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Introduction

Who Is S-COM?

Bob Schmid, WA9FBO

Founder and Owner of S-COM, LLC

Bobb6s first controll er was]
microcomputer, assembled from a kit in 1976 and
used to control WR9YAIN, a Quintron repeater in

New Holstein, WI. Wire-wrapped versions were ./

1;-9%2||0W€d by the ABi g Boarbgvemaéd Ski:WAlJII_IKltluuuced
The MRC-100 came out in 1984, followed by the Hardware.ar_\d Flrmwar.e Engineer

5K (1987), the 7K (1989), the 6K (1990), and the Dave saw his first r_epeater in 1972 and was

7330 (2007), a total of about 4900 units. There are hooked on developing repeaters and repeater

also customized controllers in commercial use, as controllers. He built his first microprocessor-based
well as air-to-ground interconnects for the airline controllerin 1979. Dave began working with Bob
industry. and S-COM on 7K firmware in 1995 adding the

Doug Hall RBI-1 support and continued adding

S-COM continues to ship 7330s and is busy features

defining the next generation of repeater controllers
and accessories. 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. s|com|
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The Basics

Repeater Building Blocks

oo Joo T Too To To Joo T T Do Do
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Pre-Amplifier
Transmitter
Power Amplifier
Isolator
Controller
Duplexer
Antenna
Feedline
Lightning Suppressor
Power Supply

&

Surge

Duplexer
Pre-Amp [+
Power
Amplifier
Power T
L Supply _
Receiver Transmitter
RL( TX
Audio Ccos CTCSS Audia PTT CTCSS
Vv |

Controller

slcom|



The Basics

Repeater Building Blocks

oo Joo T Too To To Joo T T Do Do

Receiver
Pre-Amplifier
Transmitter
Power Amplifier
Isolator
Controller
Duplexer
Antenna
Feedline
Lightning Suppressor
Power Supply

&

Surge

Duplexer
Pre-Amp [+
Power
Amplifier
Power T
L Supply _
Receiver Transmitter

T

. PTT CTCSS

Audia |

COTToone!

slcom|



The Basics

What Does A Controller Need To Do?
° Key a Transmitter In The Presence of a
Valid Signal In a Receiver
+ Keying signal to Transmitter.
+ Valid Signal Presence signal from the receiver.

Signal Present

Controller
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The Basics

What Does A Controller Need To Do?

° 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
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° Pass Audio from the Receiver to the Transmitter
+ Match the level, Perform filtering, if required.
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The Basics

What Does A Controller Need To Do?

° 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.

Signal Present
Audio
Key
Audio

A
~
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The Basics

DCS
Common Terms + Digital Code Squelch
° Continuous Digital Code Squelch

COR System

+ Carrier-Operated Relay + DPL®
COS °Mot orol ads name f

+ Carrier-Operated Switch + DCG®
PTT °General Electrico

+ Push-To-Talk Transmitter Hang Timer
CTCSS + Time transmitter is on after received

+ Continuous Tone-Coded Squelch signal becomes not present.

System

+ Transmitter Tail
+ PL, Private Line®

Audio Gate
"Motorolaos name for g%\/\%&‘ﬁ‘nat turns off the receiver-to-
+ CG, Channel Guard® transmitter audio path when
°Gener al El ectricos n ameeivdd signal T pteSest.
Reverse Burst® Chicken Burst
+ Motorola name for squelch tail + Technique to emulate Reverse Burst
elimination
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The Basics

Introducing the S-COM 7330

° 3 Radio Ports ° 4 Logic Inputs

+ DTMF Decoder ° 8 Logic Outputs

+ Dual-Tone Generator with ° 3 Analog-to-Digital Inputs
Remote Level Adjust ° Time-of-Day Clock, Battery Backed,

+ Real Speech Player with TCXO with 1 Minute Per Year
Remote Level Adjust Stability

+ CTCSS Encoder with Reverse Burst ° 13 Minutes of Custom Audio

+ Digital Audio Delay ° Firmware Updates via RS-232

+ Path Any Receiver to Any Transmitter ° Custom Audio Loaded via RS-232

+ Configurable Access Modes ° 100 Setpoint Scheduler

° 300 Custom Macros

slcom|



The Basics

Introducing the S-COM 7330

°3 Radio Ports >1/0
+DE9S +DB25S
° Power ° Serial, RS-232
+ Locking 2-pin terminal + DE9S, DCE
strip connector +DE9P, DTE
°INIT and RESET buttons ° Mating Connectors
Included

slcom|



The Basics

Introducing the S-COM 7330

SICOHILLC
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The Basics

Introducing the S-COM 7330
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Wiring It Up

7330 Connectors i Radio Port

Pin Name Type _ RX
1 | Receiver Audio Audio Input < A(‘;CC')';

2 | Receiver COR Logic Input < CTCSS Decode oross o
3 | Receiver CTCSS Decode Logic Input < e ar
4 Transmitter PTT Logic CQutput

D Transmitter Audio Audio Output

6 Ground for Receiver Audio Ground PTT >

7 | Ground for CTCSS Audio Ground — Audio

8 Transmitter CTCSS Audio or | Analog Cutput or CTCSS Encode S

CTCSS Logic Output Logic CQutput TX

0 Ground for Transmitter Audio | Ground
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Wiring It Up

7330 Connectors i 1/0

Signal

Logic Input

Primary Use
Logic Input

Alternate

/O Connector

Analog-to-Digital

Analog Readings

Logic Input

Logic Output

Logic Output

Pin Name

1 Logic Output 1
2 Logic Qutput 2
3 Logic Output 3
4 Logic Output 4
5 Logic Output 5
i] Logic Output G
7 AD Input 3

g8 AD Input 2

9 AD Input 1

10 Logic Input 1
11 Logic Input 2
12 Logic Input 3
13 Logic Input 4
14 Logic Output 7
15 Logic Output 8
16 Ground

17 Ground

18 Ground

19 Ground

20 Ground

21 Ground

22 Ground

23 Ground

24 Ground

25 Ground

slcom|



Wiring It Up

7330 Connectors, Jumpers and Pots

M 1mm( 1mMml 1 M
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Wiring It Up

J32 D3

Fi
Power Source 5 | P~ I
Requires —=CT73 C74 C75
GND 470uF [1uF T 4TOuF
" 9V1o 36V DC GND GND GND
200
180
180 -
[y
140 2
T 120
100
20

an

40

——

=]

2 11 13 156 17 19 21 23 258 27¥ 2 31 23 35

Power Considerations
° Reverse Polarity Protected

Volts

° Factory-Replaceable Internal Fuse
° Recommend Fuse Externally In Plus Lead
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Wiring It Up

Logic Input Signals

/O Connector

Signal Primary Use Alternate
COR Receiver Logic Input
CTCSS Receiver Logic Input
Logic Input Logic Input

Radio Port Connector

Pin Name Type

1 Receiver Audio Audio Input

2 Receiver COR Logic Input

——| Beceiver CTCSS Decode Logic Input

4 Transmitter PTT Logic Output

0 Transmitter Audio Audio Output

] Ground for Receiver Audio Ground

7 Ground for CTCSS Audio Ground

g Transmitter CTCSS Audio or | Analog Output or
CTCSS Logic Output Logic Qutput

9 Ground for Transmitter Audio | Ground

Pin Name
1 Logic Output 1
2 Logic Qutput 2
3 Logic Output 3
4 Logic Output 4
5 Logic Output 5
i] Logic Output G
7 AD Input 3
g8 AD Input 2
9 AD Input 1
— 10 | Logic Input T~
11 Logic Input 2
12 Logic Input 3
~13 | Logicinputd —
14 Logic Output 7
15 Logic Output 8
16 Ground
17 Ground
18 Ground
19 Ground
20 Ground
21 Ground
22 Ground
23 Ground
24 Ground
25 Ground
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Wiring It Up

Input Logic Signals

Inputs
° COR, CTCSS, Logic Input

+ 48V Maximum with Pullup
Jumper Out

+ 16V Maximum with Pullup
Jumper In

+ Switching Threshold Set To 2.1V

+5V 7330 Logic Input
47K +3.3V
10K
Jumper<
Input T AVAVAY,

slcom|



Wiring It Up

Input Logic Signals

Device Driver

Output

Driver Considerations

° Pullup Required 7 Insert Jumper
+ Open Collector
+ Open Drain
+ Relay Contact or Switch

+5V 7330 Logic Input
47K +3.3V
10K
Jumper<
Input T NV
10K
47K
Output Output




Wiring It Up

Input Logic Signals

-+

Device Driver R§

Output

Driver Considerations
°No Pull up Requi

+ Driver Drives Above and Below

Threshold Without Pullup

+5V 7330 Logic Input
47K +3.3V
10K
Jumper<
Input T AVAVAY,
10K
47K

+
r €© Output
Ri

slcom|



Wiring It Up

Pullup jumpers For Logic, COR, CTCSS Input Pullups

il Nl Husffasl B En
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Wiring It Up

Inversion Jumpers for COR, CTCSS

M 1mm( 1mMml 1 M
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Wiring It Up

Output Logic Signals

Signal
PTT

Primary Use
Transmitter

Alternate

/O Connector

CTCSS

Transmitter

Logic Output

Logic Outputs

Logic Output

Radio Port Connector

Pin Name Type
1 Receiver Audio Audio Input
2 Receiver COR Logic Input
3 Receiver CTCSS Decode Logic Input
|4 Transmitter PTT Logic Output —
0 Transmitter Audio Audio Output
] Ground for Receiver Audio Ground
7 Ground for CTCSS Audio Ground
78 Transmitter CTCSS Audio or | Analog Output or
———CTCSS Logic Output Logic Quiput
9 Ground for Transmitter Audio | Ground

Pin Name
X Logic Outpu

2 Logic Output 2

3 Logic Output 3

4 Logic Output 4

5 Logic OQutput 5

Logic O

7 AD Input 3

B A/D Input 2

9 AD Input 1

10 Logic Input 1

11 Logic Input 2

12 Logic Input 3

13 Logic Input 4
— 14 | Logic Outpu?>
~12 Logic Output 8 —

16 Ground

17 Ground

18 Ground

19 Ground

20 Ground

21 Ground

22 Ground

23 Ground

24 Ground

25 Ground
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Wiring It Up
Output Logic Signals

7330 PTT and Logic Outputs

Output
e

R

Outputs
° PTT, Logic Output

+ Not Keyed, 50V Maximum
+ Keyed, 150-ma Current Sink

°Socketed

NJust | n

+ Easy recovery from damaged

driver component

slcom|



Wiring It Up +
Output Logic Signals

7330 PTT and Logic Outputs

< |
Output Input
—\\N ‘H ¥
R N -
— Input R

Driver Considerations

° Device Must Have a Pullup
Resistor or Other Load

slcom|



Wiring It Up

PTT Inversion Jumpers
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Wiring It Up

Audio Input Signal

Receiver Audio | Audio

Radio Port Connector

Pin Name Type
< 1 Receiver Audio Audio Input

2 Receiver COR Logic Input

3 Receiver CTCSS Decode Logic Input

4 Transmitter PTT Logic Output

0 Transmitter Audio Audio Output

] Ground for Receiver Audio Ground

7 Ground for CTCSS Audio Ground

g Transmitter CTCSS Audio or | Analog Output or

CTCSS Logic Output Logic Qutput
9 Ground for Transmitter Audio | Ground

slcom|



Wiring It Up

Audio S~ —

Fid

Passband

A Analog FM radios only transmit and receive audio
between 250 17 3500 Hz.

A Below 250 Hz is reserved for signaling and data.

A Above 3500 Hz is not needed for mobile
communications.

0 dB
\‘

-3 dB
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Wiring It Up

— 0 dB
™ _.-""f- H“‘x ﬁ\

Audio S~ S // \
-3 dB

| |

A | 5

| |

| |

[ | B - I|
FM _#,j N f

Passband

A Analog FM radios only transmit and receive audio
between 250 17 3500 Hz.

A Below 250 Hz is reserved for signaling and data.

A Above 3500 Hz is not needed for mobile Pre-emphasis
. . the transmitter
communications.

Pre-emphasis and De-emphasis

A Pre-emphasis at +6dB / Octave is applied to a FM
signal being transmitted.

A De-emphasis of -6dB / Octave is applied to the signal  pe.emphasis x
being received_ the receiver

A Why? To reduce unwanted noise.

|

Response

.

