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Who Is S-COM?

Introduction

Bob Schmid, WA9FBO

Founder and Owner of S-COM, LLC

Bobôs first controller was a SWTPC 6800 

microcomputer, assembled from a kit in 1976 and 

used to control WR9AIN, a Quintron repeater in 

New Holstein, WI.  Wire-wrapped versions were 

followed by the ñBig Boardò controller introduced in 

1982.

The MRC-100 came out in 1984, followed by the 

5K (1987), the 7K (1989), the 6K (1990), and the 

7330 (2007), a total of about 4900 units. There are 

also customized controllers in commercial use, as 

well as air-to-ground interconnects for the airline 

industry.

S-COM continues to ship 7330s and is busy 

defining the next generation of repeater controllers 

and accessories.

Dave Maciorowski, WA1JHK

Hardware and Firmware Engineer

Dave saw his first repeater in 1972 and was 

hooked on developing repeaters and repeater 

controllers.  He built his first microprocessor-based 

controller in 1979.  Dave began working with Bob 

and S-COM on 7K firmware in 1995 adding the 

Doug Hall RBI-1 support and continued adding 

features.

As a member of the 7330 development team, Dave 

specified many of the 7330 features and developed 

most of the 7330 firmware.  He continues to 

support and enhance the 7330 while working on 

future controller architecture.
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The Basics

Repeater Building Blocks

Å Receiver

Å Pre-Amplifier

Å Transmitter

Å Power Amplifier

Å Isolator 

Å Controller

Å Duplexer 

Å Antenna

Å Feedline

Å Lightning Suppressor

Å Power Supply
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What Does A Controller Need To Do?

The Basics

°Key a Transmitter In The Presence of a 

Valid Signal In a Receiver

±Keying signal to Transmitter.

±Valid Signal Presence signal from the receiver.
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What Does A Controller Need To Do?

The Basics

°Key a Transmitter In The Presence of a 

Valid Signal In a Receiver

±Keying signal to Transmitter.
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What Does A Controller Need To Do?

The Basics

°Key a Transmitter In The Presence of a 

Valid Signal In a Receiver

±Keying signal to Transmitter.

±Valid Signal Presence signal from the receiver.

°Pass Audio from the Receiver to the Transmitter

±Match the level, Perform filtering, if required.

±Gate the audio 

°Modulate the Transmitter with an ID Message

±Key the transmitter during the message.

±Send the message in CW or speech.

°Transmitter Control Point

±Local or remote control of the transmitter.

°Timeout Timer

±Prevent a received signal from keying the 

transmitter longer than some maximum time.
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The Basics

COR

±Carrier-Operated Relay

COS

±Carrier-Operated Switch

PTT

±Push-To-Talk

CTCSS

±Continuous Tone-Coded Squelch 

System

±PL, Private Line®

°Motorolaôs name for CTCSS

±CG, Channel Guard®

°General Electricôs name for CTCSS

Reverse Burst®

±Motorola name for squelch tail 

elimination

DCS

±Digital Code Squelch

°Continuous Digital Code Squelch 

System

±DPL®

°Motorolaôs name for DCS

±DCG®

°General Electricôs name for CTCSS

Transmitter Hang Timer

±Time transmitter is on after received 

signal becomes not present.

±Transmitter Tail

Audio Gate

±Switch that turns off the receiver-to-

transmitter audio path when 

received signal not present.

Chicken Burst

±Technique to emulate Reverse Burst

Common Terms
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The Basics

°3 Radio Ports

±DTMF Decoder

±Dual-Tone Generator with 

Remote Level Adjust

±Real Speech Player with 

Remote Level Adjust

±CTCSS Encoder with Reverse Burst

±Digital Audio Delay

±Path Any Receiver to Any Transmitter

±Configurable Access Modes

°4 Logic Inputs

°8 Logic Outputs

°3 Analog-to-Digital Inputs

°Time-of-Day Clock, Battery Backed, 

TCXO with 1 Minute Per Year 

Stability

°13 Minutes of Custom Audio

°Firmware Updates via RS-232

°Custom Audio Loaded via RS-232

°100 Setpoint Scheduler

°300 Custom Macros

Introducing the S-COM 7330
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The Basics

°3 Radio Ports

±DE9S

°Power

±Locking 2-pin terminal 

strip connector

°INIT and RESET buttons

°I/O

±DB25S

°Serial, RS-232

±DE9S, DCE

±DE9P, DTE

°Mating Connectors 

Included

Introducing the S-COM 7330
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The Basics

Introducing the S-COM 7330

Radio 

Ports
Power

I/O

Reset 

and Init 

Buttons

RS-232 

Ports
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Wiring It Up

7330 Connectors ïRadio Port

RX

TX

PTT

CTCSS Decode

COR

Audio

Audio

CTCSS Encode

CTCSS or 

DCS

Decoder

Optional

Encoder
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Wiring It Up

7330 Connectors ïI/O

I/O Connector

Signal Primary Use Alternate

Logic Input Logic Input

Analog-to-Digital Analog  Readings Logic Input

Logic Output Logic Output
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Wiring It Up

