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Overview

The controllers used in the Albuquerque T-Hunters Fox Boxes are based on modified Montreal Fox Controllers.  The printed circuit boards obtained from Far Circuits are based on an older design of the controller that is incompatible with the ATX-80 80 meter transmitter.  The original design used a single PIC chip I/O line to drive the LED and CW enable line which could key the ATX-80 final with the transmitter oscillator turned off  – destroying the final FET in the process.

The following mods to the hardware and firmware have been made:

· The configuration switches have been redefined.  The modified controller only uses 8 switches – freeing up an I/O line to drive the LED independently of the CW enable line.  See the schematic for specific hardware changes.  See the option switch discussion below for the new configuration options.

· The fox box will remain active for 16 hours from the time power is applied (or the box is reset).  Note that some of this 16 hours is consumed by the delayed start.  For example – if the controller is set to begin transmitting after a 30 minute delay then total transmit time is 16 hours - 30 minutes = 15.5 hours.

· Transmission rate of MOx was increased by 50%.

· The code was modified to provide better feedback during the delayed start countdown and between transmission cycles.  The controller now blinks MOx during the delayed start countdown during its transmit time slot. This provides the operator with visual conformation during the countdown phase that each controller is configured and synchronized correctly.  The LED now flashes at the rate of 1 flash per second between transmit cycles.

Setting the option switches

Setting the switches can be a bit confusing.  Just remember that as you look at the switch the numbers will be upside down.  A “0” is selected by pushing a switch away from the numbers.  A “1” is selected by pushing a switch toward the numbers.  Note also that switch 9 is no longer used.

Delay time:

Delay time is set with switches 2 and 1.  Switch 2 is MSB and switch 1 is LSB.  Four choices are possible:

00 = Start immediately

01 = Start in 30 minutes (.5 hours)

10 = Start in 90 minutes (1.5 hours)

11 = Start in 150 minutes (2.5 hours)



Transmitter ID:

The transmitter ID is set with switches 5, 4, and 3.  Switch 5 is MSB and switch 3 is LSB.   Eight choices are available:

000 = MO

001 = MOE

010 = MOI

011 = MOS

100 = MOH

101 = MO5

110 = MON

111 = MOD

Transmitter cycle time:

The transmitter cycle time is set with switches 8, 7, and 6.  Switch 8 is MSB and switch 6 is LSB.  Eight choices are available:

000 = 100% duty cycle.  Always transmitting

001 = 100% duty cycle.  Always transmitting

010 = 2 minute cycle. 1 minute on and 1 minute off

011 = 3 minute cycle. 1 minute on and 2 minute off

100 = 4 minute cycle. 1 minute on and 3 minute off

101 = 5 minute cycle. 1 minute on and 4 minute off

110 = 6 minute cycle. 1 minute on and 5 minute off

111 = 7 minute cycle. 1 minute on and 6 minute off

9
8 – 7 – 6
5 – 4 – 3
2 – 1

Unused
Cycle time
Fox Call
Delay start


0 = Cont
0 = MO
0 = Now


1 = Cont
1 = MOE
1 = 0H30M


2 = 2 Min
2 = MOI
2 = 1H30M


3 = 3 Min
3 = MOS
3 = 2H30M


4 = 4 Min
4 = MOH



5 = 5 Min
5 = MO5


1 => push switch toward numbers

Comments on cycle time and transmitter ID.

The cycle time sets a bound on acceptable transmitter IDs.  For example, if the transmitter cycle time is set for 3 minutes then transmitter IDs  MOE, MOI and MOS are allowed.  A transmitter IDs of MOH, MO5, MON or MOD will cause an error and be indicated with a  “fast blink” on the controller LED.

Cycle time
Legal IDs

000
MO

001
MO

010
MOE, MOI

011
MOE, MOI, MOS

100
MOE, MOI, MOS, MOH

101
MOE, MOI, MOS, MOH, MO5

110
MOE, MOI, MOS, MOH, MO5, MON

111
MOE, MOI, MOS, MOH, MO5, MON, MOD

Setting up a single FOX (MOE, 30 minute delay)




Setting up a two FOX hunt
 (90 minute delay)





Setting up a 5 FOX hunt (2.5 hour delay)



Setting the call sign

1. Disconnect  power from the controller

2. Remove the program jumper

3. Apply power to the controller – the controller will blink DE in slow CW

4. Set SW8 to SW1 to the binary code representing the first character of the call sign (see below)

5. Press the Load Character button.  The controller will blink the character in CW. Note the switch pattern is the character in Morse code (1 = dot, 0 = dash) with a leading 1, all right justified with unused upper bits set to 0.

6. Repeat steps 4 and 5 for each character

7. Set SW8 to SW1 to all 1s (i.e. all switches in the UP position)

8. Press the Load Character button

9. Remove power, replace the program jumper, set S8-S1 back to the desired configuration.

CODE     S1 SETTINGS    MSD  LSD    COMMENTS

           87654321     dec  dec

------------------------------------------------------ 

KN -.--.   00101101      2   13     Go only

SK ...-.-  01101000      5    8     Clear

AR .-.-.   00101010      2   10     Over, end of message

BT -...-   00110001      3    1     Pause

AS .-...   00100010      2    2     Wait, stand by

 / -..-.   00101001      2    9

 0 -----   00111111      3   15

 1 .----   00111110      3   14

 2 ..---   00111100      3   12

 3 ...--   00111000      3    8

 4 ....-   00110000      3    0

 5 .....   00100000      2    0

 6 -....   00100001      2    1

 7 --...   00100011      2    3

 8 ---..   00100111      2    7

 9 ----.   00101111      2   15

 A .-      00000110      0    6

 B -...    00010001      1    1

 C -.-.    00010101      1    5

 D -..     00001001      0    9

 E .       00000010      0    2

 F ..-.    00010100      1    4

 G --.     00001011      0   11

 H ....    00010000      1    0

 I ..      00000100      0    4

 J .---    00011110      1   14

 K -.-     00001101      0   13

 L .-..    00010010      1    2

 M --      00000111      0    7

 N -.      00000101      0    5

 O ---     00001111      0   15

 P .--.    00010110      1    6

 Q --.-    00011011      1   11

 R .-.     00001010      0   10

 S ...     00001000      0    8

 T -       00000011      0    3

 U ..-     00001100      0   12

 V ...-    00011000      1    8

 W .--     00001110      0   14

 X -..-    00011001      1    9

 Y -.--    00011101      1   13

 Z --..    00010011      1    3

 SPACE     00000000      0    0    Word space

Synchronizing multiple FOX boxes

· Turn off or remove power from all radios 

· Configure all controllers

· Connect the synchronizing cable to each controller’s sync port

· Apply power to all controllers

· Activate the synchronizing cable reset switch

· Disconnect the synchronizing cable

· Verify each box  is synchronized by watching the controller LEDs for at least one full cycle.

· Turn on or reapply power to all transmitters

ICOM T2H Configuration

· Apply power to the radio

· Look at the top of the display right below the “O” in ICOM.  If a key symbol is displayed then the keyboard is locked.  Press and hold the DL key (lower right key) until the key symbol is removed.

· The H/L key (upper right key) sets power output.  Pressing the H/L key will toggle between HIGH (6 watts) and LOW (1 watt).  The word “low” will appear at the bottom of the display when low power is selected.  Nothing is displayed at the bottom of the screen when high power is selected.