=
Freguency

Response

—

Frequency
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Wiring It Up

Audio Input

Audio Source Connection
° Impedance, 25K ohms or greater
° DC Load

7330 Audio Input

\Y

R30
ct CI8
]
1uF
sog| RX1
GND
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Wiring It Up

Audio Input

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

7330 Audio Input

\Y

R30
C T C18 \
]
1uF
sok| RXI
GND
7330 AudioProcessing
RX Leval g i ;§:° E '—g g
Pot 2z
® 00

Audio
Delay

o 00 00
Receiver
AudioIn

DTMF
Decoder
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Wiring It Up

Audio Input

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

7330 Audio Input

\Y

R30
ct CI8 \
]
1uF
sok| RXI
GND

7330 AudioProcessing

High
Normal

RX Level
Pot

Deemphasis
) No Delay

o]
hi} w
w a

o000 o000 oo o
Receiver Audio
AudioIn DE|3V

DTMF
Decoder

Signaling Tones Must Be Filtered Before

Reaching The Controller
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Wiring It Up

Jumpers and Pots for Audio Input
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Wiring It Up

Audio Output Signal

Transmitter Audio | Audio

Radio Port Connector

Pin Name Type
1 Receiver Audio Audio Input
2 Receiver COR Logic Input
3 Receiver CTCSS Decode Logic Input
4 Transmitter PTT Logic Output
] Transmitter Audio Audio Output
3] Ground for Receiver Audio Ground
7 Ground for CTCSS Audio Ground
5 Transmitter CTCSS Audio or | Analog Output or
CTCSS Logic Cutput Logic Output
] Ground for Transmitter Audio | Ground

slcom|



Wiring It Up

R111 o
49 9K O—
. —0
Audio Output Nomn _
) RI12 /7330 Audio Output
200K
e TP27
I Q110 U30B
C66 \ 6
C o S ey e
R109 0K luF 5 / A o -
3 | 10uF
TS952 !
L V2V5 R113 |
GND 10K ~T~C68
.001uF
Audio Connection
° Low Impedance GND GND

+ 600 Ohms
+ DC Load
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Wiring [t Up i =

49.9K 8_
AUd'O Output Nomn 2 .
' RI12 7330 Audio Output
200K
1 TP27
- U30B
C Té‘ - )I 06R” I el AAA T
RI109 IuF 5 + 604
50K ﬁm{ 10uF
L V2V5 R113 .
GND 10K ~T~C68
.001uF
Audio Connection Audio Processing
° Low Impedance ° Selectable Gain Range GND GND
+ 600 Ohms + Jumper: NORM
+ DC Load ° Driving >10K Ohm Load, 0-to-2Vpp (700mV rms)

° Driving 600 Ohm Load, O0-to-1Vpp (350mV rms)

+ Jumper: LOW
° Driving >10K Ohm Load, 0-to-0.5Vpp (175mV rms)
° Driving 600 Ohm Load, 0-t0-0.25Vpp (88mV rms)
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Wiring It Up g D

49 9K g_
AUd|O Output Nomn L )
| R 7330 Audio Output
200K
TXI TP27
i U30B
Ca66
CT% ] 0007 o SR T
RI109 IuF SE P 604
50K ﬁm{ 10uF
L V2V5 R113 .
GND 10K ~T~C68
.001uF
Audio Connection Audio Processing
° Low Impedance ° Selectable Gain Range GND GND
+ 600 Ohms + Jumper: NORM
+ DC Load ° Driving >10K Ohm Load, 0-to-2Vpp (700mV rms)
Where to Connect ° Driving 600 Ohm Load, 0-to-1Vpp (350mV rms)
Transmitter Audio + Jumper:. LOW
Input? ° Driving >10K Ohm Load, 0-t0-0.5Vpp (175mV rms)

° Mic Input, May Require ° Driving 600 Ohm Load, 0-to-0.25Vpp (88mV rms)
External Attenuation Slcom|
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Wiring It Up

Jumpers and Pots for Audio Output
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Wiring It Up

CTCSS Encoder Audio Output

Primary Use

Alternate Use

Transmitter CTCSS Encoder Audio Logic Output
Radio Port Connector
Pin Name Type
1 Receiver Audio Audio Input
2 Receiver COR Logic Input
3 Receiver CTCSS Decode Logic Input
4 Transmitter FTT Logic Output
5 Transmitter Audio Audio Output
G Ground for Receiver Audio Ground
7 Ground for CTCSS Audio Ground
8 Transmitter CTCSS Audio or | Analog Outputﬁ‘>
CTCSS Logic Output Logic Output —
g Ground for Transmitter Audio | Ground
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Wiring It Up
CTCSS Encoder Considerations

Internal CTCSS Encoder

© 7330 Generates the CTCSS Encoder
Audio

° Complete Control of CTCSS Tone
and Timing

° Must Be Driven Into Transmitter
CTCSS Input

Audio In to Limiter and
Pre-emphasis

CTCSS Encoder Audio

Direct to Modulator

slcom|



Wiring It Up

CTCSS Encoder Considerations

Audio In to Limiter and

Internal CTCSS Encoder Pre-emphasis

© 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 fAChicken Bursto

CTCSS Encoder Audio
Direct to Modulator

Audio In to Limiter and
Pre-emphasis

X
CTCSS Disable N crcss

Encoder

Logic Input
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Wiring It Up

CTCSS Encoder Audio Output

M 1mm( 1mMml 1 M

.M,‘WLWF .MJWLM, TTJWWWLW 9V to 36V
% : sl ’c ss : ’?3 KSEV@ @im:@?‘m-m O

20

O |

T
N3

1 #1}

=
Aocm
RS232 #1 RS232 #2
O O 81 w2 C ]
m]
2| [z et JTAG
] | F =
°
3 g
H 5 o
GND|
L [ 1
H :
° ‘
J:
7
»
PROG
O O w H"r::
= s
TeX
00
U U E 5,
FLASH ROM
= ErwleeZulazeza DISPLAY
SICoRLLC .
HODEL_7330 -
O REPEATER CONTROLLER Z32%353032889888 O O

Radio Port 1 Radio Port 2
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Wiring It Up

A-to-D Input Signals

Analog-to-Digital

Primary Use

Alternate

Analog Readings | Logic Input

I/O Connector

Pin Name

1 Logic Output 1

2 Logic Qutput 2

3 Logic Output 3

4 Logic Qutput 4

5 Logic Output 5

4] Logic Qutput 6

7 | ADInpuid ——

a8 AD Input 2
9 | ADInput1__—

10 Logic Input 1

11 Logic Input 2

12 Logic Input 3

13 Logic Input 4

14 Logic Output 7

15 Logic Qutput &

16 Ground

17 Ground

18 Ground

19 Ground

20 Ground

21 Ground

22 Ground

23 Ground

24 Ground

25 Ground
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Wiring It Up

Analog-to-Digital Input

200K 24 9K 10K
24.9K AD

S
x )
s (o}

= < 200K

-

3

Input for Reading Analog Voltages
° Two Ranges

+ 0 thru 5 volt

+ O thru 25 volt (Factory Default)

+ Set Range By Jumper
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Wiring

It Up

Jumper for A-to-D Range

M 1mm( 1mme 1 M

SV to 36V
SR
reseT ™ amv mDC ™ O

O

O

© 2005 Al Rights Reserved

BlcorLLC

MODEL 7330
REPEATER CONTROLLER

RS232 #1 RS232 #2

©
2

]
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cressa |
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auxs [
I3

e

i 6 6 9 11 25
” 5 1 1 5 ! 13
Je ¥ e

. [T

DD[E

FLASH ROM =
ETWFPRTWEY

222333233228982¢2

mim:i

RX1

g
B -
.cssn DELAY1

220 e
-
N E =
oy
TCSS3

PROG
g

;% 'm o
X
T00

bond JS
. [ —
DISPLAY
Do s

Radio Port 1 Radio Port 2
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Wiring It Up

Setting Audio Levels

Adjust RX
Level Pot for
1Vp-p at Test

Other receivers

2 z —
o @
| : £ 3 2 %
RX Leve 2 2 = s =
Pot PN N
00 00 o 00 00
Receiver Transmitter
Audio In Audio Out
The DTMF
Decoder DTMF Adjust TX Level
requires 1Vp-p Decoder Pot for desired
for proper transmitter
decodin deviation
g Speech and

Tone maximum
output is 1Vp-p

Speech and

Tone
Generator
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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. Setyour CTCSS encode tone to 600-750 Hz deviation.
4. Set your controller audio processing to have flat audio.
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Wiring It Up
Step 1 - Setting audio input levels

° Generate a strong RF signal

on the input of each =5

receiver.

° Signal should be a 1 kHz
tone with 5 kHz of deviation.

Duplexer

° Set the controller RX audio

input level adjust for 1 Vpp

(350 V rms).

° Remember to adjust for any S

CTCSS tones.

° Repeat for all receivers

Service Monitor

O

Power
Amplifier

A

Transmitter

connected to the controller

Controller

slcom|




Wiring It Up

Setting Audio Levels
M 1mm( 1M m N M

SV to 36V
T e e T, o e T ™) o @™ O
* e T8
O B
ADC#3 D
2@ Aoc
2@
Rocn
RS232 #1 RS232 #2
BT
O I l w2 C ]
m]
2 %‘""’D JTAG
x - wav|
! Al
] 1
8 mH
H 3 ™
GND|
2 com —
corz [l
! = =,
e ciessz [ 1:;
G o
axs [ AT
b
PROG
O O u H"r::
= ™
TeX
00
L U [E B,
FLASH ROM
= ErwleeZulazeza DISPLAY
BICTALLC 2
MODEL 7330 —
O REPEATER CONTROLLER Z32%353032889888 O

Radio Port 1 Radio Port 2
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Wiring It Up
Step 2 - Setting Transmitter Limiters

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

Hasy

- 30 dh‘

° Signal should be a 1 kHz

Duplexer

tone with 6-7 kHz of
deviation.

° Set the repeater TX

deviation control for a
maximum of

5 kHz deviation. Servioe Honier

Pre-Amp <<j>:

Power
Amplifier

- 4

Receiver Transmitter

£ ]

cos cTCss TX  pfr cTCss
Audio

Controller
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Wiring It Up

Step 3 - Setting CTCSS level

° 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
5007 750 Hz deviation.

° Repeat for all transmitters
which use CTCSS encode.

L —
‘r_ "1
o —

Spectrum Analyzer

Service Monitor

Duplexer

Pre-Amp
Power
Transmitter
[

0S CTCSS Audi PTT CTCSS

. O udio
¥ |

Controller

slcom|




Wiring It Up
Step 4 - Setting for Flat Audio

° 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.

L —
‘r_ "1
o —

Spectrum Analyzer

Service Monitor

Duplexer

Pre-Amp
Power
Transmitter
[
. COS CTCSS Audio PTT CTCSS
v |

Controller
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Agenda

Basic Programming

o

o

o

o

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

slcom|



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. Slcom|




Basic Programming

Testing On The Bench COR CTCSS DTMF

* S e
[ [ i [

Radio Port LEDs

° COR, CTCSS Logic Inputs

° PTT, CTCSS Encode Outputs
° DTMF Digit Valid

PORT 1

slcom|



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

LOGIC IN

COR CTCSS DTMF

L Y &y 2 Y
[ [ i L

PORT 1

slcom|



Basic Programming

Al nitializingo A Controller
~
Powerup Reset 5 /O
+ Applying Power is the INIT RESET
same as
pressing RESET .\ )
+ Also called a Warm Start DC 9V-36V > =

+ No change to programming

slcom|



Basic Programming

Al nitializingo A Controller

Powerup Reset

=

+ Applying Power is the INIT RESET
same as
pressing RESET .\ ®
+ Also called a Warm Start DC 9V-36V > et

+ 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
A Console serial port and baudrate unchanged

slcom|



Basic Programming

S-COM Command Formats

DTMF Commands
<password><root><parameters><terminator>

Example

99 63 0100 1 *

slcom|



Basic Programming

S-COM Command Formats

DTMF Commands
<password><root><parameters><terminator>

° Password
+ MPW, CPW, RBPW

Example
99 6301001 *

99 Password, default is 99

slcom|



Basic Programming

S-COM Command Formats

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 6301001 *

99 Password, default is 99

63 Root number,
Set/Clear Software Switch

slcom|



Basic Programming

S-COM Command Formats

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
+ |dentifier for Resource
+ Value to set resource to
° Software Switch Number
° Timer Number

Example
99 6301001 *

99 Password, default is 99

63 Root number,
Set/Clear Software Switch

0100 Switch Number
1 Parameter

slcom|



Basic Programming

S-COM Command Formats

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
+ |dentifier for Resource
+ Value to set resource to
° Software Switch Number
° Timer Number
° Terminator
+ Asterisk, *

Example
99 6301001 *

99 Password, default is 99

63 Root number,
Set/Clear Software Switch

0100 Switch Number
1 Parameter
* Terminator

slcom|



Basic Programming

S-COM Command Formats

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
+ |dentifier 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.
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Basic Programming

