLO9D| s-scL
U \ 0000 7- SDA
2.8 16 8- +12V DC
*Ferrite bead Chassis Rear view
solder side
to RX1 OUT
RF Output S S (Receive loop)

© Heros Technology Ltd. 2012. All rights reserved.
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Starting procedure using USB control module. CAT, TCP/IP, GUI operating modes.

Set-up connections according with the above diagram.

IMPORTANT: If the preselector is connected to a transceiver take precautions to prevent transmitting through it.
Failing to do so may result in catastrophic damage of your preselector and/or radio and computer.

An Input/Output by-pass dual power relay accessory is available to by-pass the preselector in transmission.

Power Up.
Copy the contents of the provided CD-ROM on your computer, do not execute from CD-ROM.

Mame
Application (1)
B8 Tiny_CAT.exe
Application Extension (2]
\%| AlphaBlendTextBox.dll
|| xyo.dil
File Folder (4)
| Tiny-CAT Preselector 32864 USE install
Tiny-CAT Preselector Calibration tables
, Tiny-CAT Preselector Firmware
Tiny-CAT Preselector PIC prog
Microsoft Access Database (1)
@pics.mdh
Text Document (2)
=l Log.bit
| propbag.td

Tiny-CAT folder contents

Use a reliable external power supply providing 12 Volts/ 250mA DC. Power-on the preselector. Plug the USB cable from PC to the USB connec-
tor on control module.

Now the preselector is ready to be remotely operated via CAT from dedicated radio software, from GUI or TCP/IP modes.
Graphic User Interface (GUI) mode operation.

NOTE: The preselector GUI application must be closed before interface with any CAT remote control software.

Open the “tiny-CAT.exe” application located in the Tiny-CAT Preselector folder; a pop-up window will emerge indicating the USB connection
status. By default the preselector application switchs to Band A on power-on.

- Device status: @ =) Device status: @

Tiny-CAT preselector Tiny-CAT preselector
attached! detached.

Control and modes of operation available to the operator are itemised below.

Power Down.
Close all open related applications before power down the preselector.

© Heros Technology Ltd. 2012. All rights reserved.
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Control console. Graphic User Interface.(GUI)
The control console application provides manual remote control from PC and a set of options.

The preselector GUI application must be closed before interface the preselector with any dedicated radio software.

It runs on PC under Windows 2K, XP, Vista and Windows 7 (32 & 64 bits) OS. It is an executable and does not need to be
installed.

17
20
BandA Lol bl lo bl P b ol v bl bololo by b dwlslolsliy

Band B LT e e el 0 ) ATk e e DTS ] L1 8
6| ™ il
Bandc Ll o by Lo Lo b o Ly b ol Pl Bada oo dalstibalalig

13M 141 13M 16M

2.131 MHz 128pF J

Tune Memories
(1-__J
E—
E— 6
(4 ]
E— |

1- Band selection. A set of options are available to the user as follows:
Click over band push-button to change band.

2- Tuning step. x1, x2, x5, x10

Set Frequency... F3
3- Tuning knob. Write calibration tables... FS
Performs tuning rolling the mouse wheel. Also by i
pressing left or right arrows on the keyboard. Adjust to Lagfile... Fa

maximum signal or background noise.

Firmware update... F7
4- Tune Reference Dial. Displays the actual tuned Remote Client... =]
frequency and the corresponding capacitor value.
Notice the attenuation of the pass band filters increases Remote Server... Fa
with less capacity due to the response of series
tuned circuits. Send CAT command... F10

5 Mnemonic text box. A brief caption can be written in
the text boxes. Five memories for each band can be

stored, twenty-five in total. On band change memories Set Frequency. Function key F3

and captions are updated. Freq
6- Memory management. Freguency (MHz)=
7- Frequency scale. Frequency references on the Cancel
scale are updated in accordance with the calibration

tables.

8- Context menu.
Right mouse button click on dial or function key F2

Enter any valid frequency expressed in MHz.

© Heros Technology Ltd. 2012. All rights reserved.