· Be sure the radio is in VFO mode.  If a black box with the letters MR appears in the upper left corner of the screen then the radio is in MEMORY mode.  Press the AV key (right column, second key from top) to toggle from MEMORY mode to VFO mode.

· Set the desired frequency with the keyboard by entering all 6 digits of the desired frequency. The frequency will be set when the 6th digit is pressed.  No decimal point is required. Note that the 6th digit will not be shown on the display.  Example, to set 145.565, simply type 1 4 5 5 6 5.  The display will indicate 145.56 (not 145.565) – this is normal.  The standard Albuquerque hunt frequency is 145.565 MHz.  The national standard is 146.565 MHz. 

· IMPORTANT: Relock the keyboard by holding the DL key.

· Turn the radio volume down as low as it will go.  This will conserve battery

ATX-80  Configuration

The ATX 80 needs no configuration.  The transmitter is crystal controlled and preset to 3579.5 KHz (the normal fox frequency) or 3546.8 KHz (the normal homing beacon frequency).  The frequency of each ATX-80 is indicated on the outside of the box.

Battery Charging

· Be sure the battery is NOT connected to the controller or any of the radios
· Plug the gel cell charger into any standard wall outlet
· Connect the red / black gel cell charger connector to one of the two red / black connectors on the battery wiring harness
· The LED in the gel cell charger should glow red while the battery is charging and green when it is fully charged.  If the light is not lit then something is wrong.  Recheck the charger / battery connection and be sure the wall outlet the charger is plugged into is working properly
· Disconnect the charger when the LED turns from red to green.  The battery will not be harmed if it remains connected to the charger for an extended period of time.  Just check the charge status from time to time and disconnect the charger when the light is green
Fox Box Inventory

MOE
MOI
MOS
MON
MO5
Home/Spare








Amo Box
Amo Box
Amo Box
Amo Box
Amo Box
Amo Box

Battery
Battery
Battery
Battery
Battery


Power harness
Power harness
Power harness
Power harness
Power harness
Power harness

Wood block
Wood block
Wood block
Wood block
Wood block
Wood block

Controller
Controller
Controller
Controller
Controller
Controller

ICOM 2TH
ICOM 2TH
ICOM 2TH
ICOM 2TH
ICOM 2TH
Hamtronics 2M

ATX-80
ATX-80
ATX-80
ATX-80
ATX-80
ATX-80

90° BNC
90° BNC
90° BNC
90° BNC
90° BNC


Rubber Duck
Rubber Duck
Rubber Duck
Rubber Duck



HT Cable
HT Cable
HT Cable
HT Cable
HT Cable


Short coax cable
Short coax cable
Short coax cable
Short coax cable
Short coax cable


Chain
Chain
Chain
Chain
Chain


Lock
Lock
Lock
Lock
Lock
Lock

Foam block
Foam block
Foam block
Foam block
Foam block


Info Packet
Info Packet
Info Packet
Info Packet
Info Packet
Info Packet




































Other Items
Gel cell battery charger

6 padlock keys

Diode isolated 6 way reset cable

Fox Box Equipment Check List

Instructions: Add name and date and check each component to be sure it is included and functioning.  Note any missing or defective components (and details of any malfunction) in the notes area.

Name
Date
Ammo

Box
Battery
MFC
2M

Radio
80M

Xmit
90

BNC
Rubber

Duck
HT

Data

Cable
Coax

Cable
Chain
Lock & Key
Foam & Wood Block
Notes

































































































































































Notes:

ATX-80 Technical Details

(unedited from http://www.qsl.net/on7yd/atx80.htm)
General

For ARDF competitions on 80 meter a transmitter is needed that has :

· 1 to 5 Watt HF

· high efficiency (battery operated)

· simple and relyable

· sufficient harmonic surpression

· constant power for antenna-impedances between 20 and 100 Ohm

· handle any SWR (up to 100 % reflection)

With a suplly voltage of 12 to 13 Volt this transmitter has a HF power of about 3 Watt. By increasing the suplly voltage of the  PA to 30 Volt a HF power of 20 Watt can be produced.

Of course you can use this transmitter as a 80 meter QRP  TX , with a dipole antenna and 3 Watt HF power you can work all of Europe.

Function

This transnsmitter is designed as a classic 3 stage TX :


- oscillator


- driver


- PA

The OSCILLATOR is build arround gate A of IC1. R1, C2 and C3 act as the feedback network and with C1 the frequency can de adjusted a few kHz. By pulling the connection 'TX' to ground the oscilla​tor is started. By replacing the crystal  Q1 by a 3.58mhz ceramic resonator the frequency can be adjusted about 50kHz with C1. With C1 the frequency can only be increased, so the frrequency range is from  3.58MHz to 3.63MHz. To get the complete range below 3.6MHz a small inductor in series with C1 is needed. The disadvantage of a ceramic resonator is a reduced frequency stability. If temperature changes are avoided (mount T1 on a sufficient large heatsink) and  C2 and C3 are 'NP0' condersors a good frequency stability can de acieved. Due to variations between different crystals it might be nessecary to replace C3 by a smaller avlue (10 to 100pF) if the oscillator is not running stable. Also if using a  ceramic resonator adjustment of C3 can be required.

The DRIVER is very straightforward. The 3 remaining gates of IC1 are put in parralel geschakeld. They act as a buffer between the oscillator and PA and also provide a sufficient drive current for the PA. By pulling the connection 'KEY' to ground the transmitter is keyed. NEVER KEY THE TRANSMITTER IF THE OSCILLATOR IS NOT RUNNING !!! In this case T1 will shortcircuit the suplly voltage. The FET will survive thisl, but most likely the power suplly and/or L1 will not.

As PA a fast  switching FET in is used in classe C. the PA has an effienciency of 60 to 70% and the FET is almost indestructable. For antenna impedances between 20 and 100 Ohm the output power is almost constant.  C4 seperates the DC voltage from the antenna, with the network C5, L2, ​C6, L3, C7 and C8 a sufficient harmonic surpression and  antenna matching is achieved.

The connection '+U1' is for te suplly voltage of IC1 (maximum 15 Volt)  and '+U2' for the suplly voltage of the  PA (maximum 30 Volt).

Components

The  value of all components are shown in the scematic diagram. L1 must be suitable for paek currents of  1A. L2 and L3 are respectively 26 and 24 windings of 0.5mm CuL equally spread over a T50-6 toroidal core (Amidon). If you want to use other toroidal cores you will have to experiment with the number of windings. Take into account that the material of the core not only determines the inductance but also has an influence on the harmonic surpression. If you cannot measure the harmonic surpression you are advised to stick to the T50-6 cores.

C10 is a tantal, take care of  polarisation and voltage !

T1 has to be mounted on a small heathsink. If  the suplly voltage exceeds 15V the heathsink should be larger..