7330 Connectors, Jumpers and Pots

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Requires

°9V to 36V DC

Power Considerations

°Reverse Polarity Protected

°Factory-Replaceable Internal Fuse

°Recommend Fuse Externally In Plus Lead

Power Source



© Copyright 2017, SCOM, LLC24

Wiring It Up

Logic Input Signals

Radio Port Connector

I/O Connector

Signal Primary Use Alternate

COR Receiver Logic Input

CTCSS Receiver Logic Input

Logic Input Logic Input



© Copyright 2017, SCOM, LLC25

Wiring It Up

Inputs

°COR, CTCSS, Logic Input 

±48V Maximum with Pullup

Jumper Out

±16V Maximum with Pullup

Jumper In

±Switching Threshold Set To 2.1V

Input Logic Signals

7330 Logic Input



© Copyright 2017, SCOM, LLC26

Wiring It Up

Driver Considerations

°Pullup Required ïInsert Jumper

±Open Collector

±Open Drain

±Relay Contact or Switch

Input Logic Signals

7330 Logic Input

Device Driver
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Wiring It Up

Driver Considerations

°No Pullup Required Ifé

±Driver Drives Above and Below 

Threshold Without Pullup

Input Logic Signals

7330 Logic Input

Device Driver
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Wiring It Up

Pullup jumpers For Logic, COR, CTCSS Input Pullups

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Inversion Jumpers for COR, CTCSS 

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Output Logic Signals

Radio Port Connector

I/O Connector

Signal Primary Use Alternate

PTT Transmitter

CTCSS Transmitter Logic Output

Logic Outputs Logic Output



© Copyright 2017, SCOM, LLC31

Wiring It Up

Outputs

°PTT, Logic Output 

±Not Keyed, 50V Maximum

±Keyed, 150-ma Current Sink

°Socketed ñJust In Caseò

±Easy recovery from damaged 

driver component

Output Logic Signals

7330 PTT and Logic Outputs
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Wiring It Up

Driver Considerations

°Device Must Have a Pullup 

Resistor or Other Load

Output Logic Signals

7330 PTT and Logic Outputs
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Wiring It Up

PTT Inversion Jumpers

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Audio Input Signal

Radio Port Connector

Signal Use

Receiver Audio Audio
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Wiring It Up

Passband

ÅAnalog FM radios only transmit and receive audio 

between 250 ï3500 Hz. 

ÅBelow 250 Hz is reserved for signaling and data.

ÅAbove 3500 Hz is not needed for mobile 

communications. 

Audio
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Wiring It Up

Passband

ÅAnalog FM radios only transmit and receive audio 

between 250 ï3500 Hz. 

ÅBelow 250 Hz is reserved for signaling and data.

ÅAbove 3500 Hz is not needed for mobile 

communications. 

Pre-emphasis and De-emphasis 

ÅPre-emphasis at +6dB / Octave is applied to a FM 

signal being transmitted. 

ÅDe-emphasis of -6dB / Octave is applied to the signal 

being received.

ÅWhy?  To reduce unwanted noise. 

Audio
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Wiring It Up

Audio Source Connection

°Impedance, 25K ohms or greater

°DC Load

Audio Input

7330 Audio Input
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Wiring It Up

Audio Source Connection

°Impedance, 25K ohms or greater

°DC Load

Audio Processing

°Optional De-emphasis Filter

±Jumper: DE-EMP or FLAT

°Selectable Gain Range

±Jumper: HIGH for gain of 6.3x

±Jumper: NORM for gain of 2x

°Audio Delay

±Jumper: Delay or No-Delay

±Pot Adjustable 30 to 250 mS

Audio Input

7330 Audio Input

7330 AudioProcessing
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Wiring It Up

Audio Source Connection

°Impedance, 25K ohms or greater

°DC Load

Audio Processing

°Optional De-emphasis Filter

±Jumper: DE-EMP or FLAT

°Selectable Gain Range

±Jumper: HIGH for gain of 6.3x

±Jumper: NORM for gain of 2x

°Audio Delay

±Jumper: Delay or No-Delay

±Pot Adjustable 30 to 250 mS

Where to Get Receiver Audio?

°High side of the volume control

Audio Input

7330 Audio Input

7330 AudioProcessing

Signaling Tones Must Be Filtered Before 
Reaching The Controller
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Wiring It Up

Jumpers and Pots for Audio Input

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Audio Output Signal

Radio Port Connector

Signal Use

Transmitter Audio Audio
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Wiring It Up

Audio Connection

°Low Impedance 

±600 Ohms

±DC Load

Audio Output
7330 Audio Output
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Wiring It Up

Audio Connection

°Low Impedance 

±600 Ohms

±DC Load

Audio Output
7330 Audio Output

Audio Processing

°Selectable Gain Range

±Jumper:  NORM 

°Driving >10K Ohm Load, 0-to-2Vpp (700mV rms)

°Driving 600 Ohm Load, 0-to-1Vpp (350mV rms)

±Jumper:  LOW

°Driving >10K Ohm Load, 0-to-0.5Vpp (175mV rms)

°Driving 600 Ohm Load, 0-to-0.25Vpp (88mV rms)
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Wiring It Up

Audio Connection

°Low Impedance 

±600 Ohms

±DC Load

Where to Connect 

Transmitter Audio 

Input?