Tiny Plus-CAT SCR PRESELECTOR

Manual
Write calibration tables. modes. Function key F5 —| S ] [F=E Eo 5
IMPORTANT: Keep safe a back-up of the calibration tables. ;:5 - F:";Z;B Mo
Calibration tables are needed by the microcontroller on board to translate frequency CAT commands 245 1799
into tune capacity values. 235 1822
Tiny-CAT Preselector comes calibrated from factory. Whenever the user can do recalibration with the 225 1.853
aid of the calibration tables for each band. 215 1.883
The Tiny-CAT Preselector program folder contains five documents so-called ?gg 13;3
table_ BAND_A.txt 185 1.998
table_ BAND_B.txt 175 2.037
165 2075
table_BAND_CtXt 155 2121
table_BAND_D.txt 145 2167
table_BAND_E.txt 1 gg ggg;
The tables link the operating frequency with the tuning capacity value, comprised between 0 and 115 5343
255. That value can be read on Tune Reference Dial (4) 105 2 405
The column on the left is the capacity value, on the right the frequency related in MHz. 95 2474
) . . . S - 85 2550
With the aid of a reference frequency or receiver, values in the calibration tables can be modified. Up 75 2623
to 64 reference points can be added to the list. Intermediate values in the table are computed by 65 2'711
the microcontroller on board. 55 2:85?
To calibrate, tune the preselector at maximum reference frequency or background noise on your 45 2957
receiver; enter in the table the capacity value shown in the Tune Reference Dial (4) and the i
reference frequency from your RF generator or receiver dial. Frequency must be expressed in MHz. > .
Next, calibration tables must be uploaded into the microcontroller; function key “F5” opens the
message box. Calibration table

Tiny_CAT 23

B Writting: table BAND_B

'9' Write calibration tables? lll.l.

Uploading calibration tables. Tiny_CAT il sl ! w M

B

|0| Write tables succeeded.

If tables contain a syntax error a warning message is show.

Tiny_Plus CAT [l

Found error for frequency in line 22
in table BAND_A.bd: 2.892 After upload resume normally.

0K

© Heros Technology Ltd 2012. All rights reserved.



Logfile. Function key F6

A Lodfile is generated each time that the Tiny-CAT application is opened.
It is helpfull to diagnosis purposes.

Function key “F6” opens the Lodfile.
Also the file can be found in the Tiny-CAT Preselector folder.

Firmware update. Function key F7

To update the on board microcontroller firmware, Function key “F7”
pops-up the dialog window.

Select Tiny-CAT _ firmware.hex file, located in Tiny-CAT Preselector
folder.

WARNING! Do not stop the process, wait until finished.

-ﬂm ﬁ
ﬁ'{;,-l' . % Tiy-CAT Project & I | —— o
: Mame Dune
Bi Dacemia File Folder (44
W Oei 4 Tirgg-CAT Preselector 12864 LSH irstall {151
e e Ji Tirng-CAT Preiasbector Cabbratinn tables 050
il . Twrvg-CaT Pregsiechor Finrweans [: 150
:‘ it i Tiw-CAT Prevehecton FKC prog 5 0%/m
b
4 Racently Changes
B sesches
i Pubsdic
Foldens ~ §
L s = kel et (e -
| Cpen |* | Concs
Updating

g

.-L".Fir. - T

@ UPDATE SUCCEEDED.

oK

=N

Tiny Plus-CAT SCR PRESELECTOR

Manual

Tir-CAT lagfile viewsr
_-lﬁ"-larui
Wirfabizs. (15},

Tablaad LI2
s 12 2 AT ATV
ATabla=d =51

LSRN 2T AT AT(TETME |

L

WirRaksian |
| wirtabies (18}, Tabimed ke
e e JOERD12 ZXAT AT(T e )
Wi tabies (10} nTetie=4 =52

SN2 4T 4T(TS0ma )
nTnbis=d L5
S— T A A PR 1)
ATadland =53

| wrtabies (14

(=1

| o nas (157
IDER01D 2T AT ATIENGWE |

Tblaed WEY

cmismsneee J1BAEN2 2T AT AT B2 0 |

nTnzia~

4 mEd
NWEPONT I 4T ATIEIT e |

J1AR02 ZaT AT BT e
SR T AT ATIES T}

IOA20T2 2N AT AT

o ]

Cancel

Logfile viewer

A'.Fi!_ o

e
@I Are you sure you want the firmware to be updated?

Mo

¥

Firmware

Warning!

F l; Don't stop the process, wait untill finished !! Continue?

s

o]

Cancel

After updated resume normally.
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Internet/Local network remote control.

The Tiny-CAT preselector supports connections via the Internet and Local network.To make use of this feature execute the application
on your computer and on a remote one.The protocol only uses TCP/IP; UDP which by definition is unreliable is not used.