Output power and harmonic surpression

The output power and efficiency dependent on '+U2', with '+U1' 12 Volt and a antenna impedance of 50 Ohm (measured with Rohde&Schwarz URV3) :

PRIVATE 

'+U2'

output power

efficiency


10 Volt

1.9 Watt

60%


11 Volt

2.4 Watt

60% 


12 Volt

2.9 Watt

61%


13 Volt

3.3 Watt

62%


15 Volt

4.8 Watt

65%


18 Volt

7.1 Watt

70%


25 Volt

13 Watt

72%


30 Volt

19 Watt

73%

Output power and efficiency dependent on the antenna impedance, with '+U1' en '+U2' 13 Volt (measured with Rohde&Schwarz URV3) :

PRIVATE 

antenna impedance

output power

efficiency


100 Ohm

2.7 Watt

60%


50 Ohm

3.3 Watt

62%


33 Ohm

3.4 Watt

59%


20 Ohm

3.5 Watt

57%

Harmonic surpression, with '+U1' en '+U2' 13 Volt, crystal fre​quency 3.58MHz and anten​na impedance 50 Ohm (measured with Roh​de&Schwarz FSEA) :

PRIVATE 

frequency

output power

BIPT norm


7.16MHz

-10dBm

0dBm


10.74MHz

-33dBm

0dBm


14.32MHz

-38dBm

0dBm


15MHz - 30MHz

less than -50dBm

0dBm


above 30MHz

less than -50dBm

-26dBm

Use as ARDF transmitter

· If the transmitter is used with a  12 Volt battery  '+U1' and '+U2' can be connected.

· If the transmitter is not active the oscillator should be switched off ('TX' disconnected from ground), otherwise the oscillator can be heard upto 5 meters from the transmitter.

· If the oscillator is not running the power consuption is minimal, so the suplly voltages do not have to be switched during a competition.
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Montreal Fox Controller Technical Details
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Modified Montreal Fox Controller Source Code

; === FOXBOX2 == REV. 1.4 == 5 Feb 2002 - Albuquerque edition =========================

;

;  The fox boxes were not in synch during one of our hunts due to one of the resync lines

;  accidentally shorting out.  The sync cable was modified to include isolation diodes to prevent

;  this from happening in the future.  A suggestion was made to have the boxes blink MOx during

;  the countdown period (no transmitter on). This would let the operator verify that each box

;  configured properly.  To do this, the countdown routine is skipped and a flag is used to

;  hold off radio enable until the countdown period is complete.  Two new vars

;  were required -- an extra flag (FLAG2.0) and a separate variable to hold the countdown value

;  (CDTIMER).  Modifications were made to the switch reading code (to load CDTIMER), to the start

;  up routine (to init the FLAG2.0), and to the code that enable the radio and CW output.

;

;

;

; === FOXBOX2 == REV. 1.3 == 15 July 2001 - Albuquerque edition =========================

;

;  Modified code to xmit MOx at 15 WPM to provide more carrier for 80 meter events

;

;  Added N5VA as the default ID

;

;  Modified code to talk to modified controller hardware.  

;

;  Our boards were based on an old design of the controller.  This design used a common PIC I/O

;  line to flash the LED and key the ATX-80 final (with the osc turned off).  This can cause the

;  ATX-80 final transistor to smoke!

;

;  To fix this we removed position 9 of the DIP switch from the circuit and moved the LED to

;  PIC I/O line RA4.

;

;  To modify the older FAR Circuit PC boards ...replace the 9 position DIP switch with an 8 

;  position or leave SW9 open or cut the trace between RA4 and SW9.  Next remove the LED, the 

;  pull up resistor at RA4, the LED current limiting resistor, and the jumper that connects to 

;  the LED current limiting resistor.

;

;  The LED can be relocated up 1 hole so that anode is in the former cathode hole and

;  the cathode is in the hole that was occupied by the current limiting resistor.  This

;  isolates the LED.  The last step is to connect one side of a new current limiting resistor

;  to the LED anode and the other side to VCC.  Connect the LED cathode to RA4 with a jumper.  

;  the resistor and the jumper can both be installed on the solder side of the board by

;  placing the component leads in unused holes.  Be sure to use an insulated wire for the

;  jumper and place insulation on the resistor leads. The CPU now lights the LED by sinking 

;  current through the open drain transistor at RA4 so that output lead must be set to

;  zero to light the light.

;

;

;  The switches now operate as follows:

;

;      SW 1-2   set delay time

;                  0 = start now

;                  1 = wait 30 minutes

;                  2 = wait 90 minutes

;                  3 = wait 150 minutes

;

;      SW 3-5   set transmitter ID

;                  0 = MO

;                  1 = MOE

;                    etc.

;

;      SW6-8    set transmitter cycle time

;                  0 = 1 min

;                  1 = 1 min

;                  2 = 2 min

;                  3 = 3 min

;                    etc.

;

;

;

; === REV 1.2  10 June 2001 ======================================

;

;  Changed total hunt time to 16 hours (see Main)

;

;  Increased speed of CW from 8 to 12 WPM and added 50% more

;  transmissions of MOx per loop (see DO_TXCYCLE) 

;

;

; === FOXBOX2 == REV. 1.1 == 31 May 1999 =========================

;

; File Description:

;     Modifications and French-to-English Translation 

;     by Charles Scharlau NZ0I & Karen Scharlau N7SRO

;     History

;

; Version 1.1 - January 31, 2000

;     Changes to Rev 1.0

;     - Added a one-character delay prior to sending tx

;       message. This prevents cut-off of first code element

;       by a slow-keying transmitter (e.g., DJ-S11).

; Version 1.0 - June 7, 1999

; 
Changes to VE2JX/VE2EMM Rev 3.1a

; 
- Changed ID code speed from 25 WPM to 20 WPM

;
- Disabled turn-off; the controller now runs forever 

;         without shutting down.

;
- Added software revision number; it gets sent in CW just

;
  before "de " is sent when setting call sign.

;

;

; === FOXBOX == REV. 3.1a == Feb 10, 98 =========================

;

; Use Microchip MPASM assembler

;

; Written by Francois Tremblay VE2JX and Jacques Brodeur VE2EMM,

; Nov. 1997.

;

; Used for Montreal Fox Controller, "Homing In" for April 1998

; This software can be reproduced freely only to be used by 

; Amateur Radio Operators and Amateur Radio Clubs. Any other 

; use is prohibited.

;

;****************************************************************

;

;
Use a 4.194304 MHz XTAL

;


list
P=16F84


radix
HEX


__CONFIG
_WDT_OFF&_XT_OSC&_CP_OFF&_PWRTE_ON

;

;****************************************************************

;

;
List of memory addresses

;


 
CBLOCK
0X0C

;
variables used for sending CW


NU_MESSAGE

; 0C


CHAR_INDEX

; 0D  index into message


CW_CHAR

; 0E


NBR_SPACE

; 0F  length of Morse space being sent


NBR_DIT

; 10  length of Morse element being sent


CTR_NBR

; 11


CTR_DIT

; 12


TONE

; 13  sets audio tone frequency


PORTX

; 14  dummy port


CW_SPEED

; 15  CW code speed

; -----------------------------------


TMPW

; 16  holds W for restoring W after interrupt


TMPS

; 17  holds STATUS for restoring STATUS...




; ...after interrupt


DIVIDE16

; 18  * countdown register with the value of 16


SECONDS

; 19  * seconds count


TMP_1

; 1A  temporary storage


CW_SPEED_TMP
; 1B  temporary storage for CW_SPEED


CYCLE_MINUTE
; 1C  * number of current minute in TX cycle


MINS_IN_CYCLE
; 1D  holds total minutes per transmit cycle


TIMER

; 1E  * holds hunt duration (10-minute increments)


MESSAGE

; 1F  holds the number of TX in the hunt


FLAG

; 20  * Flags


FLAG2

; 21  * More flags.  Bit 0 set = count down is complete, hunt in progress


TX_NUMBER

; 22  sequence number in the transmit order


TMPF1

; 23


TMPF2

; 24


TEN_MIN_COUNT
; 25  * down counter of 10-minute intervals


CDTIMER

; 26  Used to for the pre-hunt count down


ENDC

;* Variables changed by the timer overflow interrupt.