S-COM Command Formats i DTMF Decoder Entry

Valid DTMF Timing

° DTMF Digit ON at least 50
milliseconds

° DTMF digit OFF at least 50
milliseconds

slcom|



Basic Programming

S-COM Command Formats i DTMF Decoder Entry

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

slcom|



Basic Programming

S-COM Command Formats i DTMF Decoder Entry

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

slcom|



Basic Programming

S-COM Command Formats i DTMF Decoder Entry

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 4™ Digit

slcom|



Basic Programming

S-COM Command Formats i Serial Console Entry

Serial Console Input
° Console Prompt
° DTMF Command Format

Example

/330>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

slcom|



Basic Programming

S-COM Command Formats i Serial Console Entry

Serial Console Input
° Console Prompt
° DTMF Command Format
Special Keys
° ASTERISK
+ Optional On Serial Console

Example

/330>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

slcom|



Basic Programming

S-COM Command Formats i Serial Console Entry

Serial Console Input
° Console Prompt
° DTMF Command Format
Special Keys
° ASTERISK

+ Optional On Serial Console
° BACKSPACE

+ For Line Editing

Example

/330>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

slcom|



Basic Programming

S-COM Command Formats i Serial Console Entry

Serial Console Input Example
° Console Prompt
° DTMF Command Format 7330>99630100 1*
Special Keys OK
° ASTERISK 7330>99 63 0100 1 *: Set Switch
+ Optional On Serial Console OK
° BACKSPACE 7330>
+ For Line Editing
° SPACE 99 Password, default is 99
+ Ignored 63 Root number, Set/Clear Software

Switch
0100 Switch Number
1 Parameter
* Terminator

+ Add for Readability

slcom|



Basic Programming

S-COM Command Formats i Serial Console Entry

Serial Console Input Example

° Console Prompt

° DTMF Command Format 7330>99630100 1*

Special Keys OK

° ASTERISK 7330>99 63 0100 1 *; Set Switch
+ Optional On Serial Console OK

° BACKSPACE 7330>
+ For Line Editing

° SPACE 99 Password, default is 99
+ Ignored 63 Root number, Set/Clear Software
+ Add for Readability Switch

° SEMICOLON 0100 Switch Number

1 Parameter

+ Optional
=P * Terminator

+ Starts a Comment

+ Semicolon and
rest of line ignored s|comij



Basic Programming

S-COM Command Formats i Responses

CW Response Serial Port Response

QK OK

e Error: Wrong number of digits

Yemr? Error: Incorrect digits

? not found Error: Macro name not found

?dir full Error: Macro directory full

?too big Error: Macro exceeds 200 digits

Yname used Error: Macro name already exists

7 last Error: Macro, cannot delete last command
Error: Line too long
Error: Invalid DTMF character
Error: Serial input overflow or recelive error

DTMF Responses

° Returned in CW by Default

° Common Ones Can Be Changed
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Basic Programming

S-COM Command Formats i Responses

CW Response Serial Port Response
Ok O
e Error: Wrong number of digits
Yemr? Error: Incorrect digits
? not found Error: Macro name not found
?dir full Error: Macro directory full
?too big Error: Macro exceeds 200 digits
Yname used Error: Macro name already exists
7 last Error: Macro, cannot delete last command
Error: Line too long
Error: Invalid DTMF character
Error: Serial input overflow or recelive error
DTMF Responses Serial Responses
° Returned in CW by Default ° Text Responses
° Common Ones Can Be Changed + OK

+ Error: Followed By Reason

slcom|



Basic Programming

Security

Passwords
° Master Password
+ MPW
+ Can execute all root commands

slcom|



Basic Programming

Security

Passwords
° Master Password

+ MPW

+ Can execute all root commands
° Control Operator Password

+ CPW

+ Can be restricted to subset of root
commands

slcom|



Basic Programming

Security

Passwords
° Master Password

+ MPW

+ Can execute all root commands
° Control Operator Password

+ CPW

+ Can be restricted to subset of root
commands

° Macro-Only Password
+Al ways digits ADDO
+ Can only be used within a macro
+ Must be enabled by software switch

slcom|



Basic Programming

Security

Passwords
° Master Password

+ MPW

+ Can execute all root commands
° Control Operator Password

+ CPW

+ Can be restricted to subset of root
commands

° Macro-Only Password
+Al ways digits ADDO
+ 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

slcom|



Basic Programming

Security

Passwords
° Master Password

+ MPW

+ Can execute all root commands
° Control Operator Password

+ CPW

+ Can be restricted to subset of root
commands

° Macro-Only Password
+Al ways digits ADDO
+ 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 O thru 9 and A thru D.

slcom|



Basic Programming

Valid Passwords

Securit
q ° 2,4, or 6 digits long

Passwords ° Digits 0 thru 9 and A thru D.
° Master Password Defaults

+ MPW ° Master Password

+ Can execute all root commands + 99
° Control Operator Password ° Control Operator Password

+ CPW + Not Set

+ Can be restricted to subset of root

commands

° Macro-Only Password
+Al ways digits ADDO
+ 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
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Basic Programming

Valid Passwords

Securit
y ° 2,4, or 6 digits long

Passwords ° Digits 0 thru 9 and A thru D.
° Master Password Defaults

+ MPW ° Master Password

+ Can execute all root commands + 99
° Control Operator Password ° Control Operator Password

+ CPW + Not Set

+ Can be restricted to subset of root Other Security Info

commands

° Autopatch Password
+ APW
+ User password to make a phone

° Macro-Only Password
+Al ways digits ADDO

+ Can only be used within a macro calll

+ Must be enabled by software switch + Note: previously used in S-COM
° Remote Base Password MRC-100, 6K and 7K. Not

+ RBPW available in 7330.

+ Used to control remote base radios
+ Note: coming in a future 7330 release s|jcom|



Basic Programming
Data Types

Basic/Simple Types

° Software Switch

° Counter

° Timer

° Message

° Macro

° Event-Triggered Macro
° Booleans

° Logic Inputs

° Logic Outputs
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Basic Programming
Data Types

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

slcom|



Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

slcom|



Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° Note: This numbering is initially
being used only in the If-Then-Else
command. Future commands will
also use it.
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Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° Note: This numbering is initially
being used only in the If-Then-Else
command. Future commands will
also use it.

Resource Number

RPXX
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Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° 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

slcom|



Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° 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

slcom|



Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° 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 0O thru 99

slcom|



Basic Programming

Data Types
Type Number

Type Type Name
Number

00 Timers

03 Software Switch

04 Boolean

05 Scheduler
Setpoint

06 User Timer

° 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 0O thru 99

° Note: Resource number currently used
on Timers, Software Switches,
Booleans, Event-Triggered Macros,
Messages, Counters
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Basic Programming

Data Types

Messages By Number

Assign with (FW) 31 {number) {message contents)
Hewview with (FW) 24 (number) *

Page | Number | Description | Default

Fort-Specific Messages
Heplate the T with the Hesever Numbsr
Replace the " with the Transmitter Mumber

=27 B0 | path 1t (R*1-TX) Courtesy Message Single-Tone Besp
FITT T0T 1 5 atn 2t (RX2-TX) Courtesy Message Singie-Tone Besp
T U0 | path 3t (RX3-TX) Courtesy Message Sngle- Tone Besp
- BUE | path 1t (R21-TX) TimeoutMessage T0n W

= U | path 2t [FX2-TX) TimeoutMessage romew

e U5 | path 3t [F¥3-T¥) TimeoutMessage T T

il D6 | Path 1t (RX1-TX) TimeoutEnd Message T S

e U071 o g th 2t (R2-TX) Timeout End Message TomoTw

il US| Path 3t (RA3-TX) TimeoutEnd Mezzage T T

12-5 o T¥ Initial ID Mes=zage IDin CW

125 | "0 T 1 Mormal ID Message IDin CW

125 [ 9T 1 1 impolite ID Mezzage IDin CW

11-12 Loz T¥ Dropout Message Mone




Basic Programming

Data Types

Messages By Number

Assign with (FW) 31 {number) {message contents)
Hewview with (FW) 24 (number) *

Page | Number | Description | Default

Fort-Specific Messages
Heplate the T with the Hesever Numbsr
Replace the " with the Transmitter Mumber

=T | B0 | path 1t (R1-TX) Courtesy Message Single-Tone Sesp
FITT T0T 1 5 atn 2t (RX2-TX) Courtesy Message Singie-Tone Besp
I | T | path 3t (RX3-TX) Courtesy Message SinglE-Tone BE2p
21 | IS | pat 1 (R01-TX) TimeoutMessage Ton LW
-2 U | path 2t (RA2-TX) TimeoutMessags TomntwW
=2 U5 | path 3t (RA3-TX) TimeoutMessage T CW
T | U5 | path 1t (RA1-TA) TimeoutEnd Message 0 CW
FLITUOT 1 ot 2t (RX2-TX) TimeoutEnd Message romL
SiL US| Path 3t (RA3-TX) TimeoutEnd Mezzage Tom W
12-5 o T¥ Initial ID Mes=zage IDin CW
125 | "0 T 1 Mormal ID Message IDin CW
125 [ 9T 1 1 impolite ID Mezzage IDin CW
11-12 Loz T¥ Dropout Message Mone
General Pu rpose Switches
Number Fage Description
000 44 Front Panel Enable
0001 222 | SchedulerEnable
aoo2 21-8 | Daylight Savings Time (USA) Enable
2003 5-8 Macro Erase Command Retums OF Enable
Q004 5-17 | Macro-Cnly Password Decoding Enable
a011 156 | Logic COutput Inwversion 1
o012 1646 | Logic Output Inversion 2
0013 156 | Logic Output Inversion 3
o014 156 | Logic Output Inversion 4
0015 156 | Logic Output Inversion 5




Basic Programming

Data Types

Port-Specific Counters
Heplace the © with the Hecenwer Number
Replace the "t" with the Transmitter Numbsr

Messages By Number

Assign with (FW) 31 {number) {message contents)
Hewview with (FW) 24 (number) *

Mumber FPape Description
otoa 11-21 | T End-of-Activity Counter
ot04 9-32 Path 1t End-of-Adivity Cournter
0tz 9-32 Path 2t End-of-Adivity Cournter
oto3a 9-32 Path 3t End-of-Adivity Cournter

Page | Number | Description | Default

Fort-Specific Messages
Heplate the T with the Hesever Numbsr
Replace the " with the Transmitter Mumber

=T | B0 | path 1t (R1-TX) Courtesy Message Single-Tone Sesp
FITT T0T 1 5 atn 2t (RX2-TX) Courtesy Message Singie-Tone Besp
=27 WS | path 3t (RX3-TX) Courtesy Message SinglE-Tone BE2p
21 | IS | pat 1 (R01-TX) TimeoutMessage Ton LW
-2 U | path 2t (RA2-TX) TimeoutMessags TomntwW
=2 U5 | path 3t (RA3-TX) TimeoutMessage T CW
T | U5 | path 1t (RA1-TA) TimeoutEnd Message 0 CW
=20 U oot 2t (RA2-TX) TimeoutEnd Massage romL
SiL US| Path 3t (RA3-TX) TimeoutEnd Mezzage Tom W
125 | M2 | T |nitisl ID Message IDin CW
125 | "0 T 1 Mormal ID Message IDin CW
125 [ 9T 1 1 impolite ID Mezzage IDin CW
11-12 Loz T¥ Dropout Message Mone
General Pu rpose Switches
Number Fage Description
000 44 Front Panel Enable
0001 22-2 | Scheduler Enable
D002 21-8 | Daylight Savings Time (USA) Enable
003 5-8 Macro Erase Command Retums Ok Enable
Q004 5-17 | Macro-Cnly Password Decoding Enable
a011 156 | Logic COutput Inwversion 1
o012 1646 | Logic Output Inversion 2
0013 156 | Logic Output Inversion 3
o014 156 | Logic Output Inversion 4
0015 156 | Logic Output Inversion 5
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Basic Programming

Data Types

Port-Specific Counters
Heplace the © with the Hecenwer Number
Replace the "t" with the Transmitter Numbsr

Messages By Number

Assign with [FW) 31 {number) {message contents) ™
Heview with (FW) 34 {number) =

Mumber FPape Description
atoa 11-21 | T End-of-Activity Counter
0101 9-32 Path 11 End-of-Activity Counter
0102 9-32 Path 2t End-of-Adtivity Counter
0103 9-32 Path 31 End-of-Activity Counter

Page | Number |

Description | Default

Fort-Specific Messages
Heplate the T with the Hesever Numbsr
Replace the " with the Transmitter Mumber