Remember that you are accepting incoming TCP/IP connections so you must configure your firewall on your PC and on external
hardware firewall. See details below.

Remote server (preselector side) Function key F9.

To start the communication open first the Remote Server, Function key “F9”.

The connection console is displayed showing the address in dotted format of the computer where the server is running and the port
number, default port 51000.

Click on Start button. If the connection is successful you will start to receive commands from the client computer, current commands
are traced on the console. Tiny-CAT preselector will respond in accordace with valid CAT commands.

o) Tiny-CAT server - 192168.2.2 = (= : ol “server - 19216822 [ — || = |[sE3al
Server Port # 51000 Server Port # 51000
SRV=18:04.05 &
CLI=18:04:05 CP128;
i SRV=18:04:05

CLI>18:04:14 CP130;

SRV=18:04:14
CLI>18:04:16 CP132; I
SRV>18:04:16
CLI>18:04:16 CP134;
SRV=18:04:16

Start i
a

Remote Server console Receiving data from the Remote Client

m

Remote Client (remote control side) Function key F8.
To connect to the server make sure the server side is started and is listening. Open the Remote Client, Function key “F8”.

The connection console is displayed showing the default address in dotted format of the host computer and the port number, default port
51000. Enter the Host IP address in the text window and start operating the Tiny CAT preselector GUI application. Executed commands on
the GUI are traced on the console. Also valid CAT commands can be send from the text box.

o5 Tiny-CAT Metwork Client : - -
4 Host IP: |192.168.13,
Remote Port: 51000 N
Command: | j
I I
Command: | i| 18:03 .
18:03 Attenuator set= 0dB. RAD
+ 18:03 Capacity set= 128
i[| 18:03 Attenuator set= 6dB. RA1 |
18:03 Capacity set= 128
18:03 Attenuator set= 6dB. RA1 I
18:03 Capacity set= 128

18:04 Antenna set= 2. AN2
18:04 Capacity set= 128
Il| 18:04 Capacity set= 128
Il| 18:04 Capacity set= 130
- 18:04 Capacity set= 132

5 3 —— = F _— o

Remote Client console Sending data to the Remote Server

© Heros Technology Ltd. 2012. All rights reserved.
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Send CAT command. Function key F10
Let send valid CAT commands for testing purposes.

Send CAT command [E3m]
CAT Cmd=
Cancel
I[FA00007000000;

© Heros Technology Ltd. 2012. All rights reserved.
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Network Configuration

Public IP Address.

To make your Tiny-CAT Remote server visible to the outside world you must have a public IP address; this is an address that is reachable on the
global Internet. Some ISP's assign public addresses which may change from time-to-time; this is known as a dynamic IP address.

Firewall configuration
You must allow incoming TCP/IP connections on the port number selected in the Remote server's Console, by default this port number is 51000.

You may have more than one firewall activated on your router and Windows Firewall. If the Windows firewall is enabled then when you start the
Remote server for the first time you will see a popup window as below (from Windows Vista)

ﬁ Windows Security Alert I_E-E_I

Windows Frewal has blacked this program from accepling incoming network cornections
unblock this program, it wil be unblocked on 8l public networks that you connect to, |
rizes ot unblackmg 2 program:®

Hama: Tiny-CAT

E Pubksher: Unkngswm
Path C:'psers\py\doumentsnyplus<cat_last\ony _plus_cat.exea
Netwark location: Publc network

¥hat are netvork locativns?

| rKespbiackng || unbleck — Unblock
| & Windows Firewall Settings =
| General | Exceptions | Advanced

Exceptions controd how programs comjmunicate through Windows Firewall, Add a
pragram or port exception to allaw o nicabions through the firewal.,

Windows Firewall is currenily using s = for the public network location.
What are the risks of unblodking a prggram?

To enable an exception, select its chgck box:

Program or port =
[ Teamviewer Remote Conirol Apglication

Windows Firewall

[ Windows Callaboration Computer Name Registration Service
[ Windows Frewsll Remote Management

[ windaws Management Instrumentation (W)

[ windows Media Flayer

[[] Windows Media Player Network Sharing Service

[ windaws Meeting Space

[Jwindows Peer to Peer Coaboration Foundation

[ windows Remote Management

[ wirefess Portable Davices

M

|Mdprugr.m1,.. ] [ Add port... | Properties ] | Delste ]

[#] Hotify me when Windows Frewal blodks a new program

[ ok || coancel || aepy |

© Heros Technology Ltd. 2012. All rights reserved.
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Anti-virus.