;

; -----------------------------------

; Assign labels to PIC registers

;

TMR0
EQU
0X01
; timer 0

PCL
EQU
0X02
; program count

STATUS
EQU
0X03
; status register

FSR
EQU
0X04
; file select register

PORTA
EQU
0X05
; port A

PORTB
EQU
0X06
; port B

EEDATA
EQU
0X08
; EEPROM data register

EEADR
EQU
0X09
; EEPROM address register

PCLATH
EQU
0X0A
; upper 5 bits of program counter

INTCON
EQU
0X0B
; interrupt control register

TRISA
EQU
0X85
; port A data direction register

TRISB
EQU
0X86
; port B data direction register

EECON1
EQU
0X88
; EEPROM control register 1

EECON2
EQU
0X89
; EEPROM control register 2

;

; ----------
List of symbolic values

;

RP0
EQU
0X05
; bank bit in STATUS register

W
EQU
0X00
; file register designator = W

F
EQU
0X01
; file register designator = F 

Z
EQU
0X02
; zero flag in STATUS 

C
EQU
0X00
; carry flag in STATUS

WREN
EQU
0X02
; EECON1 write enable bit

WR
EQU
0X01
; EECON1 write bit

RD
EQU
0X00
; EECON1 read bit

_CP_OFF
EQU
0X3FFF
; code protection off

_PWRTE_ON
EQU
0X3FF7
; power up timer enable






; 16C84 = 0X3FFF; 16F84 = 3FF7

_WDT_OFF
EQU
0X3FFB
; watch dog timer off

_XT_OSC
EQU
0X3FFD
; crystal oscillator

;

; ============================================================

; vector table

;


ORG 0X000





GOTO START


; vector to start of program


ORG 0X004


GOTO TIMER0_INTERRUPT
; timer overflow interrupt vector

;****************************************************************

; MORSE MESSAGES

;****************************************************************


ORG 0X006
; set start address to end of vectors

MESSAGE0
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF
PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X00
; word space


RETLW
0XFF
; end of message

MESSAGE1
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF
PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X02
; "E"


RETLW
0XFF
; end of message

MESSAGE2 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF
PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X04
; "I"


RETLW
0XFF
; end of message

MESSAGE3 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF
PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X08
; "S"


RETLW
0XFF
; end of message

MESSAGE4 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X10
; "H"


RETLW
0XFF
; end of message

MESSAGE5 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X20
; "5"


RETLW
0XFF
; end of message

MESSAGE6 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X05
; "N"


RETLW
0XFF
; end of message

MESSAGE7 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
;


RETLW
0X00
; word space


RETLW
0X07
; "M"


RETLW
0X0F
; "O"


RETLW
0X09
; "D"


RETLW
0XFF
; end of message

MESSAGE8



; EEDATA code, "Sender's CALL"


MOVF CHAR_INDEX, W
; load W w/ index to next char...





; ...to send


MOVWF EEADR
; load it


BSF STATUS, RP0
; bank 1


BSF EECON1, RD
; command a read


BCF STATUS, RP0
; back to bank 0


MOVF EEDATA, W
; load the read value in W


RETURN

MESSAGE9 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
; go to it


RETLW
0X09
; "D"


RETLW
0X02
; "E"


RETLW
0X00
; word space


RETLW
0XFF
; end of message

MESSAGE10 
MOVF CHAR_INDEX, W 
; load W w/ index to next char to send


ADDWF PCL, F
; go to it

  
RETLW 0x18

; "V"


RETLW 0X02

; "E"


RETLW 0x0A

; "R"

  
RETLW 0x3E

; "1"


RETLW 0x0A

; "R"

  
RETLW 0x30

; "4"


RETLW 0x31

; "BT pause"


RETLW 0X00

; word space


RETLW 0XFF

; end of message

;****************************************************************

; Record call sign 

;****************************************************************

; send the software version number in Morse code

MEM_CALL 


BCF
FLAG2,0

;Don't key transmitter during call sign load (ABQ mod)


MOVLW D'145'
; CW speed 8 WPM


MOVWF CW_SPEED


MOVLW D'10'

; send the software version number


CALL SEND_MSG
; 

;MEM_CALL 
BTFSC FLAG, 7
; proceed if FLAG.7 not set

;
GOTO FLASH

; 

;
MOVLW D'145'
; CW speed 8 WPM

;
MOVWF CW_SPEED


MOVLW D'9'

; Send "DE "


CALL SEND_MSG
; 


MOVLW 0X00

; EEDATA starting address 0X00


MOVWF CHAR_INDEX
; memory location

NEXT_LETTER BTFSC PORTA, 3
; read enter button 


GOTO NEXT_LETTER
; wait for enter


MOVF CHAR_INDEX, W 
; load starting address


MOVWF EEADR

;


MOVF PORTB, W
; get CW character from switches


MOVWF EEDATA
;


MOVWF CW_CHAR
; save the character


BSF STATUS, RP0
; go to bank 1


BSF EECON1, WREN
; write enable


MOVLW 0X55


MOVWF EECON2


MOVLW 0XAA


MOVWF EECON2


BSF EECON1, WR
; write command


BCF EECON1, WREN
; disable the write enable


BCF STATUS, RP0
; back to bank 1

LOOP 
BTFSS PORTA, 3

; wait for switch 2 closure


GOTO LOOP

;


MOVF PORTB, W


XORLW 0XFF

; test for EOM character


SKPNZ


GOTO CALL_COMPL


CALL SEND_ONE_CHAR
; send CW confirmation to user


INCF CHAR_INDEX, F


GOTO NEXT_LETTER
;

CALL_COMPL 
MOVLW 0X03

; send long beep


MOVWF CW_CHAR


MOVWF NBR_DIT


MOVLW D'255'
; 1/4 second


MOVWF CW_SPEED


CALL SEND_ONE_CHAR

;
BSF FLAG, 7

; set FLAG.7

FOREVER 
GOTO FOREVER
; finish: wait for a RESET/SYNC

;****************************************************************

; SEND_MSG

;****************************************************************

; Generates 80m CW and MCW output.

;
RA0 = MCW

;
RA1 = Keyed CW/80 meters

;

;To send a message, enter the "SEND_MSG" routine with:

;
- The # of the message to be transmitted in W

;
- The speed of the CW in memory "CW_SPEED"

;                 5 WPM = 240, 20 WPM = 60

;

;To send a letter, enter the "SEND_ONE_CHAR" routine with:

;
- the letter to be transmitted in memory "CW_CHAR"

;
- The speed of the CW in memory "CW_SPEED"

;                 5 WPM = 240, 20 WPM = 60

;

;To generate a beep, enter the "SEND_TONE" routine with:

;
- 250 in "CW_SPEED" = 1/4 second beep

;
- # of 1/4 sec. in "NBR_DIT"

;=============================================================

SEND_MSG 
MOVWF NU_MESSAGE
; save message # in NU_MESSAGE


CLRF CHAR_INDEX
; initialize character index

GET_MSG 
CLRC

; get next character to send


RLF NU_MESSAGE, W
; multiply message # by 2 to...




