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GENERAL

The pathfinder series of mobile two-way radios have the following standard features:

• 200 Channels which can be split up into 1 to 10 scanning groups.
• 30 Watts of Transmitter Power
• 0,3uV Receiver sensitivity.
• Channels can be identified by a name which is displayed on the control head.
• Radio can be programmed and read-back using IRC PC based programming software.
• CTCSS encode/decode per channel (can be different encode/decode tones).
• DCS encode/decode per channel (can be different encode/decode codes).
• Busy Channel Lock-out.
• Scanning - Normal Scan, ACS scan, Priority Scan and ACS priority scan.
• Scanning can be forced on or off.
• Built -in Five tone Muting, paging and answer back on own ID or group of 10 or 100.
• Hooter output if radio is called.
• Alarm input which can be programmed to send any one of the 100 internal calls.
• ANI - Leading or Trailing. One-shot ANI is selectable for leading or trailing ANI.
• 100 pre-defined five-tone calls each on any one of 10 tone-sets, each identified with a name.
• In-built ‘quasi’ MARNET or full MARNET using the plug-in second receiver
• AS1000 or Farmcall compatible with plug-in decoder
• Five digit dial call on any one of the 10 tone-sets.
• Over-the-air stun facility

Operator selectable controls from the control head

• Volume
• Channel
• Scanning on/off
• Mute level
• Send a five-tone call from the list of 100 calls
• Dial-in a five-tone call
• Set scan per channel
• TATN automatic channel select
• Monitor
• OFF
• Nuisance channel delete
• One of three hot keys, each programmable to either send a specific call or activate ACS

The operator can be locked out of any of the control head functions in the programming software.
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SPECIFICATIONS

GENERAL

Frequency Bands 66 to 88MHz or 135 to 175MHz
Dimensions Radio 150 x 132 x 41mm

Alphanumeric Control Head 132 x 55 x 22 mm
Weight Radio 1kg

Alphanumeric Control Head 150g
Power supply 10.8 to 15.6V DC
Frequency Control Synthesized
Frequency Stability 5ppm
Temperature Range -10 to +60 deg. C

TRANSMITTER

Carrier Power 30W / 50 Ohms
Current Consumption <5A
Bandwidth Total band per model (limited by antenna)
Conducted spurious emissions <-56dBW
Modulation Phase
Modulation Distortion < 5%
Audio Response 300 – 3000Hz (+1 –3dB) pre-emphasized 6dB / Oct
FM Noise / Angle Modulation Hum & Noise -40db (-34dB for 12,5kHz channel spacing)
Maximum Frequency Deviation 2.5kHz Adjustable
Adjacent Channel Power < -65dBc @ 12,5kHz
Carrier Attack Time < 70mS
Time-out Timer Programmable 0 to 240 Sec

RECEIVER

Sensitivity 0,25uV (12dB SINAD EIA) typical
0,50uV ((20dB SINAD ETS) typical

Audio Response 300 – 3000 Hz (+1 –3dB) de-emphasized 6dB/Oct)
Audio Output > 5W @ 10% distortion into 14 Ohms
Hum and Noise -38dB / 12,5kHz

-45dB / 25kHz
Squelch / Mute Adjustable via control head
Modulation Acceptance > 5kHz
Adjacent Channel Selectivity > -70dB / 25kHz

Ø -65dB / 12,5kHz
Intermodulation > -65dB
Spurious Rejection > -70dB
Bandwidth Total band per model
Co Channel Rejection 8dB
Current Consumption < 120mA muted with control head

< 80mA with no control head
< 650mA at 5W audio power output
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INSTALLATION

         FIGURE 1 INSTALLING THE PATHFINDER MOBILE RADIO

1. PREPARE THE POWER LEAD by inserting the in-line fuse holder and fuse.  Trim the lead to the
correct length.  The fuse may be inserted at a convenient distance from the power source. Do not
connect the lead to the battery yet. It is advisable to connect the negative lead from the radio to the
vehicle chassis close to the radio and NOT to the negative battery terminal. Push the positive and
negative terminals into the power plug supplied with the radio as shown in Figure 1.  OBSERVE
POLARITY

2. PREPARE AND FIT THE ANTENNA.  Not any antenna can be used.  The antenna should be selected
according to frequency and other considerations.  It should be properly mounted and EXCESSIVE
ANTENNA CABLE SHOULD NEVER BE CUT OFF as the cable length is carefully matched for proper
antenna operation.  Once mounted, route the antenna cable correctly and plug the antenna into the
socket at the rear of the radio.

3. MOUNT THE RADIO UNIT AND SPEAKER in a suitable location in the vehicle using the mounting
brackets provided.  The radio can be mounted under the seat or in the boot if required.  Route the
speaker leads and push the terminals into the correct pins on the power plug (Refer to Figure 1)

4. MOUNT THE CONTROL HEAD in a location which is accessible to the operator.  Do not mount the
control head in direct sunlight.  Route the interconnecting cable between the control head and the
radio.  The cable can be plugged into either side of the control head and the cable ends are
interchangeable.  Plug the microphone into the other socket on the control head.

5. CONNECT THE RADIO TO THE POWER SOURCE observing the correct polarity.  The radio is
designed to operate off a 12V battery.  If only a 24V battery is available, then a suitable 24V/12V
converter should be used.  NEVER tap a 24V battery to obtain 12V. The radio will turn on as the power
supply is connected to it.  A ‘beep’ will be heard through the speaker when the radio turns on.

6. CHECK THE RECEIVER OPERATION by holding down the MON (monitor) key on the control head
until the head displays “VOLUME”.  A hiss will be heard from the loudspeaker.  Adjust the volume by
turning the knob on the control head.

7. CHECK THE TRANSMITTER OPERATION by pressing the PTT bar on the microphone.  The red lamp
on the control head will light whilst the transmission is taking place.

Refer to the Operating Instructions before using the radio.

BNC 
ANTENNA

BATTERY/

+ -

13,2V
POWER SUPPLY

FUSE

10A

EMERGENCY
SWITCH

-Ve OR CHASSIS

+Ve

RELAY COIL
HOOTER,SIREN
LIGHT etc.