Make sure you do not have anti-virus software inspecting and/or blocking TCP/IP traffic on the server port.
Port Forwarding

As well as allowing incoming TCP/IP connections on port 51000 you must route connections on this port to
the computer where the server is running, this is known as Port Forwarding.

Depending on your router configuration software this may be referred to as Firewall> Virtual Servers, Port
Forwarding, Forwarding - Virtual Servers,etc.

The screenshot below is from a Belkin router.

Use as Access Foint -m Inbound port Private IP address Private port

Wireless Bridge
(] Tiny-CAT 51000 - 51000 TCP 192.168.2. 2 51000 - 51000

Virtual Servers

Client IP Filters 2 = g TER. = 192.168.2. -
MAC Address Filteri —

" & ] - TCP - | 192.168.2. 1
DMZ
WAN Ping Blocking 4. I y TCP - S y
Security Log

|
I
i
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START condition
(PIC uC controller starts)

Tiny-CAT SCR Preselector

Manual
I2C Bus remote control software implementation
Write sequence.Two 8 bits data Bytes.
Acknoledge Acknoledge STOP condition
from from (PIC uC controller ends)
PCF8575 (slave) PCF8575 (slave)

1 (0] 0 |A2(A1|[{AO0| O | O [PO7

P06|P05|P04|P03|P02(P0O1|P0O0| 0 [P17|P16(P15|P14|P13|P12(P11

P10

First data byte

bit

P00
PO1
P02
P03
P04
P05
P06
P07

Relay

RL11
RL10
RL12
RL13
RL9
NC
NC
NC

Second data byte

P10
P11
P12
P13
P14
P15
P16
P17

RL8
RL7
RL6
RL5
RL4
RL3
RL2
RL1

(PIC uC calls)

PCF8575 (slave) Address Byte

Action

Band C
Band B
Band D
Band E
Band A

Cap 128pF
Cap 64pF
Cap 32pF
Cap 16pF
Cap 8 pF
Cap 4pF
Cap 2pF
Cap 1pF

(from PIC uC controller) (from PIC uC controller)

Write bit= “0”

Band A- P04 - Set
Band B- P04, PO1 - Set

Band C- P04, P01, POO - Set

Band D- P04, P01, P00, P02 - Set
Band E- P04, P01, P00, P02, P03 - Set

(Default on Power Up)

First Data Byte(Port0) Bands* Second Data Byte(Port1) Tuning*

12C default hardware address A0-A1-A2 = 0-0-0

(FlexRadio default)

aoonoonnnnnn

12C bus controller on 12C control module.

PCF 8575DW
12C Address format
0100 A2 A1 A0

AO0,A1,A2 address bits
set by hardware
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CAT remote control. Kenwood TS-2000 compatible.
CAT (Computer Aided Transceiver), serial data communication protocol over Virtual (& Device Manager (=]
Com Port (VCP) enables Tiny-CAT preselector to provide the user with a way to PPy ——r— i
interface with several radios. The user can operate from remote control software such o DO ED G ENS |
as Power SDR, DDUil, HamRadio de Luxe, SDR Console, HDSDR, SDRMAX, etc., 5 QU:{{-)C{)_RE ' —|
radio Logging programs, N1IMM and others, CAT utilities like CSP Manager, OmniRig T il Coaruie:
and SDRMAX-CAT Connection among others. s~ Disk drives
Refer to your specific software application manual about CAT operation. i 'L‘- E:EI:E;:::N;:'-
The microcontroller on board translate valid CAT commands and responds in accor- 5.5 Al e
dace. #-=t Floppy disk drives
i =i Floppy drive controdlers
. . - Human Interface Devices
Starting in CAT remote control mode. _!_ L': TE AT TART G i
- § [EEE 1390 Bus host controllers
NOTE: The preselector GUI application must be closed before interface with any remote d- [ Infrared devices
= Keyhoards £
control software. B ﬂ Mice and ather painting devices
B Monitars
Power-On the preselector and plug the USB cable, a new virtual COM port is open; start 5-8F Metwork adapters
and configure your application to control remotely the preselector. B=-F Ports (COM &.LPT)
7 Communications Port {COML}
TV Printer Port (LFT1)
_ Twmrsmnmzmtcnm*
== |FaH| (&3 Processors
e e % =0t o T § 5892 [EEE 1304 Devices
:E!ﬂ‘!‘ﬁ“ .ﬁ----- =, o .:I.'_rm-_m.-. -ﬁ-s-w- -r“:-s.:- |: L .-: &_a; {n’lTD:l"h:‘ I-'F._ ] ™ l" Saund. widea and game contrallers
| | [ -l | Iil 1 4F Storage contiallen
AT ] g8 Systern devices
AT Cooket P ook Teud 10 | T5.2000 v] + @ Universal Serial Bus controllers |
[ Eralln CAT | |
Part | =] ) ’
|oge I Tiny-CAT Virtual Com Port
Bad 5w - F|RTS
5 ATTY (e
Pty | pore Tl 0TR | Emable Offset VFO &
Osa (2 3 || Enable Offse1 WFO B
< Diglill Retorns LSEAIS2 DioL Digy
¥ 2135 2 135 2
[¥] Adlerw Bisrrencid Al Command
Faciory Defaslis | | ImporiDatabase . || BmponCambase., | | 0K | [ Camcal || sply |