°Mic Input, May Require 

External Attenuation

°Line Input

Audio Output
7330 Audio Output

Audio Processing

°Selectable Gain Range

±Jumper:  NORM 

°Driving >10K Ohm Load, 0-to-2Vpp (700mV rms)

°Driving 600 Ohm Load, 0-to-1Vpp (350mV rms)

±Jumper:  LOW

°Driving >10K Ohm Load, 0-to-0.5Vpp (175mV rms)

°Driving 600 Ohm Load, 0-to-0.25Vpp (88mV rms)
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Wiring It Up

Jumpers and Pots for Audio Output

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

CTCSS Encoder Audio Output

Radio Port Connector

Signal Primary Use Alternate Use

Transmitter  CTCSS Encoder Audio Logic Output
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Wiring It Up

Internal CTCSS Encoder

°7330 Generates the CTCSS Encoder 

Audio

°Complete Control of CTCSS Tone 

and Timing

°Must Be Driven Into Transmitter 

CTCSS Input

CTCSS Encoder Considerations

TX

Audio In to Limiter and 

Pre-emphasis 

CTCSS Encoder Audio 

Direct to Modulator

7

3

3

0
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Wiring It Up

Internal CTCSS Encoder

°7330 Generates the CTCSS Encoder 

Audio

°Complete Control of CTCSS Tone 

and Timing

°Must Be Driven Into Transmitter 

CTCSS Input

External CTCSS Encoder

°Encoder Installed Inside Transmitter

±E.g. Comm-Spec TS64

±Vendor-Provided Encoder

°Controller Can Control a Logic Output 

Used to Disable the CTCSS Encoder

±Only Works On Equipped Encoders 

±Used for ñChicken Burstò

CTCSS Encoder Considerations

TX

Audio In to Limiter and 

Pre-emphasis 

CTCSS Encoder Audio 

Direct to Modulator

TX

Audio In to Limiter and 

Pre-emphasis 

CTCSS Disable 

Logic Input

CTCSS

Encoder

7

3

3

0

7

3

3

0
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Wiring It Up

CTCSS Encoder Audio Output

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

A-to-D Input Signals

I/O Connector

Signal Primary Use Alternate

Analog-to-Digital Analog  Readings Logic Input
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Wiring It Up

Input for Reading Analog Voltages

°Two Ranges

±0 thru 5 volt

±0 thru 25 volt (Factory Default)

±Set Range By Jumper

Analog-to-Digital Input
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Wiring It Up

Jumper for A-to-D Range

Radio Port 1 Radio Port 2 Radio Port 3I/O
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Wiring It Up

Setting Audio Levels



© Copyright 2017, SCOM, LLC54

Wiring It Up

Setting Audio Levels

Overview

Align your audio levels within the system using the following 4 steps:

1. Set all receivers to the same voltage at the testpoint provided inside 

the controller for each receiver.  

(S-COM 7330 uses 1 volt Peak-to-Peak (350mV rms). )

2. Set all transmitters such that they deviate a maximum of 5 KHz 

deviation.

3. Set your CTCSS encode tone to 600-750 Hz deviation.

4. Set your controller audio processing to have flat audio.   
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Step 1 - Setting audio input levels

Wiring It Up

°Generate a strong RF signal 

on the input of each 

receiver. 

°Signal should be a 1 kHz 

tone with 5 kHz of deviation. 

°Set the controller RX audio 

input level adjust for 1 Vpp

(350 V rms).

°Remember to adjust for any 

CTCSS tones. 

°Repeat for all receivers 

connected to the controller
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Wiring It Up

Setting Audio Levels

Radio Port 1 Radio Port 2 Radio Port 3I/O

RX1

TP

RX2

TP
RX3

TP
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Step 2 - Setting Transmitter Limiters

Wiring It Up

°Generate a strong RF 

signal on the input to a 

receiver. 

°Signal should be a 1 kHz 

tone with 6-7 kHz of 

deviation. 

°Set the repeater TX 

deviation control for a 

maximum of 

5 kHz deviation.
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Step 3 - Setting CTCSS level

Wiring It Up

°Generate a strong RF 

signal on the input to a 

receiver.   Or you can just 

PTT the transmitter if local 

control is possible. 

°Signal should be a 0 kHz 

tone with 0 kHz of 

deviation.  

(dead carrier)

°Set the repeater TX 

CTCSS deviation control 

for 

500 ï750 Hz deviation.

°Repeat for all transmitters 

which use CTCSS encode. 
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Step 4 - Setting for Flat Audio

Wiring It Up

°Generate a strong RF 
signal on the input to a 
receiver. 

°Signal should be a 1 kHz 
tone with 3 kHz of 
deviation. 

°Set the Controller TX Audio 
level adjust for 3 kHz 
deviation on the repeater 
output. 

°Assure that any links have 
equal and flat audio across 
the controller. 

°Remember to adjust for 
any CTCSS tones. 
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Basic Programming

Testing On The Bench

What does it take?