(MAX 300mA)

SPEAKER 2
(IF USED)

SPEAKER 1

TWIN-FLEX
0.5mm CONDUCTOR
WHITE LINE IS +Ve

POWER LEAD
TWIN FLEX
1,5mm CONDUCTOR
RED IS +Ve

REAR OF RADIO

SPEAKERS 14 Ohm
5W

+

-

+
-

RED

BLACK



PATHFINDER MOBILE RADIO                    ALL MODELS                                                             Page 5

MENU CALL ACS EMERG

TX

RX AUX

CLR VOL CHAN SCAN

OFF MON NCD

FUNCTION
KEYS

TRANSMIT
LAMP (RED)

AUXILIARY
LAMP
(YELLOW)BUSY/SCAN

LAMP(GREEN)

ROTARY DIAL

TRANSMIT  LAMP ON WHEN THE RADIO IS TRANSMITTING

BUSY LAMP ON WHEN THE RADIO IS BUSY/
FLASHES WHEN THE RADIO IS SCANNING

AUX LAMP ON WHEN CORRECT CTCSS/DCS TONE IS RECEIVED/
FLASHES WHEN A 5-TONE CALL IS RECEIVED

 SCAN KEY PRESS TO TURN SCANNING ON OR OFF
HOLD IN TO DELETE A NUISANCE SCAN CHANNEL

INDICATORS AND CONTROLS

 FUNCTION KEYS CAN BE PROGRAMMED TO SEND CALLS/
TRANSMIT EMERGENCY CALLS/
GRAB A REPEATER CHANNEL

 ROTARY DIAL TURN CLOCKWISE TO INCREASE A SETTING, CHANNEL ETC
TURN ANTI-CLOCKWISE TO DECREASE A SETTING

CLEAR
KEY

VOLUME/
OFF KEY

CHANNEL/
MONITOR KEY

SCAN ON/OFF
NUISANCE CHAN DEL
KEY

 CLR KEY PRESS TO GO BACK A STEP, HOLD IN TO RESET THE RADIO 

 VOL KEY PRESS TO DISPLAY/ CHANGE VOLUME/
HOLD IN TO TURN RADIO OFF 

 CHAN KEY PRESS TO DISPLAY/ CHANGE CHANNEL/
HOLD IN TO MONITOR A CHANNEL 

MENU
KEY

OPERATING INSTRUCTIONS

The operation of the radio using the full control head with the alphanumeric Liquid Crystal Display is shown.

The radio can also be used with the microphone plugged directly into the radio front for single channel
operation with no user controls.
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Press the  key
Turn the until the volume is at the
required listening level

VOL
DIAL 

DEFENSE PINETOWN
Press the  key
Turn the until the required
 channel is displayed

CHAN
DIAL 

TURN RADIO
OFF

Hold down the  key for two secondsOFF

Press the  keyCLRTURN RADIO
ON

CHANNEL 4 CIVIL
DEFENSE PINETOWN

Press the  keySCAN

NOTE : 
There must be more than one Channel in the
SCAN LIST

START
SCANNING

CHANNEL 4 CIVIL
DEFENSE PINETOWN

Press the  key CHAN
Turn the  until the Channel is displayedDIAL
Hold down the key until the tone is heardNCD 

NOTE :
The Nuisance Channel will not be 
scanned until the radio is turned Off
and On again
Only one Nuisance Channel can be deleted
at a time

Press the  key while the radio
is scanning
The GREEN BUSY lamp stops flashing

SCANSTOP
SCANNING

CHANNEL 4 CIVIL
DEFENSE PINETOWN

CHANGE THE
VOLUME **********

Hold down the key until the ‘hiss’ is heardMON 
Turn the to adjust the volumeDIAL 
NOTE : Community repeater channels CANNOT 

be monitored while they are busy

DELETE
NUISANCE
CHANNEL

CHANNEL 4 CIVIL
DEFENSE PINETOWN

MONITOR
CHANNEL **********

STANDARD FUNCTIONS

CHANGE THE
CHANNEL

CHANNEL 4 CIVIL

-2-
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CHANGE THE
MUTE LEVEL

Turn the until the required Mute Level
is obtained

DIAL 

DIAL IN A  
CALL

Turn the until the required channel
is displayed

DIAL 

CHANGE THE
 

(SCAN GROUP)
AREA

CAPE TOWN

Turn the  until the required channel
 is displayed

DIAL

Press the  key until the required scan 
setting for the channel is displayed
Scan Settings are :

Channel will not be scanned
- Channel will be scanned
 Channel is the Priority Scan Channel

               (in the current scan group)

SCAN

OFF - 
ON   
PRY -

TURN THE DIAL
CHANGE THE
CHANNEL
(via menu)

**********

PRESS THE MENU KEY UNTIL THE REQUIRED FUNCTION IS REACHED

MENU Key

MENU Key

Press  to exit CLR

MENU Key

SELECT  A 
CALL

Turn the until the required area 
( scan group) is displayed
Press  to exit

DIAL 

CLR

MENU Key

CHANGE THE
VOLUME
(via menu)

SEL CHANNEL

MENU Key

MENU Key

Turn the once leftDIAL 

OR

Make sure the radio is on the correct channel

Press CALL

Turn the dial to select each digit
Press  to register a digit
Press  to send after 5 digits
or a Group call has been entered
Press to correct a digit

CALL
CALL

CLR 

-3-

Turn the  until the required call is 
displayed.
Press  to send the call

DIAL

CALL

MENU KEY FUNCTIONS
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FUNCTION KEYS

The top row of keys are programmable by the 
radio dealer.
The keys have been programmed as follows

MENU :                                                 

CALL : 

ACS : 

EMERG :

BLOCKING OF FUNCTIONS

Not all of the functions shown on the previous pages may be available as they can be blocked
 by the radio dealer when the radio is programmed.