Conexion console on PowerSDR

@ Connect:

Select a Preset or New definition and press 'Connect’

Mew | Preset | Serial Ports | Help |

Company: | Kenwood - I ”Status I
R adic: T5-2000 n

COM Port: | COM4 T
Speed: S7600 =

Flow control / Interface power

Mcts OoTR FRTS

[ Always connect to this radio when starting HRD Stat:  [7] Digital Master 780
[#] Start HRD in Full Scraen mods [ Logbook
|| Rtatar

[] Satellte Tracking

Conexion console on HamRadio Deluxe

© Heros Technology Ltd. 2012. All rights reserved.
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CAT control commands list (Kenwood 2000 compatible)

CAT CONTROL COMMANDS. General information.
A CAT control command is composed of an alphabetical command, parameter, and the terminator that signals the end of the control command.
EXAMPLE: Command to set tune frequency to 14.250 MHz

Alphabetic command (prefix) Parameter(11 digits) Terminator (semicolon)

FA00014250000;

There are three command categories: Set (write) command that change preselector status, Get (read) command that request status
information from the preselector and Answer (response) command that return information requested in a Get command.

A correctly executed Set command does not return an Answer command.

The terminator for all CAT commands is the semicolon (;). CAT commands are not case sensitive. Get and Set commands must contain the
correct number of parameter characters as shown below. Get commands are simply the prefix followed by a termination.

Tiny-CAT preselector. Available CAT commands. Notice that several implemented CAT commands are not used.

Band commands: prefix BNx (x band number, 1 digit ;). SET commands

BNO; By-Pass
BN1; Band A
BN2; Band B
BN3; Band C
BN4; Band D
BN5; Band E

BU; Band-up
ZZBU (PowerSDR)
BD; Band-down
ZZBD; (PowerSDR)
BN; (answer: BNx; where x is the band number) request information about Band status. GET command.

Frequency commands: prefix FA (band number, 11 digit ;). frequency in Hz. SET commands.
FAOOOXXXXXXXX; (e.g. 3.8MHz FA00003800000, e.g. 21.315MHz FA00021315000

ZZFA, (PowerSDR)

FA; (answer FAOOOxxxxxxxx;) request information about frequency status. GET command.

Antenna commands: prefix ANXx (x antenna number, 1 digit ;). SET commands.

AN1; antenna 1.
ANZ2; antenna 2
AN; (answer ANX; where x is the antenna number) request information about antenna status. GET command.

Attenuator commands: prefix RAXx (xx attenuator number, 2 digit ;). SET commands.

RAO0O; attenuator 0dB

RAO06; or RA01,; attenuator 6dB

RA12; or RAO2; attenuator 12dB

RA18; or RA03; attenuator 18dB

RA; (answer RAxx; where xx is the attenuator value) request information about attenuator status. GET command.

Tune capacity commands: ( non standard Kenwood) prefix CPxxx (xxx capacity value (pF.), 3 digit ;). SET commands.

CPxxx; (e.g. CP210; sey capacity to 210pF, e.g. CP009; set capacity to 9pF).
CP; (answer CPxxx; where xxx is the capacity value in pF.) request information about tune capacity status. GET command.