10ms Timers By Number

ESSign with [PUV) UF [nomEer) [Vvalue) ™

Test with (PW) T6 00 (number} {nonzere macro) (zero macro) *

Port-Specific Timers
Heplace the T with the BeseverL IME Despder MNumber
Replace the "t" with the Transmitter Mumbsar

=T | B0 | path 1t (R1-TX) Courtesy Message Single-Tone Sesp
FITT T0T 1 5 atn 2t (RX2-TX) Courtesy Message Singie-Tone Besp
=27 WS | path 3t (RX3-TX) Courtesy Message SinglE-Tone BE2p
21 | IS | pat 1 (R01-TX) TimeoutMessage Ton LW
-2 W% | path 2t (RX2-TX) TimeoutMessage TomntwW
=2 W | path 3t (RX3-TX) TimeoutMessage T CW
=28 | U0 | path 1t [RX1-TX) TimeoutEnd Message 0 CW
=20 U oot 2t (RA2-TX) TimeoutEnd Massage romL
SiL W05 | Path 3t (FX3-TX) TimeoutEnd Message Tom W
125 | M2 | T |nitisl ID Message IDin CW
125 | "0 T 1 Mormal ID Message IDin CW
125 [ 9T 1 1 impolite ID Mezzage IDin CW
11-12 Loz T¥ Dropout Message Mone
General Furpnse Switches
Number Fage Description
2000 44 Front Panel Enable
0001 22-2 | Scheduler Enable
0002 21-8 | Daylight Savings Time (USA) Enable
2003 5-8 Macro Erase Command Retums Ok Enable
o004 5-17 | Macro-Cnly Password Decoding Enable
a011 156 | Logic COutput Inwversion 1
o012 1646 | Logic Output Inversion 2
0013 156 | Logic Output Inversion 3
a014 156 | Logic Output Inversion 4
0015 156 | Logic Output Inversion 5

Mumber | Pape Description
0100 116 | T Courtesy Delay
0101 11-10 | T Dropout Delay
0t02 11-17 | TE PTT Minirnunn Delay
0103 11-4 | T Tum-COn Message Delay Valus
Ord4 7-9 DTMF Decoder Interdigit Time
Or05 7-22 | OTMF Decoder Mute Hang Time, First Digit
Or06 7-23 | OTMF Decoder Mute Hang Time, Cther Digits
07 7-18 | OTMF Decoder Disconnect Timnme
Ord& 7-7 DTMF Decoder Anti-Falsing Time
0rl9 10-3 | COR Anti-Kerchunker Key-Up Delay
Orid 10-25 | COR Pulse-Trggered Macro Minimum Pulse Duration
Orid 10-26 | COR Pulse-Trggered Macro Maxirmum Gap Duration
Or12 10-4 | COR Fitter Delay
a3 10-6 | CTCSES Fitter Delay
Ot14 G-40 Message Handler Inter-Page Delay Valus
0t15 13-F | CTCS5 Encoder Time Value
0t16 13-8 | CTCSS Encoder Rewverse Burst Time Value
arl’7 10-15 | BX Audio Gate Delay TimarWalue
orld 10-13 | R Flutter Fitter Timer Value




Basic Programming

Introduction to Owner Manual Pages

Select Path Access Mode

for i I, itter

+« Programmingthe Fath Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-G).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode numkber.

[
Command Form:

Command Form Data Digit

Select FX¥1-TX1 Access Mode [PWET 11x*

Select R¥2-TX1 Access Mode (PW)ET21x*

Select R¥3-TX1 Access Mode [PW)ET31x"

Select ¥ 1-TXZ Access Mode [PWET 12x"

Select FX2-TH2 Access Mode [PW) BT 22 x* [see table below)

Select R¥3-TX2 Access Mode

[PW)ET 32 %~

Select RX1-TX3 Access Mode

[PW)BT 13 %~

Select RX2-TX3 Access Mode

[PW)BT 23 %~

Selact FX3-TX3 Access Mode [ EEEES
Path Access Modes:
Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Introduction to Owner Manual Pages

Description
Select Path Access Mode

Selects the access mode for each receiver-to-transmitter path

« Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

/

Select Path Access Mode

for i I, itter

+« Programmingthe Fath Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-G).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode numkber.

[
Command Form:

Command Form Data Digit

Select FX¥1-TX1 Access Mode [PWET 11x*

Select R¥2-TX1 Access Mode (PW)ET21x*

Select R¥3-TX1 Access Mode [PW)ET31x"

Select ¥ 1-TXZ Access Mode [PWET 12x"

Select FX2-TH2 Access Mode [PW) BT 22 x* [see table below)

Select R¥3-TX2 Access Mode

[PW)ET 32 %~

Select RX1-TX3 Access Mode

[PW)BT 13 %~

Select RX2-TX3 Access Mode

[PW)BT 23 %~

Selact FX3-TX3 Access Mode [ EEEES
Path Access Modes:
Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Introduction to Owner Manual Pages

Description
Select Path Access Mode

Selects the access mode for each receiver-to-transmitter path

« Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

Syntax

Select FX 1-TX2 Access Mode [P BT T2x~
Select BX2-TX2 Access Mode [PW) BT 22 x*

[s=e table below)

/

Select Path Access Mode

| for

Frogrammingthe Fath Access Mode does not affectthe Path

Enable/Disable Software Switch (see page 9-G).

Enterthe passwaord, the two-digit root number, the two-digit path number,

and a one-digit mode numkber.

[
Command Form:

Data Digit

Command Form

Select FX1-TX1 Access Mode [PW)ET 11x*
Select FX2-TX1 Access Mode [PW)ET 21 x"~
Select FX3-TX1 Access Mode [PW)ET 31 x"~
Select FX1-TXI Access Mode [PW)oT Tdx~

Select R¥2-TX2 Access Mode

[PW)57T 22 %~

Select R¥3-TX2 Access Mode

[PW)ET 32 %~

Select RX1-TX3 Access Mode

[PW)BT 13 %~

Select RX2-TX3 Access Mode

[PW)BT 23 %~

[see table below)

Selact FX3-TX3 Access Mode [ EEEES
Path Access Modes:
Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Introduction to Owner Manual Pages

Description
Select Path Access Mode

Selects the access mode for each receiver-to-transmitter path

« Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

Syntax

/

Select Path Access Mode
| for i I, itter

+« Programmingthe Fath Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-G).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode numkber.

Select FXT1-TFI Access Node [P BT T2=™
Select R¥2-Tx2 Access Mode [PW BT 22 x* [s=e table below)
Parameters
Path Access Modes:
Mode | Access Explanation —
1] Mo Access The receiverdoes not keythe fransmitier.
1 Camer The receiverkeys the transmitterwhen the CORinput

is active.

Thm e o lemsam b dem e e b e e ST T

[
Command Form:

Command Form Data Digit

Select FX1-TX1 Acoess Mode [PW)sT 11 x*
Select FX2-TX1 Acoess Mode [PWaT21x*
Select FX3-TX1 Acoess Mode [PW)aT31x"
Select ¥ 1-TXZ Access Mode [PWET 12x"
Select R¥2-TX2 Access Mode [PW)ET 22 x*
Select RX3-TX2 Access Mode [PW)ET32x"
Select FX1-TX3 Access Mode [PW)ET 13 x*
Select FX2-TX3 Access Mode [PW)ET 23 x*
Select FX3-TX3 Accesc Mode [PW)BT33x"

[see table below)

Path Access Modes:

Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Description

4
']

Select Path Access Mode

| for

Frogrammingthe Fath Access Mode does not affectthe Path

Enable/Disable Software Switch (see page 9-G).

Enterthe passwaord, the two-digit root number, the two-digit path number,

and a one-digit mode numkber.

Introduction to Owner Manual Pages
Select Path Access Mode
selects the access mode for each receiverdotransmitier path

« Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

Syntax

Select FXT1-TFI Access Node

PWIET 2%~

Select BX2-TH2 Access Mode

[PW BT 22 x* [s=e table below)

—

Path Access Modes:
Mode | Access Explanation
1] Mo Access The receiverdoes not keythe fransmitier.
1 Camer The receiver keys the transmitterwhen the COR input
iz active.
Thm e o lemsam b dem e e b e e ST T
Acknowledgment: Sends OK message
Errors:
Error Meaning
Tamr wrong number of digits entered
Tamra ilegal digit entered

[
Command Form:

Command

Form

Data Digit

Select FX1-TX1 Access Mode

[PWET 115"

Select FX2-TX1 Access Mode

[PWIET 21 %~

Select FX3-TX1 Access Mode

[PW) 5T 31 %"

Select FX1-TXI Access Mode

P ET 125"

Select R¥2-TX2 Access Mode

[PW)57T 22 %~

Select R¥3-TX2 Access Mode

[PW)ET 32 %~

Select RX1-TX3 Access Mode

[PW)BT 13 %~

Select RX2-TX3 Access Mode

[PW)BT 23 %~

Select RX3-TX3 Access Mode

[PWET 35 %-

[see table below)

Path Access Modes:

Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

/

Select Path Access Mode

for i I, itter

+« Programmingthe Fath Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-G).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode numkber.

Introduction to Owner Manual Pages
Description
Select Path Access Mode
Selects the access mode for each receivertodransmitter path

« Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

Syntax

Select FXT1-TFI Access Node [P BT T2=™
Select R¥2-Tx2 Access Mode [PW BT 22 x* [s=e table below)
Path Access Modes: /
Mode | Access Explanation —
1] Mo Access The receiverdoes not keythe fransmitier.
1 e The receiverkeys the transmitterwhen the CORinput
Camer ) :
iz active.
Thm e o lemsam b dem e e b e e ST T

Responses

Acknowledgment: Sends OK message

Errors:

Error Meaning /.
Tamr wrong number of digits entered

Tamra ilegal digit entered

[
Command Form:

Command

Form Data Digit

Select FX1-TX1 Access Mode

[PWET 115"

Select FX2-TX1 Access Mode

[PWIET 21 %~

Select FX3-TX1 Access Mode

[PW) 5T 31 %"

Select FX1-TXI Access Mode

P ET 125"

Select R¥2-TX2 Access Mode

[PW) BT 22 x* [see table below)

Select R¥3-TX2 Access Mode

[PW)ET 32 %~

Select RX1-TX3 Access Mode

[PW)BT 13 %~

Select RX2-TX3 Access Mode

[PW)BT 23 %~

Select RX3-TX3 Access Mode

[PWET 35 %-

Path Access Modes:

Mode | Access Explanation
a Mo Access The recewerdoes not keythe transmitier.
1 Camier The receiverkeys the transmitter when the COR input
- is active.
2 CToSS The rgoe'm_ar keys the transmitter when the CTCSS
input is active.
P ~ The receiver keys the transmitter when both the CO
3 Cemer ANDETESS input and the CTCES input are active.
i ~ The receiver keys the transmitter when eitherthe COR
4 Camer ORCTLSS input orthe CTCSS inputis active.
J— The receiver keys the transmitter when the COR input
5 ANt-CTESS iz active and the CTCSSinput is inactive.
R The recever keys the transmitter regardless of the
5 Abwsys On CORinputand the CTCSS input

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teamr wrong number of digits entered
Tem? ilegal digit entered

Default: All paths are in access mode 1 (Carrier).

Defaults

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Setting Time and Date

Set Clock and Calendar

n I

= Enterall parameters shown below each time that you set the Clock and
Calendsr. Seconds areoptional.
s All parameters consist oftwo digits exceptthe day-of-week, whichis one

digit.

* Thevyear parameter is needed for leap year correction.
* Theclock and calendaris setwhen youreleasethe (*) button.
= Seconds are automatically setto 00 if not entered.

Command Form:

Command

Fomm Diata Dugt

cet Clock and Calendar

|FW) 25 [year, Trom table below
maonth, dsy-of-month,
day-of-wesk, hour,
minute, second)®

Data Digtt Explanation
[z WEST

O7-12 [January 5 0T) manth

o1-31 dsy-of-maonth
OHB [Sunday 15 T) day-of-wesk
U023 [Z9-heowr Torm at) heoiuar

[ minute

[zt s=cond [optional)

Acknowledgment: Sends OK

Errors:
Emmor Maaning
L wirong number of digits entersd
Tem s a3l paramster:

amy kettersd key;

manth = 00 or greater than 12;
day-of-month =0 or graater than 31;
day-of-wesk greater than &,

howr greater than 23;

minute or second grester than 55,

Default Condition: 00:00000 on Sunday.January 1, 2006, Mote that the clock
and calendar are only initialized if not running during a Cold Start.
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BaSiC Programming Set Clock and Calendar

n I I,

= Enterall parameters shown below each time that you set the Clock and

Settlng Tlme and Date Calendsr. Seconds areoptional.

s All parameters consist oftwo digits exceptthe day-of-week, whichis one

digit.
* Thevyear parameter is needed for leap year correction.
* Theclock and calendaris setwhen youreleasethe (*) button.
CIOCklcalendar = Seconds are automatically setto 00 if not entered.