The LAST SCAN CHANNEL found
is displayed
Press  to transmit on the LAST
channel
Press to revert to the DIAL channel

PTT

CLR 

LAST CHANNEL
CALL RECEIVED
JOHN SMITH

Press the  key
to stop the paging sound
and to cancel the flashing lamp

CLR

CALL RECEIVED

-4-

CALL
RECEIVED

CALL RECEIVED
OWN ID

The speaker pages your radio
and the yellow  lamp flashesAUX
Press the  key
to stop the paging sound
and to cancel the flashing lamp

CLR

The speaker pages and the yellow
 lamp flashesAUX

NOTE - Farmcall or As1000 requires
             the installation of the general
             purpose decoder module 

CALL RECEIVED
JOHN SMITH

EMERGENCY CALL
RECEIVED
FROM ANOTHER
PATHFINDER
OR THE FARMCALL SYSTEM

The  name or 
is displayed

CALLER’S ID NUMBER

DEFENSE PINETOWN NOTE - The channel must be 
programmed for 5-tone muting

RE-MUTE A 5-TONE
MUTE CHANNEL

CHANNEL 4 CIVIL Press the keyCLR 
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PROGRAMMING INSTRUCTIONS

INSTALLING THE PROGRAMMING SOFTWARE

The programming software can either be run directly from the disk supplied or can be installed onto the PC
hard disk.

To run the software from a stiffy disk
Type RM4PROG from the A: or B: prompt

To install & run the software from the hard drive (recommended)
Create a directory on hard drive \IRCPROM, copy RM4PROG.EXE and RM4.HLP from the stiffy disk to
this directory & type  ‘RM4PROG’ from the C/D DOS prompt

To run the programming software from Windows (after installation to Hard Disk)
Double Click on the ‘My Computer’ Icon, Double Click on the ‘C:’ Icon
Double Click on the ‘IRCPROM’ folder, Double Click on the ‘RM4PROG’ Icon

INSTALLING THE PROGRAMMING ‘DONGLE’

• Install the 9 Pin D female connector of the Programming Cable into either COM1 or COM2 on the
computer.  Use a 25Pin to 9 pin COM Port adapter if the computer is fitted with a 25 Pin connector.  Note
that the COM port connector on the computer is always a male type.

• Plug the Programming Dongle into the 9 Pin D male connector at the other side of the cable.
• Plug the female connector on the programming cable into the other side of the programming dongle.  Plug

the 8 way RJ45 connector into the MIC/HEAD socket on the radio or into the control head.

NOTE : The radio must be powered-up for programming or reading.
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PROGRAMMING THE RADIO (Summary)

Enter the programming data required for the radio in the programming software screens.  There are four
screens:

• Main channel screen
• Channel Identification screen (accessed using the ‘TAB’ key).
• Radio options (accessed using the ‘F4' key).
• Five-tone calls (accessed using the ‘F7' key).

The hot-keys relevant to the current screen as well as a help message are shown at the bottom of the
screen.

Press the F1 key to get help on the current prompt.  Pressing F1 again will display the help file.

After all relevant data has been entered it can be saved to disk using the ‘F6' (store) key. Previously saved
information can be recalled from disk using the ‘F8' key.

After all channel, radio options and five-tone information has been entered, the radio can be programmed.

Connect the Programming Dongle and cable as described above.
• Ensure the radio is powered up
• Press ‘F10' to program the radio. 
• Select the COM port (1 or 2).

A progress bar is displayed as the radio is programmed.

After programming, the radio resumes normal operation.

READING THE RADIO

• Plug the programming dongle and cable between the radio and the computer as described above.

• Press <F9> to read the radio. Select the COM port (1 or 2). A progress bar is displayed as the radio is
read. The data stored in the radio will be displayed on the screen. This program information may now
be altered, the radio reprogrammed and the new configuration saved to disk as necessary. After
reading, the radio resumes normal operation and the control head can be re-connected.
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PROGRAMMING THE RADIO (detailed)

Main channel screen

On running the RM4PROG program, the following screen is displayed (except for the sample data)

        PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO                  VER 09-2000
--------------------------------------------------------------------------------------
CUSTOMER:  Anglo American Coal Division                        SERIAL No: 00000
--------------------------------------------------------------------------------------
CHAN        FREQUENCY-MHz    SCAN  BCLO   CTCSS        DCS     5TONE  ANI  SEL
 No          Tx        Rx               ENC   DEC    ENC  DEC  RESP        CALL
--------------------------------------------------------------------------------------
  1       151.4275  151.4275
  2       151.4275  152.6750  S     Y   67.0  67.0
  3       151.4275  152.6750  S     Y   71.9  77.0
  4       151.4275  152.3675  S     Y                023  023
  5       151.4275  152.3675  SP    Y   82.5              065   P           1
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15
 16
 17
 18
--------------------------------------------------------------------------------------
EDIT KEYS : TAB, CURSORS, PGUP/DWN, F1=DITTO, F2=5-TONE, F3=SIMPLEX, F4=OPTIONS
FILING KEYS: F5=NEW  F6=STORE   F8=RECALL  F9=READ  F10=PROGRAM  F11=SETUP
Enter the transmit frequency in MHz

By using the <Tab> toggle key, the above screen is alternated with the following screen. These screens
both apply to the per channel options of the radio configuration. To return to the main screen, press the
<Tab> key again. This screen allows configuration of the transmitter power, CTCSS deviation and channel
descriptions for Line 1 & Line 2 on the LCD display.

PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO                  VER 09-2000
---------------------------------------------------------------------------------------
CUSTOMER:  Anglo American Coal Division                        SERIAL No: 00000
---------------------------------------------------------------------------------------
PWR  CT DEV CHANNEL ID LINE1  CHANNEL ID LINE2 CHAN    FREQUENCY-MHz   SCAN
(W)   (Hz)                                      No      Tx       Rx
---------------------------------------------------------------------------------------
30    300   CHANNEL Private   Channel            1   151.4275 151.4275
30    300   CHANNEL Trnsport  Depot              2   151.4275 152.6750  S
30    300   CHANNEL Dispatch  Control            3   151.4275 152.6750  S
30    300   CHANNEL Electric  Department         4   151.4275 152.3675  S
30    300   CHANNEL Security  Department         5   151.4275 152.3675  SP
30    300   CHANNEL 6_______                     6
30    300   CHANNEL 7_______                     7
30    300   CHANNEL 8_______                     8
30    300   CHANNEL 9_______                     9
30    300   CHANNEL 10______                    10
30    300   CHANNEL 11______                    11
30    300   CHANNEL 12______                    12
30    300   CHANNEL 13______                    13
30    300   CHANNEL 14______                    14
30    300   CHANNEL 15______                    15
30    300   CHANNEL 16______                    16
30    300   CHANNEL 17______                    17
30    300   CHANNEL 18______                    18
---------------------------------------------------------------------------------------
EDIT KEYS  : TAB, CURSORS, PG UP/DWN, F2=DITTO F3=SIMPLEX F4=OPTIONS F7=5-TONE
FILING KEYS: F5=NEW   F6=STORE   F8=RECALL  F9=READ  F10=PROGRAM
Enter the first 8 characters identifying the Channel (Top line)
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General Guidelines