; ...get jump value


ADDWF PCL, F
; jump to the selected message


CALL MESSAGE0
; get message 0: MO


GOTO SEND_CW


CALL MESSAGE1
; get message 1: "MOE"


GOTO SEND_CW


CALL MESSAGE2
; get message 2: "MOI"


GOTO SEND_CW


CALL MESSAGE3
; get message 3: "MOS"


GOTO SEND_CW


CALL MESSAGE4
; get message 4: "MOH"


GOTO SEND_CW


CALL MESSAGE5
; get message 5: "MO5"


GOTO SEND_CW


CALL MESSAGE6
; get message 6: "MON"


GOTO SEND_CW


CALL MESSAGE7
; get message 7: "MOD"


GOTO SEND_CW


CALL MESSAGE8
; get message 8: call sign in EEPROM


GOTO SEND_CW


CALL MESSAGE9
; get message 9: "DE"


GOTO SEND_CW


CALL MESSAGE10
; get message 10: software version #

SEND_CW 
MOVWF CW_CHAR
; load CW_CHAR with character to be sent


MOVF CW_CHAR, F
; set zero flag in STATUS register


SKPNZ

; test for a word space


GOTO DO_WORD_SPACE
; send a word space


MOVLW 0XFF

; FF = end of message


XORWF CW_CHAR, W


SKPNZ

; test for the end of message


RETURN

; end of message


CALL SEND_ONE_CHAR
; send a character

NEXT_CHAR 
INCF CHAR_INDEX, F 
; next letter


MOVLW 0X02

; add 2 dit periods


MOVWF NBR_SPACE
; total 3 dit periods


CALL SEND_SPACE
;


GOTO GET_MSG
; get another letter

DO_WORD_SPACE 


MOVLW 0X04

; add 4 dit periods


MOVWF NBR_SPACE
; total 7 dit periods


CALL SEND_SPACE
; 


GOTO NEXT_CHAR
; get another letter

;

;================================================================

;****************************************************************

; SEND_ONE_CHAR

;****************************************************************

; Sends a CW character. Activates MCW tone (port A.0) and 80m CW

; output (port A.1)

; CW character to be sent must be held in CW_CHAR

;

;
dit = 1 period

;
dah = 3 periods

;
Space between characters = 1 period

;
Space between letters = 3 periods

;
Space between words = 7 periods

;================================================================

SEND_ONE_CHAR CLRC

; clear carry


RRF CW_CHAR, F
; rotate a code element (dit...




; ...or dah) into the carry flag


MOVF CW_CHAR, F


SKPNZ


RETURN

; zero means character is done


SKPC


; jump if dah


GOTO SEND_A_DIT
; bit at 0

SEND_A_DAH 
MOVLW 0X03

; 1 dah = 3 dits


MOVWF NBR_DIT


MOVLW 0X01

;


MOVWF NBR_SPACE
; 1 space after the dah

; ABQ Mod -- do not key 80 meter if "hunt in progress" bit is clear


BTFSC FLAG2,0


BSF PORTA,1

; 80 Meters CW, Key ON


BCF PORTA,4

; Albuquerque mod, LED ON (inverted do to mod)


CALL SEND_TONE


BCF PORTA,1

; 80 Meters CW, Key OFF


BSF PORTA,4

; Albuquerque mod, LED off (inverted do to mod)


CALL SEND_SPACE


GOTO SEND_ONE_CHAR

SEND_A_DIT 
MOVLW 0X01

; 1 dit


MOVWF NBR_DIT


MOVWF NBR_SPACE
; 1 space after the dit

; ABQ Mod -- do not key 80 meter if "hunt in progress" bit is clear


BTFSC FLAG2,0


BSF PORTA,1

; 80 Meters CW, Key ON


BCF PORTA,4

; Albuquerque mod, LED on (inverted do to mod)


CALL SEND_TONE


BCF PORTA,1

; 80 Meters CW, Key OFF


BSF PORTA,4

; Albuquerque mod, LED off (inverted do to mod)


CALL SEND_SPACE


GOTO SEND_ONE_CHAR

;

;================================================================

;****************************************************************

; SEND_TONE

;****************************************************************

;

; SEND_TONE generates the audible tone on port A.0 in multiples 

; of a dit length. The length of the tone to be sent must be 

; held in NBR_DIT when this routine is called.

;

;
SPEED OF A CYCLE, example: generate 1000 Hz with a

;
XTAL of 4.194304 MHz. One instruction cycle = 

;

.95 usec. (4 clocks per instruction cycle)

;
Time of 1 audio cycle : 1/1000 = 0.001 second

;
Time of 1/2 audio cycle : 0.001/2 = 0.0005 second

;
The time required for each decrement of TONE is 3 

;

instruction cycles or 2.86 useconds.

;


;
The number passed to do a half audio cycle at 1000 Hz is

;
0.0005/0.00000286 = 178

;

;
The length of a DIT for a MCW of 20 WPM is 0.060 seconds

;
The numbers of cycles to is 0.060/0.001 = 60 for a dit.

;
"CW_SPEED" =

;
MCW @ 20 WPM =  60

;
MCW @ 15 WPM =  90

;
MCW @ 10 WPM = 120

;
MCW @ 08 WPM = 150

;
MCW @ 05 WPM = 240

;

;================================================================

SEND_TONE 
MOVF NBR_DIT, W
; place # of space-dits in W


MOVWF CTR_NBR

DIT_LENGTH 
MOVF CW_SPEED, W
; dit period is set by CW_SPEED


MOVWF CTR_DIT
;

START_CYCLE BSF PORTA,0

; set A.0=1 for first half cycle


MOVLW D'178'
; # of times thru 1st half cycle


MOVWF TONE

; set the tone frequency

HIGH_HALF 
DECFSZ TONE, F
; count down to 0


GOTO HIGH_HALF


BCF PORTA,0

; set A.0=0 for second half cycle


MOVLW D'178'
;


MOVWF TONE

LOW_HALF 
DECFSZ TONE, F
; wait until 0 to finish


GOTO LOW_HALF


DECFSZ CTR_DIT, F
;


GOTO START_CYCLE


DECFSZ CTR_NBR, F


GOTO DIT_LENGTH
; do next cycle


RETURN

; done

;

;================================================================

;****************************************************************

; SEND_SPACE

;****************************************************************

;

; SEND_SPACE sends a space (i.e., silence/port A.0 not 

; activated) in multiples of a dit length. The length of the

; space to be sent must be held in NBR_DIT when this routine 

; is called.

;

; This routine is similar to SEND_TONE routine, but without sound

; It activates a "virtual speaker": PORTX. The timing is kept the

; same as for SEND_TONE.

;=================================================================

SEND_SPACE 



MOVF NBR_SPACE, W
; place # of spaces into W


MOVWF CTR_NBR

DIT_LENGTH_SP 


MOVF CW_SPEED, W
; length of a dit period


MOVWF CTR_DIT

START_CYCLE_SP 


BSF PORTX,0

; set X.0=0 for first half cycle


MOVLW D'178'
; # of times thru this half cycle 


MOVWF TONE

; 

HIGH_HALF_SP 


DECFSZ TONE, F
; count down to 0


GOTO HIGH_HALF_SP


BCF PORTX,0

; set X.0=0 for second half cycle


MOVLW D'178'
;


MOVWF TONE

LOW_HALF_SP 


DECFSZ TONE, F
; wait until 0 to finish


GOTO LOW_HALF_SP


DECFSZ CTR_DIT, F
;


GOTO START_CYCLE_SP


DECFSZ CTR_NBR, F


GOTO DIT_LENGTH_SP
; do one more cycle


RETURN

; done

;

;================================================================

;****************************************************************

; TIMER 0 Interrupt service routine

;****************************************************************

; This interrupt occurs every time timer 0 overflows from

; 11111111 to 00000000. Since the timer zero prescaler is

; in effect, and set to divide the timer 0 input clock by

; 256, a timer overflow occurs every 256 * 256 = 65536

; instruction cycles. One instruction cycle is 4 crystal

; oscillator clock cycles. So this interrupt occurs every

; 65535 * 4 = 262144 crystal oscillator cycles.