° Used by
+ Automatic Daylight Saving Time Command Form: - o
cet Clock and Calendar |FW) 25 [year, Trom table below

+ Speaking the Date and Time onin, day stmoni,
H minute, second)®
+ Scheduling Events

Data Digtt Explanation
[z WEST

O7-12 [January 5 0T) manth

o1-31 dsy-of-maonth
OHB [Sunday 15 T) day-of-wesk
U023 [Z9-heowr Torm at) heoiuar

[ minute

[zt s=cond [optional)

Acknowledgment: Sends OK

Errors:
Emmor Maaning
L wirong number of digits entersd
Tem s a3l paramster:

amy kettersd key;

manth = 00 or greater than 12;
day-of-month =0 or graater than 31;
day-of-wesk greater than &,

howr greater than 23;

minute or second grester than 55,

Default Condition: 00:00000 on Sunday.January 1, 2006, Mote that the clock
and calendar are only initialized if not running during a Cold Start.




BaSiC Programming Set Clock and Calendar

n I I,

= Enterall parameters shown below each time that you set the Clock and

Settlng Tlme and Date Calendsr. Seconds areoptional.

s All parameters consist oftwo digits exceptthe day-of-week, whichis one

digit.
* Thevyear parameter is needed for leap year correction.
* Theclock and calendaris setwhen youreleasethe (*) button.
CIOCklcalendar = Seconds are automatically setto 00 if not entered.

° Used by
+ Automatic Daylight Saving Time Command Lom: , S

. . =t lock 3nd Cakendar ;:;":":'}.:5 [year, from table b2
+ Speaking the Date and Time < onin, day stmoni, D
H — minute, second)® l/
+ Scheduling Events
Data DV Explanation \
[ - ] WEST \
O7-12 [January 5 0T) manth N
o1-31 dsy-of-maonth
OHB [Sunday 15 T) day-of-wesk >
99 25 14 02 22 6 09 26 00 * g
Hﬁy\ sa:{-r-_: CptRenaly //

—~—— —
Acknowledgment: Sends OK

Errors:
Emmor Maaning
L wirong number of digits entersd

TEm = Wparamelar:
amy kettersd key;

manth = 00 or greater than 12;
day-of-month =0 or graater than 31;
day-of-wesk greater than &,

howr greater than 23;

minute or second grester than 55,

Default Condition: 00:00000 on Sunday.January 1, 2006, Mote that the clock
and calendar are only initialized if not running during a Cold Start.




Basic Programming

Accessing the Repeater

Path Access Modes:

Select Path Access Mode
| for i I itter

+ Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a ane-digit mode number.

Mode Access
0 No Access
1 Carrier

2 CTCSS

Command Form:

3 Carrier AND CTCSS

4 Carrier OR CTCSS

5 Anti-CTCSS

6 Always On

Command Form Data Dipgit
Select FX1-TX1 Access Mode [PW)ET 11x*
Select FX2-TX1 Access Mode [PW)ET 21 %~
Select FX3-TX1 Access Mode [PW)ET 21 x~
Select FX1-T72 Access Node [P BT T2x~
Select FX2-TX2 Access Mode [PW)ET 22 x* [see table below)
Select FX3-TX2 Access Mode [PW)BT 32 %~
Select FX1-TX3 Access Mode [PWET 13x~
Select FX2-TX3 Access Mode [PW)ET 23 x~
Select FX3-TX3 Access Mode [PW)ET 33 x~
Path AccessMotlés: T~
Mods~ Access Explanation N |
- Mo Access The receiver does not keythe fransmitier.
1 Camier The H_a{se'wer keys the transmitterwhen the COR input N
is active.
2 CcToSS The receiver keys the transmitter when the CTCSS

input is active.
The receiver keys the transmitter when both the CO

3 Camer AND CTCSS input and the CTCSS input are acve.
oy ~ The receiver keys the transmitter when eitherthe CO
4 CamerORCTCSS input orthe CTCSS inputis active.
fPE— The receiver keys the transmitter when the COR input
\5 Ant-ETESS iz active and the CTCSS input is inactive.
SN e The receiver keys the transmitter regardlass
5 Madyays On CORinput and the CTCSS input
e — I
Acknowledgment: Sends OK message
Errors:
Error Meaning
Temrl wrong number of digits entered
Temrd ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Accessing the Repeater

Path Access Modes:

Select Path Access Mode
| for i I itter

+ Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a ane-digit mode number.

Command Form:

Mode Access
0 No Access
1 Carrier

2 CTCSS

3 Carrier AND CTCSS

4 Carrier OR CTCSS

5 Anti-CTCSS

6 Always On

Command Form Data Dipgit

Select FX1-TX1 Access Mode [PW)ET 11x*

Select FX2-TX1 Access Mode [PW)ET 21 %~

Select FX3-TX1 Access Mode [PW)ET 21 x~

Select FX1-T72 Access Node [P BT T2x~

Select FX2-TX2 Access Mode [PW)ET22x" [zee table below)
Select FX3-TX2 Access Mode [PW)BT 32 %~

Select FX1-TX3 Access Mode [PWET 13x~

Select FX2-TX3 Access Mode [PW)ET 23 x~

Select FX3-TX3 Access Mode [PW)ET 33 x~

Path Access Modes:

Mode | Access Explanation |
] Mo Access The receiverdoes not keythe fransmitier.
1 Camier The receiver keys the transmitter when the COR input
is active.
2 CcToSS The receiver keys the transmitter when the CTCSS

input is active.
The receiver keys the transmitter when both the CO

3 Camer AND CTCSS input and the CTCSS input are acve.
oy ~ The receiver keys the transmitter when eitherthe CO
4 CamerORCTCSS input orthe CTCSS inputis active.
fPE— The receiver keys the transmitter when the COR input
5 Ant-CTCSS iz active and the CTCSS input is inactive.
5 Ahways On The receiver keys the transmitter regardless of the

CORinput and the CTCSS input

Acknowledgment: Sends OK message

Errors:

Error Meaning

Temrl wrong number of digits entered
Temrd ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming
Accessing the Repeater

Set the Access Mode for each Path
° 9 Paths Connect All Rx to All Tx
° Unique Path for Each

Select Path Access Mode
| for i I itter

+ Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a ane-digit mode number.

Command Form:

Command Form Data Dipgit
Select FX1-TX1 Access Mode [PW)ET 11x*
Select FX2-TX1 Access Mode [PW)ET 21 %~
Select FX3-TX1 Access Mode [PW)ET 21 x~
Select FX1-T72 Access Node [P BT T2x~
Select FX2-TX2 Access Mode [PW)ET22x" [zee table below)
Select FX3-TX2 Access Mode [PW)BT 32 %~
Select FX1-TX3 Access Mode [PWET 13x~
Select FX2-TX3 Access Mode [PW)ET 23 x~
Select FX3-TX3 Access Mode [PW)ET 33 x~
Path Ac CW \
Mods~ Access Exzplanation N |
- Mo Access The receiver does not keythe fransmitier.
1 Camier The receiver keys the transmitter whan the COR input N\
= is active.
2 CcToSS The receiver keys the transmitter when the CTCSS
- input is active.
o ~ The receiver keys the transmitter when both the CO
3 Camer AND CTCSS input and the CTCSS input are acve.
oy ~ The receiver keys the transmitter when eitherthe CO
4 CamerORCTCSS input orthe CTCSS inputis active.
fPE— The receiver keys the transmitter when the COR input
\5 Ant-ETESS iz active and the CTCSS input is inactive.
SN e The receiver keys the transmitter regardlass
5 Madyays On CORinput and the CTCSS input
e ——— e
Acknowledgment: Sends OK message
Errors:
Error Meaning
Temrl wrong number of digits entered
Temrd ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming
Accessing the Repeater

Set the Access Mode for each Path
° 9 Paths Connect All Rx to All Tx
° Unique Path for Each

RX1 /
— o MKER X1
RX2 —

" MKER T2

———»= MIKER TX3

Select Path Access Mode
| for i I itter

+ Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a ane-digit mode number.

Command Form:

Command Form Data Dipgit

Select FX1-TX1 Access Mode [PW)ET 11x*

Select FX2-TX1 Access Mode [PW)ET 21 %~

Select FX3-TX1 Access Mode [PW)ET 21 x~

Select FX1-T72 Access Node [P BT T2x~

Select FX2-TX2 Access Mode [PW)ET22x" [zee table below)
Select FX3-TX2 Access Mode [PW)BT 32 %~

Select FX1-TX3 Access Mode [PWET 13x~

Select FX2-TX3 Access Mode [PW)ET 23 x~

Select FX3-TX3 Access Mode [PW)ET 33 x~

Path Access Modes:

Mode | Access Explanation |
] Mo Access The receiverdoes not keythe fransmitier.
1 Camier The receiver keys the transmitter when the COR input
is active.
2 CcToSS The receiver keys the transmitter when the CTCSS

input is active.
The receiver keys the transmitter when both the CO

3 Camer AND CTCSS input and the CTCSS input are acve.
oy ~ The receiver keys the transmitter when eitherthe CO
4 CamerORCTCSS input orthe CTCSS inputis active.
fPE— The receiver keys the transmitter when the COR input
5 Ant-CTCSS iz active and the CTCSS input is inactive.
5 Ahways On The receiver keys the transmitter regardless of the

CORinput and the CTCSS input

Acknowledgment: Sends OK message

Errors:

Error Meaning

Temrl wrong number of digits entered
Temrd ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming
Accessing the Repeater

Set the Access Mode for each Path
° 9 Paths Connect All Rx to All Tx
° Unique Path for Each

9957113*

RX1 /]

MIXER TX1

RX2 —

MIXER TX2

MIXER TH3

Select Path Access Mode
| for i I itter

+ Programmingthe Path Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-6).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a ane-digit mode number.

Command Form:

_Command =P [lata Oinit
—_— ot F1-TH 1 Access Mode [PW)GT 112~
Select FX2-TX1 Access Mode [FWiBT 21x"
Select FX3-TX1 Access Mode [PW)ET 21 x~
Select FX1-T72 Access Node [P BT T2x~
Select FX2-TX2 Access Mode [PW)ET22x" [zee table below)
Select FX3-TX2 Access Mode [PW)BT 32 %~
Select FX1-TX3 Access Mode [PWET 13x~
Select FX2-TX3 Access Mode [PW)ET 23 x~
Select FX3-TX3 Access Mode [PW)ET 33 x~
Path Access Modes:
Mode | Access Explanation |
] Mo Access The receiverdoes not keythe fransmitier.
1 Camier The receiver keys the transmitter when the COR input
is active.
2 CcToSS The rg_ae'rw_a.r keys the transmitter when the CTCES
o ~ The receiver keys the transmitter when both the COT
3 Camer ANDCTCSS input and the CTCSS input are actve. >
P ~ 1 rnier when erther the CO
4 CamerORCTCSS input orthe CTCSS inputis active.
fPE— The receiver keys the transmitter when the COR input
5 Ant-CTCSS iz active and the CTCSS input is inactive.
e The receiver keys the transmitter regardless of the
8 Abways On CORinput and the CTCSS input

Acknowledgment: Sends OK message

Errors:

Error Meaning

Temrl wrong number of digits entered
Temrd ilegal digit entered

Default: All paths are in access mode 1 (Carrier).




Basic Programming

Transmitter Tail Timing

Courtesy Delay Dropout Delay Unkey Delay
Transmitter Keys
Transmitter Timeout
Timer Starts Courtesy Message Dropout Message CTCSS Reverse Burst
A 4 r \i fl’
A 'y » Time
User Keys User Unkeys Transmitter Transmitter
Courtesy Timeout Drops
Delay Starts Timer
Resets

Defaults Appropriate for a Repeater
° Courtesy Delay
+ 0.50 second, default

° Dropout Delay

From Beginning of Courtesy Delay + 3.00 second, default
Until Transmitter Drops Is Tail Time

° PTT Minimum Unkey Delay
+ 0.10 second, default

° CTCSS Reverse Burst Delay ,
+ OFF, default sicoim



Basic Programming
Transmitter Tail Timing

° Set Courtesy Delay to 0.50 Second

99 09 0100 050 *

Select Courtesy Delay

Programs the Courtesy Delay time value.

Enter the password, the two-digit root number, the four-digit timer number
and one to five digits from 0 to 65535 to set the delay to 0.00 to 655.35
seconds.