°Bench Power Source

9-36V DC >190ma

°Toggle Switches on COR and CTCSS

±Pair for Each Radio Port

°Powered Computer Speakers

±A Speaker Per Port

°LED for PTT

±Optional, can use built-in LED

°DTMF Keypad

±Optional, for testing DTMF commands

±Commands can be entered on serial 

port

°Serial Port Cable to PC/Terminal

±For Programming, Firmware Updates, 

and loading Custom Audio Libraries.
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Basic Programming

Testing On The Bench

Radio Port LEDs

°COR, CTCSS Logic Inputs

°PTT, CTCSS Encode Outputs

°DTMF Digit Valid
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Basic Programming

Testing On The Bench

Radio Port LEDs

°COR, CTCSS Logic Inputs

°PTT, CTCSS Encode Outputs

°DTMF Digit Valid

Logic I/O LEDs

°Logic Inputs

°Logic Outputs
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Basic Programming

ñInitializingò A Controller

Powerup Reset

±Applying Power is the 

same as 

pressing RESET

±Also called a Warm Start

±No change to programming
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Basic Programming

ñInitializingò A Controller

Powerup Reset

±Applying Power is the 

same as 

pressing RESET

±Also called a Warm Start

±No change to programming

Erase Programming

±Also called a Cold Start

±Changes all repeater configuration options to factory defaults

±Can be performed from Serial Console

±Exceptions

ÅConsole serial port and baudrate unchanged
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

Example

99 63 0100 1 *

S-COM Command Formats
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

°Password

±MPW, CPW, RBPW

Example

99 63 0100 1 *

99 Password, default is 99

S-COM Command Formats
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

°Password

±MPW, CPW, RBPW

°Root

±Command number

°63, Set or Clear Software Switch

°09, Set Timer Reload Value

Example

99 63 0100 1 *

99 Password, default is 99

63 Root number, 

Set/Clear Software Switch

S-COM Command Formats
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

°Password

±MPW, CPW, RBPW

°Root

±Command number

°63, Set or Clear Software Switch

°09, Set Timer Reload Value

°Parameters

±Identifier for Resource

±Value to set resource to

°Software Switch Number

°Timer Number

Example

99 63 0100 1 *

99 Password, default is 99

63 Root number, 

Set/Clear Software Switch

0100 Switch Number

1 Parameter

S-COM Command Formats
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

°Password

±MPW, CPW, RBPW

°Root

±Command number

°63, Set or Clear Software Switch

°09, Set Timer Reload Value

°Parameters

±Identifier for Resource

±Value to set resource to

°Software Switch Number

°Timer Number

°Terminator

±Asterisk, *

Example

99 63 0100 1 *

99 Password, default is 99

63 Root number, 

Set/Clear Software Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats
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Basic Programming

DTMF Commands

<password><root><parameters><terminator>

°Password

±MPW, CPW, RBPW

°Root

±Command number

°63, Set or Clear Software Switch

°09, Set Timer Reload Value

°Parameters

±Identifier for Resource

±Value to set resource to

°Software Switch Number

°Timer Number

°Terminator

±ASTERISK, *

°Enter at Serial Console or via DTMF

Example

99 63 0100 1 *

99 Password, default is 99

63 Root number, 

Set/Clear Software Switch

0100 Switch Number

1 Parameter

* Terminator

Note: Commands Usually 

Written With Space Between 

Command Elements For 

Readability.

S-COM Command Formats



© Copyright 2017, SCOM, LLC72

Basic Programming

Valid DTMF Timing

°DTMF Digit ON at least 50 

milliseconds

°DTMF digit OFF at least 50 

milliseconds

S-COM Command Formats ïDTMF Decoder Entry
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Basic Programming

Valid DTMF Timing

°DTMF Digit ON at least 50 

milliseconds

°DTMF digit OFF at least 50 

milliseconds

Special Keys

°ASTERISK

±Think of it as Enter

°POUND SIGN

±Think of it as Clear Buffer

S-COM Command Formats ïDTMF Decoder Entry
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Basic Programming

Valid DTMF Timing

°DTMF Digit ON at least 50 

milliseconds

°DTMF digit OFF at least 50 

milliseconds

Special Keys

°ASTERISK

±Think of it as Enter

°POUND SIGN

±Think of it as Clear Buffer

DTMF Interdigit Timing

°Clears the command buffer when a 

command is not completed by an 

ASTERISK before it expires

°Defaults to 5.00 seconds

±Think of it as automatic 

Clear Buffer or Enter

S-COM Command Formats ïDTMF Decoder Entry
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Basic Programming

Valid DTMF Timing

°DTMF Digit ON at least 50 

milliseconds

°DTMF digit OFF at least 50 

milliseconds

Special Keys

°ASTERISK

±Think of it as Enter

°POUND SIGN

±Think of it as Clear Buffer

DTMF Interdigit Timing

°Clears the command buffer when a 

command is not completed by an 

ASTERISK before it expires

°Defaults to 5.00 seconds

±Think of it as automatic 

Clear Buffer or Enter

Customization Options

°Execute on Interdigit Timer

°Execute on End-of-Transmission

°Execute on 4th Digit 

S-COM Command Formats ïDTMF Decoder Entry
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Basic Programming