;

; With a 4.194304 MHz crystal the timer 0 interrupt period

; is 262144 / 4194304 = 0.0625 seconds, or 16 times a

; second.

TIMER0_INTERRUPT 


MOVWF TMPW

; save contents of W


SWAPF STATUS, W
; move STATUS into W


MOVWF TMPS

; save STATUS in TMPS

;-----------------------------------


DECFSZ DIVIDE16, F
; 16 interrupts = second


GOTO POP

; not yet 1 second jump to POP


MOVLW D'16'

; set W to 16


MOVWF DIVIDE16
; re-initialize counter

;-----------------------------------


DECFSZ SECONDS, F
; decrement seconds counter


GOTO POP

; not yet 60 seconds jump to POP


MOVLW D'60'

; re-initialize seconds counter


MOVWF SECONDS


DECFSZ TEN_MIN_COUNT
; decrement 10-minute counter


GOTO DO_MIN


MOVLW D'10'


MOVWF TEN_MIN_COUNT

;-----------------------------------


DECF TIMER, F
; count down hunt time in...





; ...10-minute increments


SKPNZ


BSF FLAG, 0

; TIMER=0: set end-of-hunt flag

; Albuquerque Countdown mod


DECF CDTIMER, F
; Dec the countdown timer


SKPNZ

; If it is zero, set bit 0 of FLAG 2


BSF FLAG2,0

; This bit enables the transmitter

DO_MIN
INCF CYCLE_MINUTE, F 
; minute of the transmit cycle...


BSF FLAG,1

; ...from 1 to MINS_IN_CYCLE


MOVF CYCLE_MINUTE, W 
;


SUBWF MINS_IN_CYCLE, W
; compare current minute with...


SKPZ


; ...number of minutes in a cycle


GOTO POP


MOVLW D'1'


MOVWF CYCLE_MINUTE
; reset current minute count to 1

POP
BCF INTCON, 2
; reset TMR0 interrupt flag


SWAPF TMPS, W
; restore W, STATUS, and F to...





; ...their pre-interrupt values


MOVWF STATUS
;


SWAPF TMPW, F
;


SWAPF TMPW, W
;


RETFIE

; return from interrupt

;

;================================================================

;****************************************************************

;  Start of main program

;****************************************************************

START
MOVLW B'00000111' 


OPTION 

;load option register:




;  bit 0 = 1 prescale by 256 




;  bit 1 = 1
"




;  bit 2 = 1
"




;  bit 3 = 0 TMR0 use internal clk




;  bit 4 n/a




;  bit 5 = 0 timer mode




;  bit 6 n/a




;  bit 7 = 0 enable port B pullups


CLRF PORTA

; clear port A


CLRF PORTB

; clear port B

;

; Albuquerque mod.  Set RA4 to an output (it was an input to S1/9)

; Port A pins are all outputs except RA3 which goes to JP1

;


MOVLW B'00001000'
; 1=input pin, 0=output pin


TRIS PORTA

; initialize port A


MOVLW B'11111111'
; port B is all inputs


TRIS PORTB

; initialize port B

;

; Clear the LED

;


BSF PORTA,4

;

; check for the presence of jumper JP1

;


BTFSC PORTA, 3
; see if the jumper is present


GOTO MEM_CALL
; no jumper=change the call sign


MOVLW D'1'


MOVWF PCLATH


GOTO FOX_CONTROL
; jumper is there=run fox hunt

;

;

; assembly instructions for controlling fox transmitter

;

;
ORG 0X10A

; why was this address being set?

FOX_CONTROL CLRF TMR0

;


CLRWDT

;


CLRF INTCON

;


BSF INTCON,7
; enable interrupts


BSF INTCON,5
; enable TMR0 ovrflw interrupts


MOVLW D'16'

;


MOVWF DIVIDE16
; generate seconds


MOVLW D'60'

;


MOVWF SECONDS
; generate minutes


MOVLW D'10'

; 10-minute counter


MOVWF TEN_MIN_COUNT


CLRF FLAG


BSF FLAG2,0

; Init FLAG2.0 = 1 = hunt has started

;---------------------------------------------------------------


CALL READ_SWITCHES
; read DIP switches


TSTF CDTIMER
; if CDTIMER is zero start the hunt


SKPZ


BCF
FLAG2,0

; Guessed wrong, we need to delay.  Set FLAG2.0 = 0

;
CALL DELAYED_TIME 
; wait until start of hunt ABQ mod, comment out

;
MOVLW D'24'

; total hunt time...


MOVLW D'96'

; ...in 10-minute increments




; 4 HOURS = 24, 8 HOURS = 48; 




; 16 HOURS = 96 -- used for ARDF event


MOVWF TIMER

; do not set hunt time to zero


CALL DO_TXCYCLE
; start hunt transmit cycles


BCF INTCON,7
; disable all interrupts


SLEEP

; sleep (low-power wait state)


NOP

;

;================================================================

;****************************************************************

; Subroutines

;****************************************************************

;

; read switches 2-1 for the delay time

;

READ_SWITCHES 


MOVF PORTB, W
;


ANDLW B'00000011'
; mask off switches 2-1  Albuquerque Mod


CALL DELAY_START


MOVWF CDTIMER


GOTO SW543

; read next switches

;****************************************************************

; delay before start of the hunt

;****************************************************************

DELAY_START ADDWF PCL, F
; jump table indexed by W


RETLW
D'0'
; start now if all switches read 0


RETLW
D'3'
; 30-minute delay if switches  = 1 Albuquerque Mod


RETLW
D'9'
; 90-minute delay if switches  = 2 Albuquerque Mod


RETLW
D'15'
; 150-minute delay if switches = 3 Albuquerque Mod

;================================================================

;****************************************************************

; read switches 5-4-3 for transmit message and # of transmitters

;****************************************************************

;

SW543
MOVF PORTB, W


ANDLW B'00011100'
; read switches 5-4-3 Albuquerque Mod


MOVWF TMP_1


CLRC

; clear carry


RRF TMP_1, F


RRF TMP_1, F

;;;;;;RRF TMP_1, F      
; Albuquerque Mod


MOVF TMP_1, W
; load W with value of switches 5-4-3


CALL TX_MESSAGE


MOVWF MESSAGE
; save transmit message in MESSAGE


MOVF TMP_1, W


CALL TIME_CYCLE


MOVWF TX_NUMBER
; save position of transmitter...