© Heros Technology Ltd. 2012. All rights reserved.
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USB signed driver installation. Windows 32-64 bits Operate Systems.

- Do not install and/or execute any application

from the CDR.

- Create a new folder in your PC in the location

of your choice.

- Copy the content of the CD ROM in it.

- Open the folder “Tiny-CAT Preselector
32 _64bits USB Signed Driver”.

- Place the mouse cursor on “Tiny-CAT SCR

Preselector.inf file.

- Right click mouse button on it.

- A context menu will open.

- Click on “Install” option.

Mame

w Application (1)
= tiny_cat.exe

v Application extension {2)

[#] alphaBlendTextBox.dil

9] «jjo.dil
~ File folder (3)

Tiny-CAT Presel Calibration tahles
Tiny-CAT Preselector 32_84bits USB Driver
tinyCAT_b_20130414_2V7 Firmware

~ MDB File (1)
u pics.mdhb
v PDF File (2)

@ SCR Preselector safety notes_2013_03.pdf
i:ﬂ Tiny_CAT User_ manual_Revil.pdf

w Text Document (2)

=l Logia
|iﬂ propbag.bd

MName
E install.tet

=-§ mchpede.cat
b| Tiny-CATSCRP

iﬂed‘or.m{

ned i

Date pr

15/035

Type: Setup Information
Sizes 3,31 KB
Date modified: 22/03/20

Mamie

=| install.bt

£4 mchpede.cat

2] Tiny-CAT SCR Reasale

23112
05/04/
153114
22403/
227031,
Date modified Type
22030 T 2008 Text Document
220542017 14:33 Security Cataloc
22/03/201714i33 Setup Informati
17 14:33
Date modifizd. Type
2240372017 20:G8 Text Document
2270342017 14:33 Security Catalog
RN e b I8 e Setlip Informatic

Instal]
s
Ea ‘Scan with Windows Defender...

Open with...

Restore previous versions

Send to

Cut
Copy

Create shortcut
Delete

Rename

Properties

© Heros Technology Ltd. 2017. All rights reserved.
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= IFN B} [ = | BAHERDS TECH TINY_GAT_SOR PRESELECTOR\HERDS TECH TINY_CAT_ - g .
n Haome  Share  View [ ]
| « v 4 [l « Tinp.. » Tiny-CAT Preselector 32, w0 | SeschTiny-CAT Preselectar 3., 9
Mame & Date modified Trpe
s Quick 2ecess
B Deskto N | installte 22703/3017 20:08 Test Document
Lzl 3
P o mehpede.cat 230320171433 Security Catalog
$Dawnlonds o R SCR Presaector 220320171433 Setup Informatio

5] Documents

Would you like to install this device software?

Bame: Unidentified Deviee
Publisher. Unknown Publisher

] Always trust saftware from "Unknown Fublisher”. @ Don't Install

@ “ou should enly install driver software fram publishers you trust. How can | decids

An message box will appear.

EAHERDS TECH TINY_CAT_SCR PRESELECTOR\HEROS TECH TINY_CAT - [ <
CI|Ck on “ InStall" m Home Share View (7]
- - A 4 Tiny.. » Tiny-CAT Preselector 32 ... w | @ | Search Tiny-CAT Presslector 3. 2
Windows will inform once the installation has Name Date modified Type

# Quick access

[} install.tt 221032017 20:08 Test Document
been completed successfully. I Desktop = B GT .
o mehpodc.cat 220372017 14:33 Security Catalog
& Downloads L] Tiny-CAT SCR Preselectorint 22/03/20171433 Setip Informatie

|2 Documents

In order to check it go to “Control Panel” /
“Device Manager” / “Ports (COM&LPT)”
section.

& Pictures

S T

o The operation completed successfully.

"Tiny-CAT SCR Preselector (COM x)” is
shown indicating that the driver has been @

installed [ e

A Device Manager = (]

File Action View Help
% mHEm =

w o Studie-PC
» W Audic inputs and outputs
» B Computer
5w Disk drives
» B Display adapters
b ua DVD/CD-ROM drives
» fen Human Interface Devices
» = IDE ATASATAPI contraliers
@ IEEE 13%4 host controllers
= Keyboards
[0) Mice and other pointing devices
Monitors
5 Metwork adapters
i§ Ports (COM & LPT)
i Communications Port (COM1)

i@ ECP Printer Port (LPT1)
ffl Tiny-CAT SCR Preselectar (COM3)
Print queues

> H=
» [ Processers
b |
> §

€ v owow v

Software devices

Seund, video and game controllers
» & Storage controllers
» Em System devices

» § Universal Serial Bus contrallers

© Heros Technology Ltd. 2017. All rights reserved.
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Tiny-CAT Preselector options.