Command Form:

Command Eorm. Data Digit
Select TX1 Courtesy De!ay (E}-:\.l") 090100 xxx:i . ?-65535 _
SEIEE[ IXZ eﬂUﬂeﬁy ooy T v O JaUU ARA

0-655.35 d
Select TX3 Courtesy Delay (PW) 09 0300 xxxxx " seconds

Acknowledgment: Sends OK message

Errors:
Error Meaning
?erri wrong number of digits entered
?err2 illegal digit entered

Examples:
To select a 1.5-second TX3 Courtesy Delay, enter:

(PW)

(PW)

Default: The Courtesy Delay is 0.50 seconds.

09 0300 150 =*

To eliminate the TX2 Courtesy Delay, enter:

09 0200 0 =

slcom|




Basic Programming
Transmitter Tail Timing

° Set Dropout Delay to 3.00 Seconds

99 09 0101 300 *

Select Dropout Delay

Programs the Dropout Delay time value.

» Enterthe password, the two-digit root number, the four-digittimer number
and oneto five digits from 0to 65536 to set the delay to 0.00 to 655 35

seconds.

» Todisablethedelay, setits value to 0.

Command Form:

yﬂgm_» Data Dagit
i =1z (P O 0101 .
=l=ct TJ-l_L Dropout Dielsy ::P'l"'a, :'f' :Iq:l_ HHAHNH o = @=
== = e e
- 0-655.35 seconds
Select TX2 Dropout Delay (FW) 05 0301 0000 - sean

Acknowledgment: Zends 0K message

Errors:

Ermor

Maaning

e 1

wirong numbsr of digits entersd

TemrZ

ill=gal digit enter=d

Default: Dropout Delay is 3.0 seconds

Examples:

TosetTX1's Dropout Delay to 2.5 seconds, enter:

(BWy 0% 0101 250 +

TosetTx2's Dropout Delay to 0.1 second, enter:

(BWy 0% 0201 10 +
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Basic Programming

Transmitter Tail Timing

° Set PTT Minimum Unkey Delay to
0.75 Second

99 09 0102 75 *

N

= |

Select Transmitter PTT Minimum Unkey Delay

Programs the minimum amount of time for a transmitter PTT to be
keyed before unkeying.

« Enter the password, the two-digit root number, the four-digit timer number,
and one to five digits from 0 to 65535 to set the delay to 0.00 to 655.35
seconds.

» To disable the delay, set the timer to zero.

Command Form:

Command Form
[_Select TX1 Minimum Unkey Delay (PW) 09 0102 xxxxx * D
= = TFOJV30 =
Select TX2 Minimum UnKey Deray [PWT 09 U202 XXXXX 0-655.35 seconds
Select TX3 Minimum Unkey Delay (PW) 09 0302 xxxxx *

Acknowledgment: Sends OK message

Errors:
Error Meaning
7err wrong number of digits entered
?err2 invalid timer or seconds parameter

Default: The Minimum Unkey Delay is 0.10 second.

Example:
To set the TX2 Minimum Unkey Delay to 0.20 seconds, enter:
(PwW) 09 0202 20 *

slcom|



Basic Programming

Transmitter Tail Timing

Courtesy Delay Dropout Delay Unkey Delay
Transmitter Keys
Transmitter Timeout
Timer Starts Courtesy Message Dropout Message CTCSS Reverse Burst
A 4 r \i fl’
A 'y » Time
User Keys User Unkeys Transmitter Transmitter
Courtesy Timeout Drops
Delay Starts Timer
Resets

Defaults Appropriate for a Repeater
° Courtesy Delay
+ 0.50 second, default

° Dropout Delay

From Beginning of Courtesy Delay + 3.00 second, default
Until Transmitter Drops Is Tail Time

° PTT Minimum Unkey Delay
+ 0.10 second, default

° CTCSS Reverse Burst Delay ,
+ OFF, default sicoim



Basic Programming
Introducing Messages

Message Format
<type><characters>

° Type ldentified by Message Control
Characters

° A Message is Processed Left to Right
An Even Number of Digits At a Time

Example:
9900 321001 1917 20 38 27

Sends in CW;
WA1JHK/R

Message Control Characters

Control

Character Definition Pape
O Message Routing characiars follow a-4
<00 CW characters follow 613
9901 CUWV Pnmany © =T - 6-13
9902 CW Secondany characters follow 8-13
893903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 8-15
9905 CW Messege Levelcharacters follow G-14
8910 Single-Tone Beep characters follow §-21
9911 Single-Tone Beep Primary characters follow g-21
912 Single-Tone Beep Secondary characters follow §-21
9913 fE-.:.i:-II:Ef-TD ne Beep Message Levelcharacters 639
89915 DualTone Beep characters follow §-31
89186 DwalTone Beap Prmary characters follow §-31
9917 DualTone Beep Secondary characters follow a-31
99128 DualTone Beap Message Levelcharacters follow §-32
9320 Single-Tone page follows §-38
8930 Two-Tone Sequential page follows §-40
9340 5/6-Tone page follows G-42
9350 DTMF page follows G-44
9955 SELCAL page follows §-52
9380 Speech characters follow G-54
9961 Speech Primary characters follow §-54
o962 Speech Secondary characters follow G-04
963 Speech Massage Levelcharactars follow §-55
89991 Mezed Audio Allowed 66
8942 Mon-Moeed Audio Cnly 66
99493 Pause characters follow -7
99499 Execute the macro that follows G-8
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Basic Programming
|dentifier Message

CW Messages
° Starts With Type
+ 9900
° Followed By Pairs Of Digits
+ Each digit-pair is a CW Character

9900 321001 1917 20 38 27

Sends in CW;
WA1JHK/R

CW Alphanumeric

Characters
Contral Character SS00/9501,/9302

Characte | Code Characte | Code
r r

0 00 | 18
- 0> EJ %1

2 02 K 20

3 03 L 21

4 04 M 22

5 05 M 23 |l

G 06 o 24

7 07 P 20

8 08 ] 26

5[ % <R | 7
A 10>] s 28

B 11 T 29

c 12 u 30

) 13 \ 31

E 14 Qﬁ.f 32>

F 19 X 33
/G i Y 34
—H 17 i 39
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Basic Programming
|dentifier Message

Programming the Normal Identifier
Message

° Message Commands
Define A Message
+ Review A Message
+ Play A Message

I+

° To Set An Identifier Message

99 31 0110 9900 321001 1917 20
3827*

° To Review An ldentifier Message

99 34 0110 *

Select/Review |dentifier Messages

Define the Initial 1D, Normal 1D, and Impolite ID Messages for each
transmitter.

Tochange a message: enter the password, the 2-digit root number and 4-
digit message number shown, followed by the desired message.

Any message may be a combination of messagetypes including CW,
beeps, pagetones, speech, etc.

Themaximum size of any messageis 50 bytes (80 2-digit codes). You
must countthe control characters. Therefore, any message could have 48
CW characters, 23 synthesized speech words, etc.

To delete a message, enter the password, the 4-digit root number, and the
(*); do not enter any message.

Ifan inifal 1D Message is notprogrammed, the Normal 1D Message is sent.

sent.

® |fan impolite 1D Message is not programmed, the Mormal 1D Message is

o |fthe lnitizl, Normal and impolite messages fora transmitter are all deleted,
the [dentifier is disabled for that transmitter.

Command Form:

Command Fomm Diafault
Select Initial 10 Megsgp=Tfor THT [ 31 01038 {message) = | 1Din CW, 58T Hz
Ect Normal [0 Messagefor T4 TO770 imessagel = IO CW 66T HZ
Eelect Impolita TO Massage Tor P37 0771 {massage) © | none
celect Initizl D Message Tor TEZ 1P 37 0205 {massage) © | 1Din OW, 558 Hz
Select Normal 0 Message for TAZ TP 3T 0270 {mes sa;—‘- = 1 TDin CW, 58 Hz
Eelect Impolite TD Message for TAZ B 3T 0271 {massage) © | none
=elect Inmial IU Message for 183 (FW 3T Ol {mes sa;a, = | Thim GV, 1040 Hz
Select Normal 0 Message for TXZ TP 3T 0370 {message) = | 1D CW, T04% Hz
Eelect Impolite TD Message for TR B 37 0371 {message) © | none
Review IntialTO Message for T ‘IP".I"J'} 4 0T none
[ (P34 0110 *
BRI none
P 3 0205 s none
R none
(W 24 0211 ® noine
Review InitialTD Message for TAZ P34 E0s s none
Review Mormal IU Message for 142 (P 24 03T * noine
Review Impolie [0 Message Tor 172 P BT none
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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.

10. See PTT LED OFF after Tx Tail Time

© ® N O U~ W N

Program ldentifier Message
Review ldentifier Message
Close COR Switch

See COR LED ON

See PTT LED ON

Open COR Switch

See COR LED OFF

Hear Courtesy Beep

Hear CW ldentifier

slcom|



Basic Programming
Customizing Your Courtesy Message

Message Format
<type><characters>

° Type ldentified 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.

Message Control Characters

Control

Character Definition Pape
BT Message Routing characters follow G-4
9900 CW characters follow 6-13
9901 CW Primary characters follow 8-13
9902 CW Secondany characters follow 8-13
893903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 8-15
8305 == : G-14

9510 Single-Tone Beep characters follow 621>
9311 Single-1oNE DEep Pmary characiers folow 521
912 Single-Tone Beep Secondary characters follow §-21
9913 fE-.:.i:-II:Ef-TD ne Beep Message Levelcharacters 639
89915 DualTone Beep characters follow §-31
89186 DwalTone Beap Prmary characters follow §-31
9917 DualTone Beep Secondary characters follow a-31
99128 DualTone Beap Message Levelcharacters follow §-32
9320 Single-Tone page follows §-38
8930 Two-Tone Sequential page follows §-40
9340 5/6-Tone page follows G-42
9350 DTMF page follows G-44
9955 SELCAL page follows §-52
9380 Speech characters follow G-54
9961 Speech Primary characters follow §-54
o962 Speech Secondary characters follow G-04
963 Speech Massage Levelcharactars follow §-55
89991 Mezed Audio Allowed 66
8942 Mon-Moeed Audio Cnly 66
99493 Pause characters follow -7
99499 Execute the macro that follows G-8
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Basic Programming

Customizing Your Courtesy Message

Single-Tone Beep
Messages

° Start With Type
+ 9910

° Followed by Pairs
of Digits
+ Beeps

Gaps

Durations

I+

I+

Example:
9910 65 74 24 24

Factory-Fixed Frequency Beeps

Control Character 9910/9901/9902

Freq Note Beep Freq Note Beep Freq Note Beep
262Hz C3 00 659Hz E4 16 1661Hz | G#5 32
277Hz C#3 01 698Hz F4 17 1760Hz | A5 33
294Hz D3 02 740Hz F#4 18 1865Hz | A#5 34
311Hz D#3 03 784Hz G4 19 1976Hz | BS 35
330Hz E3 04 831Hz G#4 20 2093Hz | C6 36
349Hz F3 05 880Hz Ad 21 2217Hz | C#6 37
370Hz F#3 06 932Hz A#4 22 2349Hz | D6 38
392Hz G3 07 988Hz B4 23 2489Hz | D#6 39
415Hz G#3 08 1046Hz | C5 24 /Hz | E6 40
440Hz [ A3 09 1109Hz | C#5 |26 | 2794Hz | F6 41
466Hz A#3 10 1175Hz | D5 26 2960Hz | F#6 42
494Hz B3 11 1244Hz | D#5 27 3136Hz | G6 43
523Hz C4 12 1319Hz | E5 28 3322Hz | G#6 44
554Hz C#4 13 1397Hz | F5 29 3520Hz | A6 45
587Hz D4 14 1480Hz | F#5 30 3729Hz | A#6 46
622Hz Di#4 15 1568Hz | G5 31 3951Hz | B6 47
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Basic Programming

Customizing Your Courtesy Message

Single-Tone Beep
Messages

° Start With Type
+ 9910
° Followed by Pairs
of Digits
+ Beeps
+ Gaps
+ Durations

Example:
9910 65 74 24 24

Single-Tone Beep Gap
Change Characters

Control Character 9910/9911/9912

Beep Gap Change Code
10mS 60
20mS 61
30mS 62
40mS 63
60mS 64
80mS 65 ——
120mS 66
160mS 67
240mS 68
320mS 69

slcom|



Basic Programming

Customizing Your Courtesy Message

Single-Tone Beep
Messages

° Start With Type
+ 9910
° Followed by Pairs
of Digits
+ Beeps
+ Gaps
+ Durations

Example:
9910 65 74 24 24

Single-Tone Beep Duration
Change Characters

Control Character 9910/9911/9912

Beep Duration Change Code
10mS 70
20mS 71
30mS 12
40mS 73
60mS 4 >
80mS 75
120mS 76
160mS 77
240mS 78
320mS 79

slcom|




Basic Programming

Courtesy Message

Programming a Courtesy

Message

° Message Commands
Define a Message
+ Review a Message

I+

° To Set a Courtesy Message
99 31 0100 9910 65 74 24

24 *

° To Review a Courtesy

Message
99 34 0100 *

Select/Review Path Courtesy Message

Program or review the Path Courtesy Msessage that is sent when

the Path Courtesy Timer expires.

e To program a message, enter the password, the two-digit root number, the
four-digit message number, and the message.