• Options are programmable for each channel
• Help is displayed on the bottom line of the screen. These are context sensitive and will generally present

the user with the key’s that may be used in the keyboard to change the options in that field
• Pressing the F1 key will provide help on the current prompt.
• To remove the entry in any field, press the <Delete> key whilst on that field
• The <Tab> key toggles the display of screen 1 & 2 above
• The <<PageDn> / <PageUp> keys move down and up respectively to display the next page of available

channels
• The cursor/arrow keys permit navigation between fields (only if not in data entry mode in within that field)
• <F1>  Will display a help screen for a field.  Pressing <F1> again will display the help file.
• <F2> - if on an entry, depressing this will cause that entry to be copied to the next line down (to the next

channel)
• <F3> - Simplex – if after entering a frequency in the Tx or Rx field, depressing this will make that channel

simplex (i.e. Same Tx and Rx frequencies)
• <F4> - Options – presents the non-channel specific options page. To return to the main page, press <Esc>
• <F5> - New – removes all data entries on the current programming sheet & presents the user with a clean

programming sheet
• <F6> - Store – Allows the user to save all entries to disk. A reference (generally a Customer Name) should

be provided. The CUSTOMER field will be updated with this.
• <F7> - displays the 5 Tone programming screen. To return to the main screen, press <Esc>
• <F8> - Recall – Allows entries saved on disk to be loaded. A table will be presented showing the references

of the files on disk
• <F10> - Program – Downloads the data on the current sheet to the radio.
• <F11> - Setup> - To set up the radio parameters (reference frequency, deviation, RF Power)

Programming prompts  on the MAIN CHANNEL SCREEN:

PROMPT OPTIONS DESCRIPTION
CUSTOMER NONE When using <F6> to store the file, it will prompt for the Customer Name & the programming

options on this sheet will be stored under this customer name
FREQUENCY
-MHz

TX / RX The transmit (Tx) and receive (Rx) frequency of the channel in MHz

SCAN Blank
S – Normal Scan
P- Priority Scan

The Scan option for this channel. Leaving the field blank indicates that the channel will NOT be
scanned. S will allow normal scanning of the channel. P is priority scan – the radio will during its
scanning process alternate between this channel and each other normal scanned channel during
the scanning process. Only one priority scan channel can be programmed in per AREA. To clear
the Scan field, press the <Delete> key.

BCLO Y(es) / N(o) If Y(es) the radio prohibits transmission on a channel which is busy (i.e. A channel that has a
carrier present.) This is indicated by the radio emitting a tone when the PTT is pushed. Most
commonly used and is generally mandatory on Community repeater channels

CTCSS ENC(ode)
DEC(ode)

The CTCSS (sub audio) frequency. This is entered using the numeric numbers. In the event, an
illegal frequency is entered, a selection list of valid frequencies is presented to the user to choose
from. Highlight the desired frequency & press <Enter>. A blank in either field indicates that no
CTCSS is required on that channel for ENC(ode) or DEC(ode). Either or both ENC(ode) and
DEC(ode) fields may be left blank or be programmed with a frequency.
TIP: For speedy error free entry, enter in one number on the keypad and press the
<Enter> key to force the software to present a list of valid frequencies. Then select the
desired frequency from this list

DCS ENC(ode)
DEC(ode)

The DCS (Digitally coded squelch) code. This is entered using the numeric numbers. In the event,
an illegal code is entered, a selection list of valid codes is presented to the user to choose from.
Highlight the desired code & press <Enter>. A blank in either field indicates that no DCS is
required on that channel for ENC(ode) or DEC(ode). Either or both ENC(ode) and DEC(ode)
fields may be left blank or be programmed with a code.
TIP: For speedy error free entry, enter in one number on the keypad and press the
<Enter> key to force the software to present a list of valid codes. Then select the
correct code from this list

5TONE RESP Blank
P – Page
M – Mute
A – Answer Back

If the radio is given a 5 Tone ID Code (refer screen accessed using <F2>) in the field OWN 5
TONE ID then these options may be programmed. These are the actions that will occur when the
radio decodes its OWN 5 TONE ID whilst on that channel.  Page will cause the radio to emit
sounds in an attempt to notify the operator of an incoming call. Mute will defeat the 5 Tone mute
on the radio on that channel, and Answer Back will cause the radio to transpond with its own 5
Tone ID code. These options may be used in any combination that the programmer allows.
Pressing the corresponding key on the keyboard will toggle that option. If left blank, the radio
will take no action on receiving its own 5 Tone ID.
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ANI Blank
L – Leading
T – Trailing
O – One Shot

If the radio is given a 5 Tone ID Code (refer screen accessed using <F2>) in the field OWN 5
TONE ID then these options may be programmed. Often used for identification purposes, ANI is
the automatic generation of the radio 5 Tone ID code.
Leading - 5 Tone ID will be transmitted immediately after the PTT is pressed.
Trailing - 5 Tone ID will be transmitted as the PTT is released.
One Shot – transmission of tones will occur only if 30 seconds has passed since the last
transmission of tones.
These options may be used in any combination that the programmer allows. Pressing the
corresponding key on the keyboard will toggle that option. If left blank, the radio will take no
ANI action

SEL CALL Blank
Call Number

The action that occurs if the CALL button on the control head is depressed. If Blank, no call will
be transmitted.
If a 5 Tone call should automatically be transmitted, the Call Number (corresponding to the Call
number reference as programmed on the Tone Calls Page (refer screen accessed using <F2>)
should be entered here. The call will be transmitted according to the instructions programmed
for that Tone call.  Therefore, the call will not necessarily be transmitted on the current channel,
but rather on the channel as programmed for that call.