Boxed USB version.

The tiny SCR Preselector, boxed USB
version ready to use with optional enclo-
sure.

The tiny SCR Preselector should be
preferably encloused in a RF tight box due
the antenna effect of its large coil that
easily gathers nearby signals or noise.

The follwing pictures show the tiny SCR
preselector assembled on metallic enclo-
sure from Hammond model 1455T1601.

Dimensions are: 160mm X 160mm X
51mm. (6.29 x 6.29 x 2 inch)

© Heros Technology Ltd. 2012. All rights reserved.
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Tiny-CAT Preselector options.

Boxed 12C bus version.

The tiny SCR Preselector, boxed 12C bus
version ready to use with optional enclosure.

The tiny SCR Preselector should be
preferably encloused in a RF tight box due
the antenna effect of its large coil that easily
gathers nearby signals or noise.

The follwing pictures show the tiny SCR
preselector assembled on metallic enclosure
from Hammond model 1455T1601.

Dimensions are: 160mm X 160mm X 51mm.
(6.29 x 6.29 x 2 inch)

© Heros Technology Ltd. 2012. All rights reserved.
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Accessories

Tiny SCR Preselector - Flexwire 12C bus interconnection cables (Shielded, EMI protection)

Sub-D 9 ways Sub-D 9 ways
FlexRadio side tiny side
{male) lenght 1m (3.28 1) (male)

)}]
7

- S T I
00000
0000

Shield Ferrite core 1- Gnd Ferrite core Shield :
Rear view 5 Gnd Rear view
solder side B SCL solder side
7- SDA

8- +12V1Amp max.

Flexwire 12C bus boxed interconnection cable.

125 mod e Rakax connechor

41 J10
SCL Grd SDA  Gnd +H12Y
PCE Grd Sub-D 9 ways
tiny side
lenght 1m {3.28 fi) imala)
/_J 4 3 31
0O000
7 O o oa O
Shigid Ferrite core 1- Gpd Farrita care Shield
£ &3nd Rear wiew
B SCL saldar side
T- 504
B- +12VI1 Amp ma

Flexwire 12C bus module interconnection cable.

USB Galvanic Digital Isolator for SDR radios

The USB Galvanic Digital Isolator for SDR radios is designed to break the galvanic connection
between USB host PC and the attached SDR radio peripheral avoiding that whatever power and
ground noise from the PC side do not influence the sensible radio on the other side.

The resultant galvanic isolation improves common-mode voltage, prevents ground loops, a common
cause of interference and data distortion issues, improves reception, as the noise floor in the receiver
is lowered, and removes spikes and birdies on the PC panoramic screen. In addition provides isolation
of 1000V AC between the host PC and the radio peripheral that guard against surges that may come
from the antenna connected to the receiver.

The USB Galvanic Digital Isolator for SDR radios is based on ADuM 4160 Full/Low Speed 5 kV USB
Digital Isolator and ADuM 5000 Isolated DC-to-DC Converter both from Analog Devices combining
high speed CMOS and chip-scale air transformer iCoupler technology.

The USB Galvanic Digital Isolator complies with specifications USB 1.1, Low speed (1.5Mbit/s) and
USB 2.0 Full Speed (12Mbit/s). The speed mode is set manually via two jumpers inside (default full
speed). Most of the time it is not necessary change between modes but if automatic speed detection
is desired, an external hub can be connected to the peripheral side configured for full speed.

The USB Galvanic Digital Isolator is self powered from the host PC through the USB cable. An
embedded DC/DC converter provides a galvanic isolated voltage of 5VDC/100mA to the peripheral
side. It includes additionally ESD, EMC protection of the data lines and power transient short-circuit
guard.

It is highly advisable not to power any part of the connected radio from the USB bus, instead an
external dedicated power supply must be used.

The USB Galvanic Digital Isolator behaves like an USB cable, no USB drivers are needed. It works on
all operating systems, Mac, Windows, Linux, etc.

Features:

Isolation 1.000 Volts AC

Protection: EMC, ESD, Overvoltage Surge, Short-circuits.