; ...in transmission cycle


GOTO SW6

; read next switches Albuquerque Mod

;****************************************************************

; transmit message

;****************************************************************

TX_MESSAGE ADDWF PCL, F
; jump table indexed by W


RETLW
D'0'
; MO


RETLW
D'1'
; MOE


RETLW
D'2'
; MOI


RETLW
D'3'
; MOS


RETLW
D'4'
; MOH


RETLW
D'5'
; MO5


RETLW
D'6'
; MON


RETLW
D'7'
; MOD

;================================================================

;****************************************************************

; transmitter # and time to wait before repeating transmission

;****************************************************************

TIME_CYCLE ADDWF PCL, F
; jump table indexed by W


RETLW
D'1'
; 1 minute in cycle / transmitter 0


RETLW
D'1'
; 1 minute in cycle / transmitter 1


RETLW
D'2'
; 2 minutes in cycle / transmitter 2


RETLW
D'3'
; 3 minutes in cycle / transmitter 3


RETLW
D'4'
; 4 minutes in cycle / transmitter 4


RETLW
D'5'
; 5 minutes in cycle / transmitter 5


RETLW
D'6'
; 6 minutes in cycle / transmitter 6


RETLW
D'7'
; 7 minutes in cycle / transmitter 7

;================================================================

;****************************************************************

; read switches 8-7-6 for cycle time for repeating fox message

;    Albuquerque Mod

;****************************************************************

SW6
CLRF TMP_1


BTFSS PORTB,5


GOTO SW7


BSF TMP_1,0

SW7
BTFSS PORTB,6


GOTO SW8


BSF TMP_1,1

SW8



BTFSS PORTB,7


GOTO TX_CYCLE


BSF TMP_1, 2

TX_CYCLE 
MOVF TMP_1, W


CALL TIME_CYCLE



ADDLW D'1'


MOVWF MINS_IN_CYCLE 
; minutes in the transmit cycle


MOVF MINS_IN_CYCLE, W
; is TX # > minutes in cycle?


SUBWF TX_NUMBER, W


BTFSC STATUS,C


CALL ALARM

; if yes, signal trouble (more...





; ...foxes than minutes!)


RETURN

;================================================================

;****************************************************************

; alarm routine

;****************************************************************

ALARM 
MOVF DIVIDE16, W
; flash the LED


ANDLW B'00000010'


SKPZ


BCF PORTA,4

;Albuquerque mod, LED is now on RA4 (was RA1)


SKPNZ


BSF PORTA,4

;(inverted do to mod)


GOTO ALARM


;

;================================================================

;****************************************************************

; delay prior to hunt

;****************************************************************

DELAYED_TIME 


BCF FLAG,0


REDO_WAIT 


MOVF DIVIDE16, W


ANDLW B'0001111'


SKPNZ

;

; Albuquerque mod.  LED is now on PORTA,4 (was PORTA,1)

;


BCF PORTA,4

; blink LED to show the timer is running


SKPZ


BSF PORTA,4

;(inverted do to mod)


BTFSS FLAG,0
; check whether time has expired


GOTO REDO_WAIT
;


BSF PORTA,4

; finish with the LED extinguished


RETURN

;

;================================================================

;****************************************************************

; send transmitter message MOx for one minute

;****************************************************************

DO_TXCYCLE 
MOVLW D'1'

; init CYCLE_MINUTE to min #1


MOVWF CYCLE_MINUTE


CLRF FLAG


;

; wait for the right minute to transmit

;

WAIT_UR_TURN 

;

;  Blink the LED when we are not transmitting

;


MOVF DIVIDE16, W


ANDLW B'0001111'


SKPNZ


BCF PORTA,4

; blink LED to show the timer is running


SKPZ


BSF PORTA,4

;(inverted do to mod)


BCF FLAG, 2


MOVF CYCLE_MINUTE, W 
; put current cycle minute into W


XORWF TX_NUMBER, W
; compare W with transmit...




; ...sequence number


SKPZ


BSF FLAG, 2

; Note: if the following two lines are commented out then the 

; fox controller will send its transmit message forever, never 

; automatically shutting down. To enable automatic shutdown be 

; sure the following two lines are *not* commented out.


BTFSC FLAG,0
; check whether the hunt is finished


RETURN

; end the hunt


BTFSC FLAG, 2


GOTO WAIT_UR_TURN

;

;****************************************************************

; 1-minute transmission

;****************************************************************

;

; For ARDF event:

;   Changed MOx rate from 8 WPM to 15 WPM (increased by 50%)

;   Added 50% more MOxs by transmitting every 4 seconds (was 6 sec)

;


BCF FLAG,1

; reset transmission minute done flag

; ABQ mod - Test the "hunt in progress" bit.  If it is clear then do not turn on the transmitter


BTFSC FLAG2,0


BSF PORTA, 2
; turn on transmitter


MOVLW D'90'

; changed from 8 WPM to 15 WPM for ARDF event


MOVWF CW_SPEED



MOVLW 0X00


MOVWF PCLATH
; page 0


MOVF MESSAGE, W
; send message at the start of the cycle


CALL SEND_MSG

SEC56
MOVF SECONDS, W
; send message at 4 sec. into the cycle


XORLW D'56'


SKPZ


GOTO SEC56


MOVF MESSAGE, W


CALL SEND_MSG

SEC52
MOVF SECONDS, W


XORLW D'52'

; send message at 8 sec. into the cycle


SKPZ


GOTO SEC52


MOVF MESSAGE, W


CALL SEND_MSG

SEC48
MOVF SECONDS, W
; send message at 12 sec. into the cycle


XORLW D'48'


SKPZ


GOTO SEC48


MOVF MESSAGE, W


CALL SEND_MSG

SEC44
MOVF SECONDS, W
; send message at 16 sec. into the cycle


XORLW D'44'


SKPZ


GOTO SEC44


MOVF MESSAGE, W


CALL SEND_MSG

SEC40
MOVF SECONDS, W
; send message at 20 sec. into the cycle


XORLW D'40'


SKPZ


GOTO SEC40


MOVF MESSAGE, W


CALL SEND_MSG

SEC36
MOVF SECONDS, W
; send message at 24 sec. into the cycle


XORLW D'36'


SKPZ


GOTO SEC36


MOVF MESSAGE, W


CALL SEND_MSG

SEC32
MOVF SECONDS, W
; send message at 28 sec. into the cycle


XORLW D'32'


SKPZ


GOTO SEC32


MOVF MESSAGE, W


CALL SEND_MSG

SEC28
MOVF SECONDS, W
; send message at 32 sec. into the cycle


XORLW D'28'


SKPZ


GOTO SEC28


MOVF MESSAGE, W


CALL SEND_MSG

SEC24
MOVF SECONDS, W
; send message at 36 sec. into the cycle


XORLW D'24'


SKPZ


GOTO SEC24


MOVF MESSAGE, W


CALL SEND_MSG

SEC20
MOVF SECONDS, W
; send message at 40 sec. into the cycle


XORLW D'20'


SKPZ


GOTO SEC20


MOVF MESSAGE, W


CALL SEND_MSG

SEC16
MOVF SECONDS, W
; send message at 44 sec. into the cycle


XORLW D'16'


SKPZ


GOTO SEC16


MOVF MESSAGE, W


CALL SEND_MSG

SEC12
MOVF SECONDS, W
; send message at 48 sec. into the cycle


XORLW D'12'


SKPZ


GOTO SEC12


MOVF MESSAGE, W


CALL SEND_MSG

SEC8
MOVF SECONDS, W
; send message at 52 sec. into the cycle


XORLW D'8'


SKPZ


GOTO SEC8


MOVF MESSAGE, W


CALL SEND_MSG

SEC4
MOVF SECONDS, W
; send call sign at 56 sec...