SCREEN 2
PWR (W) 2 – 30 Power Output required on that channel (between 2 to 30 Watts)
CT DEV (Hz) 100 – 500 Required peak deviation in Hz when generating  CTCSS / DCS
ID LINE1 Blank

As Required
Enter a channel description that will appear on line 1 of the LCD display. If not entered, the
display will by default display the Channel Number. This may however be meaningless to your
customer. Maximum length is 8 characters

ID LINE2 Blank
As Required

Enter a channel description that will appear on line 2 of the LCD display. Maximum length is 16
characters

Options Screen

Pressing F4 from the Main Channel Screen will display the Options Screen

F1-HELP       PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO            VER 01-2001
--------------------------------------------------------------------------------
CHANNELS                               FUNCTION KEYS F1 TO F4 (TOP KEYS)
--------                               -----------------------------------
NUMBER OF AREAS       : 2.             F1 (MENU)   : MENU
CHANNELS IN EACH AREA : 50             F2 (CALL)   : CALL BUTTON
F3 (ACS)    : GRAB CHANNEL
SCANNING                               F4 (EMRGNCY): EMERGENCY
--------
FORCE SCAN ON : NO  OFF : NO           ALARM IN PIN (TRIG IN) FUNCTION
ALLOW SET SCAN    : YES                -------------------------------
SCAN TIME ON CHANNEL : 500  ms         FUNCTION    : EMERGENCY
RESUME SCAN TIME     :  5   s
OPERATOR ALLOWED FUNCTIONS
TRANSMIT TIMES                         --------------------------
--------------                         ALLOW MUTE TO BE CHANGED        : YES
PTT TIME-OUT (TOT)  : NONE             ALLOW AREA TO BE CHANGED        : YES
PTT TO LEADING ANI  :2500 ms           ALLOW VOLUME TO BE CHANGED      : YES
WAIT TO ANSWER BACK :2500 ms           ALLOW CALLS TO BE SELECTED      : YES
ALLOW CHANNEL TO BE CHANGED     : YES
GRAB CHANNEL                           ALLOW NUISANCE CHANNEL DELETION : YES
------------                           ALLOW MONITOR KEY               : YES
REPEATER ACCESS TIME   :   500 ms      USE THE LAST CHANNEL FOUND      : YES
--------------------------------------------------------------------------------
Esc – Back to main screen   F5 = Defaults
Enter the number of areas into which the channels are divided

General Guidelines
• The programming software selects a default set of options on startup.
• Help is displayed on the bottom line of the screen. These are context sensitive and will generally present

the user with the key’s that may be used in the keyboard to change the options in that field
• Pressing the F1 key will provide help on the current prompt.
• To remove the entry in any field, press the <Delete> key whilst on that field
• The cursor/arrow keys permit navigation between fields (only if not in data entry mode in within that field)
• <F1>  Will display a help screen for a field.  Pressing <F1> again will display the help file.
• <F5> -Will set all of the options to their default values.
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Programming prompts  on the OPTIONS SCREEN:

PROMPT OPTIONS DESCRIPTION
NUMBER OF AREAS 1 to 10

AREAS
The radio’s 200 channels can be split up into up to 10 areas (or scan groups).
Each area contains its own channels and the radio will only scan the channels in the currently
selected area. Each area can have its own Priority Scan channel.

CHANNELS IN EACH
AREA

1 to 200
CHANNEL
S

Enter the maximum number of channels that the operator will have access to in each area

FORCE SCAN ON/OFF O(n) / O(ff) If scan is forced on, the radio will commence scanning when it is powered-up.  Scanning cannot
be turned off by the operator. If scan is forced off, the operator cannot turn scanning on. Force
scan on and off are mutually exclusive.

ALLOW SET SCAN Y(es)/N(o) If YES, the operator can change the scan options per channel from the control head. (set scan) 
If  NO, the set-scan routine is not accessible to the operator.

SCAN TIME ON
CHANNEL

50 to 900mS When the radio is scanning, it will stop on each channel for this time to look for a carrier.  If
there is no carrier present during this time, it will scan the next channel in the list.
The default time is 100mS and should not normally be changed.
Setting the time too short means that a signal can be missed.
Setting the time longer slows down the scanning process.

RESUME SCAN TIME 1 to 25 Sec If the radio is scanning and a carrier (and correct sub-audible tone) is detected, the radio will
stop on this channel. If there is no further activity on this channel (i.e. no carrier, incorrect sub-
audible tone or no transmission) then the radio will wait for the RESUME SCAN TIME before
commencing scanning of the next channel on the scan list.

PTT TIME-OUT N(ONE) or
1 to 250 Sec

If the PTT key is held down continuously by the operator, transmission will be automatically
cut after the PTT TIME-OUT time has expired. The PTT time-out timer can be turned off by
pressing ‘N’

PTT TO LEADING ANI 10 to
2500mS

default
200Ms

If Leading ANI (automatic number identification) is being used.
When the PTT key is pressed, the radio will commence transmission and will wait for the PTT
TO LEADING ANI time before is starts sending the ANI.
Enough time is required for the transmitter to turn on and for the receiver at the other side to
lock on to the transmission.
Longer times may be required if :
The receiving radio is scanning
The system is working through a repeater

WAIT TO ANSWER
BACK

10 to
2500mS

default
200mS

The WAIT TO ANSWER BACK time is the time after the radio has decoded its own 5-tone ID
before it keys up its transmitter and starts to answer back. This time is normally used to allow
the sending party to go back to receive so that it can decode the answer-back message.
The radio will only answer back if the 5-tone response on the channel has been programmed to
‘A’nswer-back