¢ To delete a message, enter the command but omit the message.

e Toreview a message, enter the password, the two-digit root number, and

the four-digit message number.

Command Form:

Command Eorm Default

< Select RX1-TX1 Courtesy Message (PW) 31 0100 (message Hz, 60 ms
Select RX2-TXT CouUrtesy Message (PWT3TUTUT (message 659 Hz, 60 ms
Select RX3-TX1 Courtesy Message (PW) 31 0102 (message 784 Hz, 60 ms
Select RX1-TX2 Courtesy Message 988 Hz, 60 ms

Select RX2-TX2 Courtesy Message

(PW) 31 0201 (message

1175 Hz, 60 ms

Select RX3-TX2 Courtesy Message

1397 Hz, 60 ms

Select RX1-TX3 Courtesy Message

*
*
*
*
*
*
*
*

(PW) 31 0300 (message

1568 Hz, 60 ms

Select RX2-TX3 Courtesy Message

)
)
)
(PW) 31 0200 (message)

) ( )
(PW) 31 0202 (message)

R

(PW) 31 0301 (message

1760 Hz, 60 ms

Select RX3- A (PWW) 31 0302 (message) * | 1976 Hz, 60 ms
Review RX1-TX1 Courtesy Message (PW) 34 0100 *
Review RXZ-TXT CoUTEsy MESSage (PWISZOTUT

Review RX3-TX1 Courtesy Message

(PW) 34 0102 *

Review RX1-TX2 Courtesy Message

(PW) 34 0200 *

Review RX2-TX2 Courtesy Message

(PW) 34 0201 *

Review RX3-TX2 Courtesy Message

Review RX1-TX3 Courtesy Message

(PW) 34 0300 *

Review RX2-TX3 Courtesy Message

(PW) 34 0301 *

Review RX3-TX3 Courtesy Message

)
)
(PW) 34 0202 *
)
)
)

(PW) 34 0302 *
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Basic Programming

Testing Your Results on the Bench

How Do We Know It Works?

° Courtesy Beep

1. Program Courtesy Message
Review Courtesy Message
Close COR Switch
See COR LED ON
See PTT LED ON
Open COR Switch
See COR LED OFF
Hear Courtesy Message
See PTT LED OFF after Tx Tail Time

© © N o 0k~ Wb
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Basic Programming
Introducing Messages

Message Format
<type><characters>

° Type ldentified 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

Message Control Characters

c‘i‘;:ﬂr Definition Fage
BT Message Routing characters follow G-4
9900 CW characters follow 6-13
9901 CW Primary characters follow 8-13
9902 CW Secondany characters follow 8-13
893903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 8-15
9905 CW Messege Levelcharacters follow G-14
8910 Single-Tone Beep characters follow §-21
9911 Single-Tone Beep Primary characters follow g-21
912 Single-Tone Beep Secondary characters follow §-21
9913 fE-.:.i:-II:Ef-TD ne Beep Message Levelcharacters 639
89915 DualTone Beep characters follow §-31
89186 DwalTone Beap Prmary characters follow §-31
9917 DualTone Beep Secondary characters follow a-31
99128 DualTone Beap Message Levelcharacters follow §-32
9320 Single-Tone page follows §-38
8930 Two-Tone Sequential page follows §-40
9340 5/6-Tone page follows G-42
9350 DTMF page follows G-44
9955 SELC foliows - §-52
< 9880 Speech characters follow =T
9961 peesh PRmary chiaraciers tolow §-54
o962 Speech Secondary characters follow G-04
963 Speech Massage Levelcharactars follow §-55
89991 Mezed Audio Allowed 66
8942 Mon-Moeed Audio Cnly 66
99493 Pause characters follow -7
99499 Execute the macro that follows G-8
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Basic Programming

|dentifier Message

Letters
Word Code Word Code Word Code Word Code
A 00 0052 | ® 0059 | U 0065
B 0046 | | 0053 | P 0060 | V 0066
C 0047 0054 0067 W 0067
D 00481 K 0055 0062 | X 0068
E 0049 | L 0056 | S 0063 | Y 0069
F 0050 | M 0057 | T 0064 | Z 0070
& 0051 | N 0058
Speech Messages
° Starts With Type
+ 9960 Word Code '
° Followed By Pairs Of Digits | zero 0000 | sixt
C . one 0001 _I"sewve
+ Each 4-digits is a Speech Word first 0002 | seve
two 0003 | eigh

9960 0067 0045 0001 0054 0052 0055
Sends in Speech: WA1JHK
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Basic Programming
Speech ldentifier Message

Programming the Initial Identifier
Message

° Message Commands
Define A Message
+ Review A Message

I+

° 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 *

Select/Review |dentifier Messages

Define the Initial ID, Mormal ID, and Impolite ID Messages for each
transmitter.

Tochangeamessage: enter the password, the2-digitroot number and 4-
digit message number shown, followed by the desired message.

Any messagemay be a combination of messagetypes including CW,
beeps, pagetones, speech, etc.

Themaximum size of any messageis 50 bytes (50 2-digitcodes). You
must countthe control characters. Therefore, any message could have 48
CW characters, 23 synthesized speech words, etc.

To deletea message, enter the password, the 4-digitroot number, and the
(*); do not enter any message.

Ifan initial ID Message is not programmed, the Normal 1D Message is sent.

sent.

Ifan impoite 1D Message is not programmed, the Mormal I1D Message is

s [fthe initial Normal, and impolite messages fora transmitter are all deleted,
theldentifieris disabled for that transmitter.

Command Form:

Commandg Eoon Dafauilt
_E-_I':_:_ i Initial 10 Message Tor T4 P 31 010D fmassa?}”-mz_
celect Normal IO Message for (A7 (P 31 01 :' imessage] © [ IO TW, 58T Hz
Zelect Impolie T Message Tor T [FW) 37 0777 {message) = | none
celect Intial TD Message Tfor TEZ 1PN 3 :u:':' massage} ~ | 10in CW, &58 Hz
Select Normal 1D Message for TAZ {FW) 31 0270 {message) = | TDinTW, €58 Hz
Eelect Impolie TD Message Tor Tas [FW) 37 0277 {message) = | nons
Select Initial 10 Message for TH2 (FW) 37 0305 {message) = | IDinCW, 1045 Hz
Select Normal 10 Message far T2 (W) 37 0370 {message) = | IDinCW, 1045 Hz
Select Impolis Essage o T T T IO (messane) - | none
e Tor TR (P24 0TS g

ssa;= o 1R ETZ‘?:T'R i - none
H=ﬂu ew Impolie 10 MessageTor TA T EEITINN none
Review Initial [0 Message for TRZ (FW) 34 0305 TeOinE
Review Normal 10 Message for TAZ (FW 34 0210 TeoinE
Feview Impolite [0 Message for TAZ P 34 02T = TeOinE
Review Inftizl 10 Message for TR (P 34 0305 = none
Review Normal [0 Message for 142 (P 2 210 e noine
Review Impolie |0 Message for 1A (P 2 31T e e
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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.

10. See PTT LED OFF after Tx Tail Time

© ® N O U~ W N

Program ldentifier Message
Review ldentifier Message
Close COR Switch

See COR LED ON

See PTT LED ON

Open COR Switch

See COR LED OFF

Hear Courtesy Beep

Hear Speech Identifier
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Agenda

Introduction

° Whois 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

¢ OQutput 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
© CligstirrgL YeravResults

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

Introduction to Ports and Paths

COR
- Path Rx-to-Tx1
CTCSS Decode e >
Audio Path Rx-to-Tx2
| De-emph - Audio yd >
“| and Gain d Delay
Receiver Port P Path Rx-to-Tx3

7

+ De-emphasis
+ Gain l
+ Audio Delay

+ DTMF Decoder DTMF
+ Path Access Modes pecoder
+ DTMF Access Modes

+ Timers
+ Software Switches
+ Event-Triggered Macros

slcom|



Advanced Programming

Introduction to Ports and Paths

Path Rx%to-Tx

Transmitter Port
i i Path Rx2to-T

+ Audio Summing ath Rxato-Tx |

+ Dual-Tone Generator Path Rx3to-Tx Mixer / Audio

<| Summing > Gain
+ Programmable Tone Amp
and Speech Levels

+ Speech Generator S TESS
+ Gain
Digitally
+ Timers Controlled
] Level
+ Software Switches

+ Event-Triggered
MacrOS Tone and

+ Messages Speech

Generator

A\ 4

PTT

Audio
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Advanced Programming

Introduction To Ports and Paths

Paths
° Connect from any RX to any TX
Example #1

Rx1

Rx2

° 3 Standalone Repeaters
+ RX1to TX1
+ RX2 to TX2
+ RX3to TX3
° ALL other paths OFF
Example #2
° 2 Linked Repeaters
+ RX1to TX1
+ RX1to TX2, RX2 to TX2
+ RX2 to TX1
° 1 Standalone Repeaters
+ RX3 to TX3
° ALL other paths OFF

RX3

7~  MEKER P TH1
e -
&

Tons!Spasch

-

“— MKER P TX2
e «
+

Tons!Spasch

"

4 —Jp  MIXER o TX3

—
+.

Tons!Spasch
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Advanced Programming
Introduction To Ports and Paths

Paths
° Connect from any RX to any TX
° Set Access Mode by Path - bath

° Enable/Disable by Path Enable/Disable ASSE
° Enable/Disable by Receiver — >

| Access
Recei )./ Mode
ecelver

Enable/Disable

Filtered COR —_)./. = )./ RX to TX2
: : Access
Filtered CTCSS )./0——) —> Mode

RX to TX3

i Access
4>./ Mode

RX to

DTMF
Access
Mode




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

Select Path Access Mode
| for i I itter

+ Programmingthe Fath Access Mode does not affectthe Path
Enable/Disable Software Switch (see page 9-G).

+ Enterthe password, the two-digit root number, the two-digit path number,
and a one-digit mode number.

Command Form:

L —
Com Form igjt
ot FX1-TX1 Access Mode [PW)ET 11~
Select F22-TX1 Access Mode [PW)ET 21 x* \
Select F2C3-TH1 Access Mode [PW)ET 31"
Select FAT-TF2 Access Mode [P BT T2x~
Select FX2-TX2 Access Mode [PW)ET 22 x* [see table below)
Select F0C3-TH2 Access Mode [PW) BT 32 x~
Select F21-TK3 Access Mode [PW)ET 13 x*
Select F22-TH3 Access Mode [PW) BT 23 x*
N&glect RX3-TX3 Access Mode [PW) BT 33 x~

PatM

Mode | Accegs——"" Explanation |
0 _~ o Access The receiverdoes not keythe Iransmitlie NG
/ Camier The receiver keys the transmitter when the CO
= i active.
2 CTCSS The receiver keys the transmitter when the CTCS5
- input is active.
o ~ The receiver keys the transmitter when boththe COR
3 Camer AND CTCSS input and the CTCSS input are active.
P -~ The receiver keys the transmitter when eitherthe COR
4 CamerORCTCSS input orthe CTCSS inputis active.
PR The receiver keys the transmitter when the COR input
\5 Ant-CTCSS iz active and the CTCSS input is inactive.
\ e The receiver keys the transmitter regardless E
5 ~alysys On CORinput and the CTCSS input
e __———

Acknowledgment: Sends OK message

Errors:
Error Meaning
Teml wrong number of digits entered
Temrd ilegal digit entered

Default: All paths arein access mode 1 (Carrier).
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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

=
Enable/Disable Path

Tums ON or OFF a specific path.

» Enabling or disabling a path does not change the programmed Path Access
Made for that path (see page 9-T).

+ Enter the password, the two-digit root number, the four-digit software switch
number, and one digit (0 to disable the path, 1 to enable it).