; ...into the cycle


XORLW D'4'


SKPZ


GOTO SEC4


MOVLW D'40'

; send the call sign at 30 WPM

;
MOVLW D'60'

; send the call sign at 20 WPM


MOVWF CW_SPEED



MOVLW D'9'

; send "DE "


CALL SEND_MSG


MOVLW D'8'

; send call sign


CALL SEND_MSG


MOVLW D'1'

; back to page number 1


MOVWF PCLATH
;

WAIT_TX_DONE BTFSS FLAG,1
; wait for end of the 1-minute...




; ...transmission


GOTO WAIT_TX_DONE


BCF PORTA, 2


GOTO WAIT_UR_TURN

;

;****************************************************************

;

;****************************************************************

;
ORG 0X0200 

; why was this address being set?

;

;FLASH BSF PORTA,1

;
CALL LOOP_BEGIN

;
BCF PORTA,1

;
CALL LOOP_BEGIN

;
GOTO FLASH

;

;LOOP_BEGIN MOVLW 0XFF

;
MOVWF TMPF1

;
MOVWF TMPF2

;

;LOOP_WAIT DECFSZ TMPF1, F

;
GOTO LOOP_WAIT

;
MOVLW 0XFF

;
MOVWF TMPW

;
DECFSZ TMPF2, F

;
GOTO LOOP_WAIT

;
RETURN

;

;--- EEDATA -----------------------------------------------------

;

;
Default setting of EEDATA memory

;


ORG
0X2100
; start address of the EEDATA


DE
0x05
; "N" call sign, EEDATA ADR. 0X00


DE
0x20
; "5"


DE
0x18
; "V"


DE
0x06
; "A"


DE
0xFF
; end of message


DE
0xFF
; end of message


DE
0XFF
; end of message


END

;

; THE END

;

;=================================================================

;

; MORSE ENCODING

;

; One Morse character per BYTE, bitwise, LSB to MSB.

;

; 0 = dit, 1 = dah.  The byte is shifted to the right bit

; by bit, until the last 1 is left, this 1 is an end of 

; character indicator. A maximum of 7 Morse code elements 

; can be encoded. Thus the error symbol (8 dits) is not 

; supported.

;

; SEND_MSG

MSB LSB

assembly to copy

; -----------
---  --- 
---------------------------------

; KN -.--.   
00101101
RETLW 0x2D
; "KN go only"

; SK ...-.-  
01101000  
RETLW 0x58
; "SK clear"

; AR .-.-.   
00101010  
RETLW 0x2A
; "AR over"

; BT -...-   
00110001  
RETLW 0x31
; "BT pause"

; AS .-...   
00100010
RETLW 0x22
; "AS stand by"

; ? ..--..

01001100
RETLW 0x49
; "?"

;  / -..-.   
00101001  
RETLW 0x29
; "/"

;  0 -----   
00111111  
RETLW 0x3F
; "0"

;  1 .----   
00111110  
RETLW 0x3E
; "1"

;  2 ..---   
00111100  
RETLW 0x3C
; "2"

;  3 ...--   
00111000  
RETLW 0x38
; "3"

;  4 ....-   
00110000  
RETLW 0x30
; "4"

;  5 .....   
00100000  
RETLW 0x20
; "5"

;  6 -....   
00100001  
RETLW 0x21
; "6"

;  7 --...   
00100011  
RETLW 0x23
; "7"

;  8 ---..   
00100111  
RETLW 0x27
; "8"

;  9 ----.  
00101111  
RETLW 0x2F
; "9"

;  A .-      
00000110  
RETLW 0x06
; "A"

;  B -...    
00010001  
RETLW 0x11
; "B"

;  C -.-.    
00010101  
RETLW 0x15
; "C"

;  D -..     
00001001  
RETLW 0x09
; "D"

;  E .       
00000010  
RETLW 0x02
; "E"

;  F ..-.    
00010100  
RETLW 0x14
; "F"

;  G --.    
00001011  
RETLW 0x0B
; "G"

;  H ....    
00010000  
RETLW 0x10
; "H"

;  I ..      
00000100  
RETLW 0x04
; "I"

;  J .---    
00011110  
RETLW 0x1E
; "J"

;  K -.-     
00001101  
RETLW 0x0D
; "K"

;  L .-..    
00010010  
RETLW 0x12
; "L"

;  M --      
00000111  
RETLW 0x07
; "M"

;  N -.      
00000101  
RETLW 0x05
; "N"

;  O ---     
00001111  
RETLW 0x0F
; "O"

;  P .--.    
00010110  
RETLW 0x16
; "P"

;  Q --.-    
00011011  
RETLW 0x1B
; "Q"

;  R .-.     
00001010  
RETLW 0x0A
; "R"

;  S ...     
00001000  
RETLW 0x08
; "S"

;  T -       
00000011  
RETLW 0x03
; "T"

;  U ..-     
00001100  
RETLW 0x0C
; "U"

;  V ...-    
00011000  
RETLW 0x18
; "V"

;  W .--     
00001110  
RETLW 0x0E
; "W"

;  X -..-    
00011001  
RETLW 0x19
; "X"

;  Y -.--    
00011101  
RETLW 0x1D
; "Y"

;  Z --..    
00010011
RETLW 0x13
; "Z"

;  SPACE

00000000  
RETLW 0x00
; "word space"

;  EOM

11111111  
RETLW 0xFF
; "end of message"

;

;

;=======================================================

;

;

; Albuquerque mod   S1/9 will always read as a 0

;

; DIP SWITCH TIMING CONTROL SETTINGS

;

; The settings of the DIP switches at reset (or power up)

; determine the transmit cycle time, transmit

; message (and order), and whether there is any delay 

; before the hunt is to begin.

;

; Set the DIP switches as follows:

;

; switches 8-7-6: (Number of transmitters)

;

;
0 0 0
send continuously (i.e., 1 transmitter)

;
0 0 1
send continuously (i.e., 1 transmitter)

;
0 1 0
2-minute cycle (i.e., 2 transmitters)

;
0 1 1
3-minute cycle (i.e., 3 transmitters)

;
1 0 0
4-minute cycle (i.e., 4 transmitters)

;
1 0 1
5-minute cycle (i.e., 5 transmitters)

;
1 1 0
6-minute cycle (i.e., 6 transmitters)

;
1 1 1
7-minute cycle (i.e., 7 transmitters)

;

; switches 5-4-3 (Message & transmit order)

;

;
0 0 0
send "MO" continuously

;
0 0 1
send "MOE" in 1st minute or continuously

;
0 1 0
send "MOI" in 2nd minute

;
0 1 1
send "MOS" in 3rd minute

;
1 0 0
send "MOH" in 4th minute

;
1 0 1
send "MO5" in 5th minute

;
1 1 0
send "MON" in 6th minute

;
1 1 1
send "MOD" in 7th minute

;

; switches 2-1 (Pre-hunt delay)

;

;
0 0 0
no delay = start transmitting immediately

;
0 0 1
30 minute delay

;
0 1 0
90 minute delay

;
0 1 1
150 minute delay

Note: Switch 9 is unused
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Pin 3 = PTT


Pin 2 = 80 meter CW


Pin 1 = 2M audio


(Most HTs will require a 2.2K ohm resistor between pins 3 and 1.  See schematic)
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