REPEATER ACCESS
TIME

100 to
5000mS
default
500mS

If one of the function keys has been programmed to ‘Grab’ a channel.
When the ‘Grab channel’ key is pressed by the operator, the radio will wait for the channel to
become available (no carrier). After the channel has become available, the radio will ‘Grab’ it by
keying the transmitter for the REPEATER ACCESS TIME

FUNCTION KEYS N(one)
E(mergency
)
S(end call)
C(hannel
call)
G(rab
channel)

The four top keys on the control head can be programmed to do the following:
‘M’ - Menu Key (normally assigned to the first key)
‘N’ – Nothing
‘E’ – Send the Emergency calls list (normally assigned to the last (red) key)
‘S’ – Send one of the 100 pre-programmed calls
‘C’ – Send the call which is programmed under the channel  SEL CALL option (normally
assigned to the second key)
‘G’- Grab the current channel when it is free (normally assigned to the third key)

ALARM IN PIN N(ONE)/
S(ELECT)
CALL

The radio has an alarm in pin on the rear power plug. (Trigger by pulling to Ground)
The alarm in pin can be programmed to do the following:
‘N’ – Nothing
‘E’ – Send the Emergency calls list
‘S’ – Send one of the 100 pre-programmed calls

ALLOW MUTE
CHANGE

Y(es)/N(o) If set to YES, the operator can change the Mute (squelch) level.
If set to NO, the mute level remains fixed.

ALLOW AREA
CHANGE

Y(es)/N(o) If set to YES, the operator can select another area (scan group).
If set to NO, the area cannot be changed.

ALLOW VOLUME
CHANGE

Y(es)/N(o) If set to YES, the operator can change the speaker volume
If set to NO, the volume cannot be changed

ALLOW CALL
SELECTION

Y(es)/N(o) If set to YES, the operator can select a call from the list of 100 calls.
If set to NO, call selection is disallowed
Setting call selection to NO still allows the operator to send a call or emergency calls  which
have been programmed into the Function Keys.

ALLOW CHANNEL
CHANGE

Y(es)/N(o) If set to YES, the operator can select another channel.
If set to NO, the operator is barred from changing the channel

ALLOW NUISANCE
CHANNEL DELETION

Y(es)/N(o) If set to YES, the operator can delete a Nuisance Scan Channel from the scan list (NCD).
If set to NO, NCD is prohibited

ALLOW MONITOR
KEY

Y(es)/N(o) If set to YES, the operator can use the monitor (MON) key ‘listen-in ‘ function.
If set to NO, use of the Monitor key is prohibited.

USE LAST CHANNEL
FOUND

Y(es)/N(o) The radio can be programmed to ’remember’  the last scan channel which was found.
If set to YES, the Last Channel is remembered, if set to NO, it is not.
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Five-tone  Screen (F7 from the Main Channel Screen)

F1-HELP       PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO            VER 01-2001
------------------------------------------------------------------------------
CUSTOMER : 
------------------------------------------------------------------------------
OWN 5-TONE ID     :  12345             PAGE ON GROUP CALL : YES
OWN TONESET       :  ZVEI1             PAGE USING HOOTER  : YES   BLOWS : 5
DIAL CALL TONESET :  ZVEI1             PAGE USING SPEAKER : YES

CALL
NUMBER   CALL TONES/CALL TYPE    TONESET  IDENTIFICATION   CHANNEL TRIES EMERG
   1    19243                    ZVEI1   JOHN SMITH        CURRENT   1
   2    123G                     ZVEI1   LOCAL GROUP       CURRENT   1
   3    MARNET 12345             ZVEI1   MARNET 12345        9       3
   4                             ZVEI1   NUMBER 4          CURRENT   1
   5                             ZVEI1   NUMBER 5          CURRENT   1
   6                             ZVEI1   NUMBER 6          CURRENT   1
   7                             ZVEI1   NUMBER 7          CURRENT   1
   8                             ZVEI1   NUMBER 8          CURRENT   1
   9                             ZVEI1   NUMBER 9          CURRENT   1
  10                             ZVEI1   NUMBER 10         CURRENT   1
  11                             ZVEI1   NUMBER 11         CURRENT   1
  12                             ZVEI1   NUMBER 12         CURRENT   1
  13                             ZVEI1   NUMBER 13         CURRENT   1
  14                             ZVEI1   NUMBER 14         CURRENT   1
KEYS : CURSORS, PAGE UP/DWN , Esc
Enter the 5-tone tones which the radio decodes as well as ANI

General Guidelines
The 5-tone  screen contains the following information :

• The Radios Own Identification Number
• The options for paging when a 5-tone call is received by the radio
• The 100 pre-programmed calls which can be sent  OR  Identification of incoming pre-packaged messages

Programming prompts  on the FIVE TONE SCREEN:
PROMPT OPTIONS DESCRIPTION

OWN ID A 1 to 6 digit
number

(normally five
digits)

The radio’s Own ID is
The number that the radio will decode if called by another radio
The number that will be transmitted as an answer-back
The number which will be sent as a leading or trailing ANI
Repeat tones are entered as ‘R’, e.g. 12335 is entered as 123R5
The radio will only decode 5-tone messages if one of the options ‘A’nswer-back,
‘P’age or ‘M'ute has been filled in under the 5-tone response heading on a
channel.
The radio will decode group calls after the first three digits have been received correctly,
e.g. If my ID is 12345, I will decode 123G or 1234G

OWN TONESET ZVEI1
ZVEI2
DZVEI
EEA
CCIR
IRC

Select the toneset for the radio’s OWN ID.

To select a toneset, start typing its name and select one of the tonesets from the drop-down
list.

DIAL CALL TONESET ZVEI1
ZVEI2
DZVEI
EEA
CCIR
IRC

The Dial Call option allows any 5-digit call to be sent in addition to the 100 pre-
programmed calls.
Dial calls are sent from the control head under the SELECT CALL menu by turning the
dial one position left.
To select a toneset, start typing its name and select one of the tonesets from the drop-down
list.

PAGE ON GROUP
CALL

Y(es)/N(o) If this option is set as YES, the radio will page the operator (using the speaker and/or
hooter) if a GROUP CALL is received. If PAGE ON GROUP CALLS is set to NO, the radio
will only page when it receives its OWN ID

PAGE USING HOOTER Y(es)/N(o) The radio has an output on the rear power plug which can drive a hooter or siren. The
output pulls to ground and can sink 500mA. If the radio is to use this output, type ‘Y’es.