Serial Console Input

°Console Prompt

°DTMF Command Format

Example

7330> 99630100 1*

OK

7330> 99 63 0100 1 * ; Set Switch

OK

7330>

99 Password, default is 99

63 Root number, Set/Clear Software 

Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats ïSerial Console Entry
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Basic Programming

Serial Console Input

°Console Prompt

°DTMF Command Format

Special Keys

°ASTERISK

±Optional On Serial Console

Example

7330> 99630100 1*

OK

7330> 99 63 0100 1 * ; Set Switch

OK

7330>

99 Password, default is 99

63 Root number, Set/Clear Software 

Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats ïSerial Console Entry
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Basic Programming

Serial Console Input

°Console Prompt

°DTMF Command Format

Special Keys

°ASTERISK

±Optional On Serial Console

°BACKSPACE

±For Line Editing

Example

7330> 99630100 1*

OK

7330> 99 63 0100 1 * ; Set Switch

OK

7330>

99 Password, default is 99

63 Root number, Set/Clear Software 

Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats ïSerial Console Entry
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Basic Programming

Serial Console Input

°Console Prompt

°DTMF Command Format

Special Keys

°ASTERISK

±Optional On Serial Console

°BACKSPACE

±For Line Editing

°SPACE

±Ignored

±Add for Readability

Example

7330> 99630100 1*

OK

7330> 99 63 0100 1 * ; Set Switch

OK

7330>

99 Password, default is 99

63 Root number, Set/Clear Software 

Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats ïSerial Console Entry
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Basic Programming

Serial Console Input

°Console Prompt

°DTMF Command Format

Special Keys

°ASTERISK

±Optional On Serial Console

°BACKSPACE

±For Line Editing

°SPACE

±Ignored

±Add for Readability

°SEMICOLON

±Optional

±Starts a Comment

±Semicolon and 

rest of line ignored

Example

7330> 99630100 1*

OK

7330> 99 63 0100 1 * ; Set Switch

OK

7330>

99 Password, default is 99

63 Root number, Set/Clear Software 

Switch

0100 Switch Number

1 Parameter

* Terminator

S-COM Command Formats ïSerial Console Entry
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Basic Programming

DTMF Responses

°Returned in CW by Default

°Common Ones Can Be Changed

S-COM Command Formats ïResponses
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Basic Programming

DTMF Responses

°Returned in CW by Default

°Common Ones Can Be Changed

S-COM Command Formats ïResponses

Serial Responses

°Text Responses 

±OK

±Error: Followed By Reason
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

°Macro-Only Password

±Always digits ñDDò

±Can only be used within a macro

±Must be enabled by software switch

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

°Macro-Only Password

±Always digits ñDDò

±Can only be used within a macro

±Must be enabled by software switch

°Remote Base Password

±RBPW

±Used to control remote base radios

±Note: coming in a future 7330 release

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

°Macro-Only Password

±Always digits ñDDò

±Can only be used within a macro

±Must be enabled by software switch

°Remote Base Password

±RBPW

±Used to control remote base radios

±Note: coming in a future 7330 release

Valid Passwords

°2, 4, or 6 digits long

°Digits 0 thru 9 and A thru D.

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

°Macro-Only Password

±Always digits ñDDò

±Can only be used within a macro

±Must be enabled by software switch

°Remote Base Password

±RBPW

±Used to control remote base radios

±Note: coming in a future 7330 release

Valid Passwords

°2, 4, or 6 digits long

°Digits 0 thru 9 and A thru D.

Defaults

°Master Password

±99

°Control Operator Password

±Not Set

Security
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Basic Programming

Passwords

°Master Password

±MPW

±Can execute all root commands

°Control Operator Password

±CPW

±Can be restricted to subset of root 

commands

°Macro-Only Password

±Always digits ñDDò

±Can only be used within a macro

±Must be enabled by software switch

°Remote Base Password

±RBPW

±Used to control remote base radios

±Note: coming in a future 7330 release

Valid Passwords

°2, 4, or 6 digits long

°Digits 0 thru 9 and A thru D.

Defaults

°Master Password

±99

°Control Operator Password

±Not Set

Other Security Info

°Autopatch Password

±APW

±User password to make a phone 

call

±Note: previously used in S-COM 

MRC-100, 6K and 7K.  Not 

available in 7330.

Security



© Copyright 2017, SCOM, LLC90

Basic Programming

Basic/Simple Types

°Software Switch

°Counter

°Timer

°Message

°Macro

°Event-Triggered Macro

°Booleans

°Logic Inputs

°Logic Outputs

Data Types
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Basic Programming

Basic/Simple Types

°Software Switch

°Counter

°Timer

°Message

°Macro

°Event-Triggered Macro

°Booleans

°Logic Inputs

°Logic Outputs

Complex Types

°User Timer

°Activity Timer/Counter/Event-

Triggered Macro

°Time-of-Day

°Scheduler Setpoint

°Analog Data Collection

Data Types
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Basic Programming

Type Number

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Resource Number

RPXX
Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Resource Number

RPXX

°R, Resolution

±Timers: 

°0 = 10 millisecond

°1 = 100 millisecond

°2 = 1000 millisecond, 1 Second

±All Others set to zero

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer



© Copyright 2017, SCOM, LLC96

Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Resource Number

RPXX

°R, Resolution

±Timers: 

°0 = 10 millisecond

°1 = 100 millisecond

°2 = 1000 millisecond, 1 Second

±All Others set to zero

°P, Port

±1 thru 3, Radio Ports

±9, Serial Port

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Resource Number

RPXX

°R, Resolution

±Timers: 

°0 = 10 millisecond

°1 = 100 millisecond

°2 = 1000 millisecond, 1 Second

±All Others set to zero

°P, Port

±1 thru 3, Radio Ports

±9, Serial Port

°XX, Number 0 thru 99

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Type Number

°Note: This numbering is initially 

being used only in the If-Then-Else 

command.  Future commands will 

also use it.