Command Forp:
Com Form Data O

_Pfable/Disable RX1-TX1 Path (PW) 63 0141 x*
Enable/Disable RX2-TX1 Path (PW) 63 0142 x *
Enable/Disable RX3-TX1 Path (PW) 63 0143 x *
Enable/Disable R¥1-TX2 Path (PW) B3 0241 x* .
Enable/Disable R¥2-TX2 Path (PW)630242 x * 0= OFF (disabled)

1= 0N {enabled)

Enable/Disable RX3-TX2 Path (PWIE3 0242w *
N Enable/Dizable RX1-TX3 Path (PWIE3 0341 x*
Eﬁab.@isable RX2-T¥3 Path (PW)BE30342 % *
Enak ﬁDisﬂS-TKB Path (PWi63 0342 x "

Acknowledgment: Sends OK message

Errors:
Error Meaning
7 e wrong number of digits entered
7 emr 2 llegal digit entersd

)

Default: All Paths are OM (enabled)
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Advanced Programming

: Select Path Timeout Value
Configure Values by Path
Controls the maximum amount of time a path can be active.
TI meo Ut TI mer » Enter the password, the two-digit root number, the four-digit timer number,
o ] . and one to five digits from 0 to 65535 to set the path timeout timer to 0 to
65535 seconds.
Set TI meOUt TI me « Setthe timeout value to zero to disable the Path Timeout Timer.
o . .
Set Timeout Penalty Time
Command Form:
° Command Ecrm Data Digit
Set Message to Play < Select RX1-TX1 Timeout YValus (PW) 09 2100 xoxxx *
Select RXZ- Imeout YV alles e I 0SS 10T RamKe -
° Set Macro to Execute Select RX3-TX1 Timeout Value (PW) 09 2102 x000 *
Select RX1-TX2 Timeout Valus (PW) 03 2200 xxexe * st = D.BEE3E =
o H : Select R¥2-Tx2 Timeout Valug (PWV) 08 2201 xxxxe * e -
Reset Tim eout Tim er CO mm and Select RA3-TX2 Timeout Value (PW) 09 2202 xaoooe + | D000- seconds
Select RX1-TX3 Timeout Valus (PW) 09 2300 xxexe *
Select RX2-TX3 Timeout Valug (PW) 089 2301 xxexe ™
Select RX3-TX3 Timeout Valus (PW) 09 2302 xxexe *
CO u rtesy M ess ag e Acknowledgment: Sends OK message
o Errors:
Set Courtesy Message
o e wrong number of digits entered
Set Cou rtesy M acro 7 efr 2 ll=gal digit entered
Default: All Path Timeout Timers default to 180 seconds (3 minutes).
Examples:
/1 1 The timeout timers are pregrammed in seconds. For example, if you wish to set
ACt VI ty TI m er/CO un ter/M acro the RX1-TX1 timeout timer to 4.5 minutes, multiply 4.5 minutes by 60
. seconds/minute to get seconds. Enter:
o ds/mi 270 ds E
Set Tlmer (FW) 0% Z100 270 #
To set the RX2-TX1 timeout timer to 10 minutes (600 seconds), enter:
o
Set Counter o o 101 con s
{ i 19 210 e

° Set Macro

slcom|



Advanced Programming

More About Messages

Message Format
<type><characters>
° Message Control Characters
+ Define A Message Type

Examples:

° CW, 9900 321001 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

Message Control Characters

C

Ci‘;::-cﬂr Definition Page
BT Messags G-4
5300 CW characters follow 6-13
2901 CW Pnmary characiers 1onow 6-13
5802 CW Secondary characters follow G6-13
9903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 6-15
5905 CWY U 2 G-14
9910 Single-Tone Beep characters follow §-21
9911 Single- lone Beep Fnmary characiers tollow §-21
G912 Single-Tone Beep Secondary chamacters follow 6-21
9913 fE-;.i:?:?r-TDnE Beep Message Levelcharacters 522
9915 DualTone Beep characters follow 5-31
9916 DualFTone BEep Py SO meTs oW 6-31
9917 DualTone Beep Secondary characters follow 6-31
EERE] Cusl-Tone Boagp Message Layel chgracters follow §-32

single-Tone page follows
9930 Two-Tone Sequential page follows G-40
5840 5/6-Tone page follows G-42
L 2850 DTMF page follows G-44 |
BERT— o & follows (’Fﬁf
—oga0 | Speech chamcters follow o-oF
36T SDCC T Ty ST TS T o-04
9962 Speech Secondary characters follow 5-54
9963 Speech Message Levelcharacters follow 6-55
5991 Moed Audio Allowed 56
5952 Mon-Moeed Audio Only 66
ooo3 Pause characters follow 8-7
59949 Execute the macro that follows G-8

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

° Speech, 9960 0000 0001 0002 0003
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Advanced Programming

Interruptable Messages

Message Control Characters

Control

° 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

V

-

\

<

Y

-

Character Definition Page
BT Message Routing charecters follow 5-4
il LAV charscters follow O T —
9901 CW Primary characters follow 6-13
— CW Secondary characters follow L =y
9903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 6-15
9905 CW Message Level characters follow 6-14
’-D\E‘m—'ﬁﬁléﬁnne Beep characters follow T —
9911 Single-Tone Beep Primary characters follow §-21
M—8allZ___| Single-Tone Beep Secondary characters follow [Tk ey
9913 fE-;.i:?:?r-TDnE Beep Message Levelcharacters 522
i ALE] DualTone Beep characters follow O T—
899146 DualTone Beep Primary charmacters follow 5-31
— L DualTone Beep Secondary characters follow ek ey
5918 DuslTone Beep Message Levelcharacters follow G-32
89920 Single-Tone page follows 5-38
9930 Two-Tone Sequential page follows G-40
5940 5/6-Tone page follows G-42
9950 DTMF page follows §-44
9955 SELCAL page follows 6-52
e BB Speech characters follow =i
9961 Speech Primary characters follow 5-54
— Speech Secondary characters follow T
9963 Speech Message Levelcharacters follow 6-55
5951 Moed Audio Allowed 56
5952 Mon-Moeed Audio Only 66
ooo3 Pause characters follow 8-7
59949 Execute the macro that follows G-8

9961 0067 0045 0001 0054 0052 0055 9902 32 1001 19 17 20 38 27
Example Command, Program Normal Identifier TX1
99 31 0110 9961 0067 0045 0001 0054 0052 00559902 3210011917 203827 *
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Advanced Programming

Message Levels Message Levels
[PV 10 <MEE5a] 3 Tna- <iavai- = (522 0302 510
Level | Value | Level | Value | Level | Value | Level | Value | Lewvel | Value
dE dE dE dE dE
Programmabl

ogra able 00 00| 20 00| 40 200| 60 | 300 &0 40.0
o T 01 05| 21 05| 21 205]| &1 305 el 405
Set Within a Message 0z 0| 22 10| a2 210| 62 | 310 &2 210
o 03 15| 23 15| 43 2156| 63 | 315 &3 215
Default Level Set By Type 04 20| 24 20| a4 220| 642 | 320 &4 420
05 25| 25 25| 45 225| 85 | 325 &5 275
Message Type Defanlt Level 05 20| 26 30| 26 230| 66 | 330 865 430
— r : 07 35| 27 35| a7 2356| 67 | 335 &7 235
CW Level 12 (-6dB) 08 20| 28 40| 48 240| 68 | =40 88 240
Single-Tone Beep Level 12 (-6dB) 09 25| 29 145 | 49 245| 63 | 245| 89 245
L . AR 10 F0| a0 A50| 50 250| 70 | =50 a0 350
D.”“I Tone Beep Leve 12 : E"jE;' 1 F5 | 31 A5 | 51 255 71 355 o1 355
Single-Tone Page Level 06 (-3dB) 12 50| 32 | 60| B2 | 250 72 | 360 92 | 460
Two-Tone Page Level 06 {-3dB) 13 55| 23 165 | 53 265| 73 | 255| 93 265
Fve-5i Tone page Lov {00 o) [t el s Lol ool s pore b e s
DTMF Page Leve 06 (-2dB] 16 E0| 26 80| 56 280| 76 | =e80]| 95 280
SELCAL Page Level 06 (-3dB) 17 E5| 27 EER AT 25| 77 | 285 o7 255
Speech Playback Level 00 {0dB) ;‘2 :g 23 ::g ;2 i:g ;E 2:: L M

Example, CW Message Lower Than Default

9905 20 9900 3210011917 20 38 27
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Advanced Programming

Messages i Routing —

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

Message Control Characters

c‘i‘;'r‘;n":;r Definition Page
 graoe Meszage Routing characters follow o-
9300 CWW Characiers 1onow - 8-13
9301 CW Primnary characters follow 6-13
9902 CW Secondary characters follow 6-13
9903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 6-15
9905 CW Message Levelcharacters follow 6-14
9310 Single-Tone Beep characters follow §-21
9311 Single-Tone Beep Primary characters follow §-21
9912 Single-Tone Beep Secondary characters follow §-21
9913 E.:.i:-llgf:r:l ne Beep Message Levelcharactars 507
9915 Dual-Tone Beep characters follow §-31
9916 CualTone Beep Primary characters follow 6-31
9917 Dual-Tone Beep Secondary characters follow §-31
9918 CualTone Beep Message Level charactars follow §-32
9820 Single-Tone page follows 6-38
9930 Two-Tone Sequentisl page follows 5-40
9940 5/6-Tone page follows G-42
9950 OTMF page follows G-44
9955 SELCAL page follows §-52
9960 Speech characters follow §-54
9961 Speech Primmary characters follow 6-54
9962 Speech Secondary characters follow §-54
9963 Speech Message Levelcharacters follow §-55
59591 Mieed Audio Allowed 66
8552 Mon-WMied Audio Only 6-6
‘9983 Pause charscters fallow 6-7
‘5989 Execute the macro that follows G6-8
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Advanced Programming
Messages i Mix/No-Mix

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

I+

Message Control Characters
c‘i‘;'r‘;n":;r Definition Page
BT xx Meszage Routing characters follow G-4
9300 CW characters follow 6-13
9301 CW Primnary characters follow 6-13
9902 CW Secondary characters follow 6-13
9903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 6-15
9905 CW Message Levelcharacters follow 6-14
9310 Single-Tone Beep characters follow §-21
9311 Single-Tone Beep Primary characters follow §-21
9912 Single-Tone Beep Secondary characters follow §-21
9913 E.:.i:-llgf:r:l ne Beep Message Levelcharactars 507
9915 Dual-Tone Beep characters follow §-31
9916 CualTone Beep Primary characters follow 6-31
9917 Dual-Tone Beep Secondary characters follow §-31
9918 CualTone Beep Message Level charactars follow §-32
9820 Single-Tone page follows 6-38
9930 Two-Tone Sequentisl page follows 5-40
9940 5/6-Tone page follows G-42
9950 OTMF page follows G-44
9955 SELCAL page follows §-52
9960 Speech characters follow §-54
9961 Speech Primmary characters follow 6-54
9962 Speech Secondary characters follow §-54
9963 Speech Message Lavel| charactars follow §-55
=l Mmed Audio Allowed L)
Mon-Mixed Audio Cnly [ S
9993 Pause characters follow 6-7
99899 Execute the macro that follows G-8
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Advanced Programming

Messages I Pause

Pause Within A Message

° 0.1 Second Steps 0.1 thru 9.9 Seconds
+ 9993xXx

° 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

Message Control Characters
c‘i‘;'r‘;n":;r Definition Page
BT xx Meszage Routing characters follow G-4
9300 CW characters follow 6-13
9301 CW Primnary characters follow 6-13
9902 CW Secondary characters follow 6-13
9903 CW Speed Change characters follow §-15
9904 CW Frequency Change characters follow 6-15
9905 CW Message Levelcharacters follow 6-14
9310 Single-Tone Beep characters follow §-21
9311 Single-Tone Beep Primary characters follow §-21
9912 Single-Tone Beep Secondary characters follow §-21
9913 E.:.i:-llgf:r:l ne Beep Message Levelcharactars 507
9915 Dual-Tone Beep characters follow §-31
9916 CualTone Beep Primary characters follow 6-31
9917 Dual-Tone Beep Secondary characters follow §-31
9918 CualTone Beep Message Level charactars follow §-32
9820 Single-Tone page follows 6-38
9930 Two-Tone Sequentisl page follows 5-40
9940 5/6-Tone page follows G-42
9950 OTMF page follows G-44
9955 SELCAL page follows §-52
9960 Speech characters follow §-54
9961 Speech Primmary characters follow 6-54
9962 Speech Secondary characters follow §-54
9963 Speech Message Levelcharacters follow §-55
59591 Mieed Audio Allowed 66
8552 Mon-WMied Audio Only 6-6
=9983 FPause characters follow a-r —
‘5989 Execute the macro that follows G6-8
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Advanced Programming
Messages -- CW

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 1001 19 17 20 38 27
Sends in CW:
WA1JHK/R
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