BLOWS 1 to 10 The hooter can be blown between 1 and 10 times. Each blow lasts one second and blows are
spaces by three seconds. Up to 10 hooter blows can be issued.

PAGE USING
SPEAKER

Y(es)/N(o) The radio can page through its speaker.  The paging is by means of a ‘BIP’ sound every
three seconds.
Paging can be stopped by pressing the CLEAR button on the control head or by briefly
depressing the PTT key.
Speaker paging stops automatically after 3 minutes



PATHFINDER MOBILE RADIO                    ALL MODELS                                                             Page 16

Pre-programmed calls/messages
• The radio can issue up to 100 pre-programmed calls .
• Each call can be given an identification (e.g. ‘CIVIL DEFENSE’)
• Call identifications are also used to display incoming security messages, for example Pathfinder Emergency

calls or the Farmcall caller identification system.
• The radio can issue special call types such as MARNET security calls, Pathfinder Emergency calls , and

commands to the IRC Robotic range of telemetry transceivers.

PROMPT OPTIONS DESCRIPTION
CALL NUMBER The number of the call to be transmitted or

The number of the calling party for Farmcall/Pathfinder Emergency Calls
CALL TONES/
CALL TYPE

A 16 Digit Number

OR

F2 - A special call
type

Type in the digits of the call to be sent.  Repeat tones are entered as ‘R’, e.g.  123R4 .
Group tones are entered as ‘G’, e.g. 123G

The following special call types can be entered :
MARNET
Pathfinder to Pathfinder Emergency Calls
Robotic outstation commands
Press F2 to enter a special call type.
Select the call type from the drop-down box.
Press Enter.

TONESET ZVEI1
ZVEI2
DZVEI
EEA
CCIR
IRC

Select the toneset for the call.
To select a toneset, start typing its name and select one of the tonesets from the drop-
down list.

Entering a special call will automatically select the correct toneset.  Do not change
this toneset

IDENTIFICATION The ‘name’ of the call The call identification is used for :
Easily identifying the person(s) to which a call is to be sent.  This is particularly useful
when selecting a call to be sent from the control head
Identifying the person who has issued a call for Pathfinder Emergency calls or Farmcall
systems.
The call Identification message is displayed on the control head when the call is sent or
received.

CHANNEL 1 to 200

    OR

C(URRENT)

A call can be sent on the currently selected radio channel or on a specific channel.
If the call is to be sent on the current (dial) channel, type ‘C’
If the call is to be sent on a specific channel, type in the channel number (1 to 200).
If the call is attached to a channel, the radio will automatically change to that channel
If the call is sent on a channel, that channel must be programmed with valid transmit
and receive frequencies.

TRIES 1 to 7 A call can be repeated up to 7 times to ensure that it is received by the other party.
Some special calls, such as MARNET expect a reply and will be sent until the reply is
received or TRIES are exhausted.

EMERG 1 to 10 Calls can be grouped into the list of Emergency Calls.
Grouping of calls into the emergency calls list enables up to 10 calls to be sent using one
button (the Emergency button or the Alarm Input).
Emergency calls are sent in the sequence 1 to 10 (call 1 is sent first and call 10 is sent
last).
Type in the position under the Emergency calls list in which this call is to be sent.

Programming and Sending 5-tone Calls
• Five-tone calls are entered under the 5-tone screen (accessed using the F7) key.
• Next to each call number, enter the call digits and toneset.  F2 is used to select special call types such as

MARNET, Pathfinder Emergency Calls and Robotic Outstation commands.
• A Call Identification is provided so that the operator can easily select the person or group of persons which

are to be called.
• For Farmcall and Pathfinder Emergency calls, the Call Identification is used to select the origin of the

caller.
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An example of a 5-tone screen

F1-HELP       PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO            VER 01-2001
------------------------------------------------------------------------------
CUSTOMER : 
------------------------------------------------------------------------------
OWN 5-TONE ID     :  14213             PAGE ON GROUP CALL : YES
OWN TONESET       :  ZVEI1             PAGE USING HOOTER  : YES   BLOWS : 5
DIAL CALL TONESET :  ZVEI1             PAGE USING SPEAKER : YES

CALL
NUMBER   CALL TONES/CALL TYPE    TONESET  IDENTIFICATION   CHANNEL TRIES EMERG
   1    192R3                    ZVEI1   JOHN SMITH        CURRENT   1
   2    123G                     ZVEI1   LOCAL GROUP       CURRENT   1
   3    MARNET 14213             ZVEI1   MARNET BASE         9       3     1
   4                             ZVEI1   NUMBER 4          CURRENT   1
   5                             ZVEI1   TOM SAWYER        CURRENT   1
   6                             ZVEI1   NUMBER 6          CURRENT   1
   7                             ZVEI1   NUMBER 7          CURRENT   1
   8                             ZVEI1   NUMBER 8          CURRENT   1
   9                             ZVEI1   NUMBER 9          CURRENT   1
  10                             ZVEI1   NUMBER 10         CURRENT   1
  11                             ZVEI1   NUMBER 11         CURRENT   1
  12                             ZVEI1   NUMBER 12         CURRENT   1
  13    EMERGENCY TO PATHFINDER  ZVEI1   MY RADIO NO 13      11      3     2
  14                             ZVEI1   NUMBER 14         CURRENT   1
KEYS : CURSORS, PAGE UP/DWN , Esc
Enter the 5-tone tones which the radio decodes as well as ANI

Call number 1 will call JOHN SMITH who’s ID is 19223.  The call uses the ZVEI1 toneset and will be sent once
on the current channel.

Call number 2 is a Group call and all radios who’s ID’s start with the digits 123 will be paged.