Resource Number

RPXX

°R, Resolution

±Timers: 

°0 = 10 millisecond

°1 = 100 millisecond

°2 = 1000 millisecond, 1 Second

±All Others set to zero

°P, Port

±1 thru 3, Radio Ports

±9, Serial Port

°XX, Number 0 thru 99

°Note: Resource number currently used 

on Timers, Software Switches, 

Booleans, Event-Triggered Macros, 

Messages, Counters

Data Types

Type 

Number

Type Name

00 Timers

03 Software Switch

04 Boolean

05 Scheduler 

Setpoint

06 User Timer
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Basic Programming

Data Types
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Basic Programming

Data Types
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Basic Programming

Data Types
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Basic Programming

Data Types
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Basic Programming

Introduction to Owner Manual Pages
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Basic Programming

Introduction to Owner Manual Pages

Description
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Basic Programming

Introduction to Owner Manual Pages

Description

Syntax
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Basic Programming

Introduction to Owner Manual Pages

Description

Syntax

Parameters
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Basic Programming

Introduction to Owner Manual Pages

Description

Syntax

Parameters

Responses
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Basic Programming

Introduction to Owner Manual Pages

Description

Syntax

Parameters

Responses

Defaults
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Basic Programming

Setting Time and Date
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Basic Programming

Clock/Calendar

°Used by 

±Automatic Daylight Saving Time

±Speaking the Date and Time

±Scheduling Events

Setting Time and Date
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Basic Programming

Clock/Calendar

°Used by 

±Automatic Daylight Saving Time

±Speaking the Date and Time

±Scheduling Events

99 25 14 02 22 6 09 26 00 *

Setting Time and Date



© Copyright 2017, SCOM, LLC112

Basic Programming

Accessing the Repeater
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Basic Programming

Accessing the Repeater
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Basic Programming

Set the Access Mode for each Path

°9 Paths Connect All Rx to All Tx

°Unique Path for Each

Accessing the Repeater
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Basic Programming

Set the Access Mode for each Path

°9 Paths Connect All Rx to All Tx

°Unique Path for Each

Accessing the Repeater
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Basic Programming

Set the Access Mode for each Path

°9 Paths Connect All Rx to All Tx

°Unique Path for Each

99 57 11 3 *

Accessing the Repeater
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Transmitter Tail Timing

Basic Programming

Defaults Appropriate for a Repeater

°Courtesy Delay

±0.50 second, default

°Dropout Delay

±3.00 second, default

°PTT Minimum Unkey Delay

±0.10 second, default

°CTCSS Reverse Burst Delay

±OFF, default

From Beginning of Courtesy Delay 

Until Transmitter Drops Is Tail Time
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Basic Programming

°Set Courtesy Delay to 0.50 Second

99 09 0100 050 *

Transmitter Tail Timing
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Basic Programming

°Set Dropout Delay to 3.00 Seconds

99 09 0101 300 *

Transmitter Tail Timing
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Basic Programming

°Set PTT Minimum Unkey Delay to 

0.75 Second

99 09 0102 75 *

Transmitter Tail Timing
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Transmitter Tail Timing

Basic Programming

Defaults Appropriate for a Repeater

°Courtesy Delay

±0.50 second, default

°Dropout Delay

±3.00 second, default

°PTT Minimum Unkey Delay

±0.10 second, default

°CTCSS Reverse Burst Delay

±OFF, default

From Beginning of Courtesy Delay 

Until Transmitter Drops Is Tail Time
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Basic Programming

Message Format

<type><characters>

°Type Identified by Message Control 

Characters 

°A Message is Processed Left to Right 

An Even Number of Digits At a Time

Example: 

9900 32 10 01 19 17 20 38 27

Sends in CW:

WA1JHK/R

Introducing Messages
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Basic Programming

CW Messages

°Starts With Type

±9900

°Followed By Pairs Of Digits

±Each digit-pair is a CW Character

9900 32 10 01 19 17 20 38 27

Sends in CW:

WA1JHK/R

Identifier Message
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Basic Programming

Programming the Normal Identifier 

Message

°Message Commands

±Define A Message

±Review A Message

±Play A Message

°To Set An Identifier Message

99 31 0110 9900 32 10 01 19 17 20 

38 27 *

°To Review An Identifier Message

99 34 0110 *

Identifier Message
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Basic Programming

Testing Your Results on the Bench

How Do We Know It Works?