Power supply:

- PC side: From USB cable, 5VDC. Attached signalling LED.

- Drawn power from peripheral radio max: Through USB cable, 5V DC/100mA.

USB modes: Full speed (12 MBIt/S) Low speed (1.5 MBIt/S). Switchable.

Standard socket connectors: PC side; USB type B, peripheral side: USB type A.

Dimensions 67 mm x 66 mm x 28 mm. (2.638x2.598x 1.102inch)

USB?2 pair of cables included

© Heros Technology Ltd. 2012. All rights reserved.
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Input/Output ports by-pass dual power relay

Let by-pass the Input and Output RF ports of devices such as Preselectors, Amplifiers, Filters,etc.

Typical applications are:

- Inserting in line between the antenna and transceiver a preselector, preamplifier or filter device to be by- passed on transmis-
sion.

- Switching antennas or RF signals.

A control line permits switch ON or OFF the dual relay. If the control line is connected to a transceiver, on transmission switcho-
ver, via PTT or Keying line, the Input and Output RF ports of any device in line are by-passed avoiding being overloaded.

Features:
- Specialised high performance, low insertion loss set of RF relays is used in order to keep impedances and isolation between
ports.
- Frequency range: HF: 60MHz
- Insertion loss: HF: 0.2 dB
- Isolation: >100 dB
- Power rating: 150 W PP max.
- Impedance: 50 Ohm
- Diode protection.
- Power supply: 12 Volts DC/60 mA (Active state)
- Switching time:
- Set: 5mS
- Reset: 4mS
- Life expectancy (Mechanical): 20,000,000 operations (at 18,000 operations/hr)
- External Dimensions: 40x111 40x37mm.(1.57x4.37x1.45in)
- Connectors: SO-239 or N type for Antenna Input/Output; BNC for Device Input/Output.
(N or combined connectors configurations also available. Please ask.)
- Coaxial tails and complete shielded control cable with snap-on RFI-EMI suppressor ferrite cores are included.

WARNING! TO AVOID DAMAGE THE UNIT

In order to give enough time to the relays to switch before the RF power signal outputs the transceiver when the PTT is pressed,
assure that your transceiver provides a delayed "SEND" control line signal. Alternatively a TX/RX Sequencer can be used.

© Heros Technology Ltd. 2012. All rights reserved.
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Band A response plot.
Mkr 1. -2.17. 1.8528 MHz
Mkr 3, -3%.39, 1.8528 MHz
000 ]
GdB] RL
11.25% 5
dB dB
1 Div I Div
-15.00 -18
!
-90.00 -36
0.0e0000

7.530000

15.000000
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Band B response plot.
Mikr 1, -1.740, 37707 MH=
Mk 2, -74.98. 23.6888 MHz
Mbr 3, -32.56, 3.7707 MH=
0.00 -0
G[dB) | AL
11.25 5
db dB
f Dy | Dive
=45.00 =19
Lr
-30.00 =37
24.000000

D.0GO00n 12.030000
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Mkr 1, -1.66, 7.0692 MHz
Mikr 2, -54.50, 38.7664 MHz
Mkr 3, -27.51, 7.0692 MHz

-0.00 1]
G[dE] AL
11.25 4

dB dB
| Div { Div
-45.00 14
v
-90.00 -28
0.060000

19.530000 39.000000
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Band D response plot.

bler 1, -1.18, 12.04680 MH=z

MEr 3, -30.34, 12,0480 MHz
-0.00 ¢ L]
G[dB) | AL
11.25 5

dB dB

 Div [ Div
-45.00 =20
-90.00 - -40

0.06 1.00 10.00 4a0.00
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Band E response plot.
MEr 1. -1.16, 17,7423 MHz
MEkr 3. -46.30, 17.7423 MHz
-0.00 -0
G[dE] AL
11.25 ]
dB dB
1 Div ! Div
-45.00 -25
v

0.06 1.00 10.00 G000
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Heros technology Limited disclaims all liability arising from this information and its use.
It is your responsibility to ensure that your application meets with your specifications.

Information contained in this publication regarding device applications and the like is provided only for your convenience
and may be superseded by updates.

Heros technology Limited makes no representations or warranties of any kind whether express or implied, written or oral,

statutory or otherwise, related to the information, including but not limited to its condition, quality, performance,
merchantability or fitness for purpose.

© Heros Technology Ltd. 2012. All rights reserved.
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