°Test Access Mode of COR-Only

1. Program Identifier Message

2. Review Identifier Message

3. Close COR  Switch

4. See COR LED ON

5. See PTT LED ON

6. Open COR Switch

7. See COR LED  OFF

8. Hear  Courtesy Beep

9. Hear CW Identifier

10. See PTT LED OFF after  Tx Tail Time
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Basic Programming

Message Format

<type><characters>

°Type Identified by Message Control 

Characters 

°A Message is Processed Left to Right 

An Even Number of Digits At a Time

Example: 

9910 65 74 24 24

Sends Two 1000Hz Beeps Separated 

by 80 ms.

Customizing Your Courtesy Message
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Basic Programming

Single-Tone Beep 

Messages

°Start With Type

±9910

°Followed by Pairs 

of Digits

±Beeps

±Gaps

±Durations

Example: 

9910 65 74 24 24

Customizing Your Courtesy Message
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Basic Programming

Single-Tone Beep 

Messages

°Start With Type

±9910

°Followed by Pairs 

of Digits

±Beeps

±Gaps

±Durations

Example: 

9910 65 74 24 24

Customizing Your Courtesy Message
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Basic Programming

Single-Tone Beep 

Messages

°Start With Type

±9910

°Followed by Pairs 

of Digits

±Beeps

±Gaps

±Durations

Example: 

9910 65 74 24 24

Customizing Your Courtesy Message
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Basic Programming

Programming a Courtesy 

Message

°Message Commands

±Define a Message

±Review a Message

°To Set a Courtesy Message

99 31 0100 9910 65 74 24 

24 *

°To Review a Courtesy 

Message

99 34 0100 *

Courtesy Message
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Basic Programming

Testing Your Results on the Bench

How Do We Know It Works?

°Courtesy Beep

1. Program Courtesy Message

2. Review Courtesy Message

3. Close COR  Switch

4. See COR LED ON

5. See PTT LED ON

6. Open COR Switch

7. See COR LED  OFF

8. Hear  Courtesy Message

9. See PTT LED OFF after  Tx Tail Time



© Copyright 2017, SCOM, LLC132

Basic Programming

Message Format

<type><characters>

°Type Identified by Message Control 

Characters 

°A Message is Processed Left to Right 

An Even Number of Digits At a Time

Example: 

9960 0067 0045 0001 0054 0052

0055

Sends in Speech:

WA1JHK/R

Introducing Messages
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Basic Programming

Speech Messages

°Starts With Type

±9960

°Followed By Pairs Of Digits

±Each 4-digits is a Speech Word

9960 0067 0045 0001 0054 0052 0055

Sends in Speech: WA1JHK

Identifier Message



© Copyright 2017, SCOM, LLC134

Basic Programming

Programming the Initial Identifier 

Message

°Message Commands

±Define A Message

±Review A Message

°To Set an Initial Identifier 

Message as Speech

99 31 0109 9960 0067 0045 0001 

0054 0052 0055 *

°To Review an Initial Identifier 

Message

99 34 0109 *

Speech Identifier Message
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Basic Programming

Testing Your Results on the Bench

How Do We Know It Works?

°Test Access Mode of COR-Only

1. Program Identifier Message

2. Review Identifier Message

3. Close COR  Switch

4. See COR LED ON

5. See PTT LED ON

6. Open COR Switch

7. See COR LED  OFF

8. Hear  Courtesy Beep

9. Hear Speech Identifier

10. See PTT LED OFF after  Tx Tail Time
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Agenda
Introduction

°Who is S-COM?

The Basics

°Repeater Building Blocks

°What does a controller need to do?

°Common Terms

° Introducing the 7330

Wiring It Up

°Connectors, Jumpers, Pots

°Power

° Input Logic Signals

°Output Logic Signals

°Audio 

°A-to-D Input Signals

°CTCSS Encoder

Basic Programming

°Testing on the Bench

° Initializing the Controller

°S-COM Command Formats

°Security

°Data Types

° Introduction to the Manual

°Getting Started with Programming Commands

°Testing Your Results

Advanced Programming

°Ports and Paths

°More About Messages

°Receiver Timing

°Macros

°CTCSS Encoder

°Scheduler

File Management

° Introducing SBOOT

PC-Based Utilities

°S-COM Custom Audio Utility

Other Controller Topics

°Digital Linking: IRLP, EchoLink, Allstar
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Advanced Programming

Receiver Port

±De-emphasis

±Gain

±Audio Delay

±DTMF Decoder

±Path Access Modes

±DTMF Access Modes

±Timers

±Software Switches

±Event-Triggered Macros

Introduction to Ports and Paths

RX
CTCSS Decode

COR

Audio

DTMF 

Decoder

De-emph

and Gain

Audio 

Delay

Path Rx-to-Tx1

Path Rx-to-Tx2

Path Rx-to-Tx3
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Advanced Programming

Transmitter Port

±Audio Summing

±Dual-Tone Generator

±Programmable Tone 

and Speech Levels

±Speech Generator

±Gain

±Timers

±Software Switches

±Event-Triggered 

Macros

±Messages

Introduction to Ports and Paths

TX

Tone and 
Speech 

Generator

Mixer / 
Summing 

Amp
Gain

Path Rx1-to-Tx

Path Rx2-to-Tx

Path Rx3-to-Tx

CTCSS 
Encoder

PTT

Audio

Audio

Digitally 
Controlled

Level 
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Advanced Programming

Paths

°Connect from any RX to any TX

Example #1

°3 Standalone Repeaters

±RX1 to TX1

±RX2 to TX2

±RX3 to TX3

°ALL other paths OFF

Example #2

°2 Linked Repeaters

±RX1 to TX1

±RX1 to TX2, RX2 to TX2

±RX2 to TX1

°1 Standalone Repeaters

±RX3 to TX3

°ALL other paths OFF

Introduction To Ports and Paths



© Copyright 2017, SCOM, LLC140

Advanced Programming

Paths

°Connect from any RX to any TX

°Set Access Mode by Path

°Enable/Disable by Path

°Enable/Disable by Receiver

Introduction To Ports and Paths
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Advanced Programming

Path Access Modes

Access Modes

Unique Access Mode By Path 

°No Access

°COR Only

°CTCSS Only

°COR AND CTCSS

°COR OR CTCSS

°Anti-CTCSS

±COR AND NOT CTCSS

°Always On
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Advanced Programming

Path Control

Enable/Disable by Path 

°Complete Control

Examples

°Repeater

±Path on Same Port ON

±(Repeat Path ON)

°Linked Repeater

±Paths Between Ports ON

°Simplex/Remote Base

±Path on Same Port OFF

±(Repeat Path OFF)

°Control Receiver

±All Paths OFF
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Advanced Programming

Configure Values by Path

Timeout Timer

°Set Timeout Time

°Set Timeout Penalty Time

°Set Message to Play 

°Set Macro to Execute

°Reset Timeout Timer Command

Courtesy Message

°Set Courtesy Message

°Set Courtesy Macro

Activity Timer/Counter/Macro

°Set Timer

°Set Counter

°Set Macro
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Advanced Programming

Message Format

<type><characters>

°Message Control Characters 

±Define A Message Type

Examples:

°CW, 9900 32 10 01 19 17 20 38 27

°Single-Tone Beep, 9910 23

°Dual-Tone Beep, 9915 05 09

°Single-Tone Page, 9920 0158 80 

°5/6-Tone Page, 9940 1136570 

°DTMF Page, 9950 01 02 03

°SELCAL Page, 9955 0158 80 

°Two-Tone Sequential Page, 9930 0018 10 0035 30 

°Speech, 9960 0000 0001 0002 0003

More About Messages
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Advanced Programming

Interruptable Messages

°Primary Characters replaced by secondary 

characters when a path is active

±e.g. Replace Speech by CW

°Applies to these types

±CW, Single-Tone Beep, Dual-Tone Beep, 

Speech

°How to read the table

±CW, 9900 Always Plays

±CW, 9901, Primary, Interruptable

±CW, 9902, Secondary, Replaces Primary 

when active

Example Message, CW Replaces Speech

9961 0067 0045 0001 0054 0052 0055 9902 32 10 01 19 17 20 38 27

Example Command, Program Normal Identifier TX1

99 31 0110 9961 0067 0045 0001 0054 0052 0055 9902 32 10 01 19 17 20 38 27 *
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Advanced Programming

Programmable

°Set Within a Message

°Default Level Set By Type

Message Levels

Example, CW Message Lower Than Default

9905 20 9900 32 10 01 19 17 20 38 27
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Advanced Programming

Route a Message to 1 or more Ports

°Route to a Single Port

±97 x0

±Example: Route to port 2

°9720 9910 16

°Route to 2 Ports

±97 xy

±Example: Route to ports 1 and 3

°9713 9910 16

°Route to 3 Ports

±97 xy z0

±Example: Route to all 3 ports

°971230 9910 16

°Remember the rule: always pairs of digits

Messages ïRouting
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Advanced Programming

Control User Audio Mute During Message

°Mixed Audio

±Mix Message With User Audio

±9991

°Example:  Speech 

9991  9960 3000

°Non-Mixed Audio

±Do NOT Mix Message With User Audio

±Normally Used with Paging Tones

±9992

°Example:  Single-Tone Page

9992  9920 0158 80 

°Example:  DTMF Page

9992  9950 01 02 03

Messages ïMix/No-Mix
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Advanced Programming

Pause Within A Message

°0.1 Second Steps 0.1 thru 9.9 Seconds

±9993xx

°Pause Before A Message

±Example: Pause 1.2 Seconds Before 

Message

°999312 9910 16

°Pause Within A Message

±Example: Pause 0.8 Seconds Within A 

Message

°9910 16  999308 9910 16 

°Pause After A Message

±Example: Pause 2.0 Seconds After A 

Message

°9910 16  999320

°Remember the rule: always pairs of digits

Messages ïPause
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Advanced Programming

CW Messages

°Starts With Type

±9900

°Followed By Pairs Of Digits

±Each digit-pair is a CW Character

°Always and Interruptable Versions

°Full CW Character Set

°In-Message Parameter Changes

±Frequency Change

±Speed Change

°Commands to set default Frequency and Speed

9900 32 10 01 19 17 20 38 27

Sends in CW:

WA1JHK/R

Messages -- CW