Call Number 3 is a MARNET type call.
• It will send the tones 14219 and expects the MARNET base to reply with the tones 77777.  If the reply is

received, the call will stop.  If no reply is received, the call will be sent 3 times.
• The call will be sent on channel 9 (which is programmed to the MARNET base station’s frequencies).  If the

radio is on any other channel when the call is initiated, it will change to channel 9 before sending the call.
• The call is the first in the list of Emergency Calls.  If the Emergency button is pressed it will be sent first

and the other calls in the emergency list will be sent afterwards.

Refer to the section on MARNET.

Call Number 13 is Pathfinder Emergency call.

• The call is sent to everyone who’s ID starts with the digit 142.
• The radio identifies itself to everyone in the group as 13 (the last two digits of my own ID).
• Every other radio in the group looks up my number (13) in their list and displays  my IDENTIFICATION

on their control heads.

Call Number 5 has no tones to be sent.  This is because it is used to identify TOM SAWYER (who is number 5
in the pathfinder emergency group) when I decode his emergency call.
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Sending the 5-tone calls

Calls can be sent by :

• Selecting the call under the SELECT CALL screen on the control head  OR
• Programming a function key to send a specific call number OR
• Entering the call on the list of Emergency Calls and programming a function key as EMERGENCY OR
• Programming the Alarm Input to send the call (or the Emergency Calls)  OR
• Entering the call number to be sent under the SEL CALL heading on a channel and, when the radio is on

the channel, pressing the Call Button.

An example of the Options  Screen with the Function Keys programmed to send calls

F1-HELP       PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO            VER 01-2001
---------------------------------------------------------------------------------
CHANNELS                               FUNCTION KEYS F1 TO F4 (TOP KEYS)
--------                               -----------------------------------
NUMBER OF AREAS       : 2.             F1 (MENU)   : MENU
CHANNELS IN EACH AREA : 50             F2 (CALL)   : CALL BUTTON
F3 (ACS)    : SELECT CALL 1
SCANNING                               F4 (EMRGNCY): EMERGENCY
--------
FORCE SCAN ON : NO  OFF : NO           ALARM IN PIN (TRIG IN) FUNCTION
ALLOW SET SCAN    : YES                -------------------------------
SCAN TIME ON CHANNEL : 500  ms         FUNCTION    : EMERGENCY
RESUME SCAN TIME     :  5   s
OPERATOR ALLOWED FUNCTIONS
TRANSMIT TIMES                         --------------------------
--------------                         ALLOW MUTE TO BE CHANGED        : YES
PTT TIME-OUT (TOT)  : NONE             ALLOW AREA TO BE CHANGED        : YES
PTT TO LEADING ANI  :2500 ms           ALLOW VOLUME TO BE CHANGED      : YES
WAIT TO ANSWER BACK :2500 ms           ALLOW CALLS TO BE SELECTED      : YES
ALLOW CHANNEL TO BE CHANGED     : YES
GRAB CHANNEL                           ALLOW NUISANCE CHANNEL DELETION : YES
------------                           ALLOW MONITOR KEY               : YES
REPEATER ACCESS TIME   :   500 ms      USE THE LAST CHANNEL FOUND      : YES
--------------------------------------------------------------------------------
Esc – Back to main screen   F5 = Defaults
Enter the number of areas into which the channels are divided

In this options screen, the function keys are programmed as follows:

• F2 is programmed as the Call Button.  If the F2 (CALL) key is pressed, the following will happen

• The radio will look to see if a call number is programmed under the SEL CALL heading on the current
channel.

• If a call is specified, the radio will load the call tones and transmit them.

• If no call is specified on the current channel, the radio will not send a call

• F3 is programmed to send call number 1.  If the F2 key is pressed, the radio will load call number 1 (which
is used to call JOHN SMITH) and will send it on the current channel.

• F4 is programmed to send the list of Emergency Calls.  If the F4 key is pressed, the radio will first send call
number 3 (MARNET CALL) on channel 9 followed by call number 13 (PATHFINDER EMERGENCY) on
channel 11.

• The Alarm in pin is also programmed to send the list of Emergency Calls.  If the pin is pulled low (to
ground), it will send the same calls the F4 key.
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Example main (channel) screen with calls attached to the channels:

        PROGRAMMER FOR IRC PATHFINDER MOBILE RADIO                  VER 09-2000
-----------------------------------------------------------------------------------
CUSTOMER:  Peter Fraser              
-----------------------------------------------------------------------------------
CHAN        FREQUENCY-MHz    SCAN  BCLO   CTCSS        DCS     5TONE  ANI  SEL
 No          Tx        Rx               ENC   DEC    ENC  DEC  RESP        CALL
-----------------------------------------------------------------------------------
  1       68.9000   68.9000                                                  1
  2       68.9000   68.9000   S     Y                                        2
  3       77.1250   85.0125   S     Y  203.5 203.5
  4
  5
  6
  7
  8
  9      68.9875   68.9875    P    Y                           AP           3
 10
 11      74.1375  74.1375     S                                AP           13
 ----------------------------------------------------------------------------------
EDIT KEYS : TAB, CURSORS, PGUP/DWN, F1=DITTO, F2=5-TONE, F3=SIMPLEX, F4=OPTIONS
FILING KEYS: F5=NEW  F6=STORE   F8=RECALL  F9=READ  F10=PROGRAM  F11=SETUP
Enter the transmit frequency in MHz

The following calls will be sent by pressing the CALL (F2) button :
• If the radio is on channel 1, call number 1 (JOHN SMITH) will be sent.
• If the radio is on channel 2, call number 2 (LOCAL GROUP) will be sent.
• If the radio is on channel 3, pressing the CALL button will not send a call.
• If the radio is on channel 9 (the MARNET channel), call number 3 (MARNET) will be sent.
• If the radio is on channel 11, the Pathfinder Emergency call, call number 13 will be sent.

Note that there are two ways to send call number 1

• By pressing the F2 - CALL button when the radio is on channel 1
• By pressing the F3 button when the radio is on any channel.

Note that the MARNET and Pathfinder emergency calls can be sent by  :
• Pressing the F2 - CALL button whilst on channels 9 and 11 respectively
• As part of the Emergency Calls by pressing the F4 – EMERGENCY key whilst on any channel.

MARNET Calls

The Military Area Radio Network (MARNET) system is security system which relies on a MARNET base
station to decode and identify calls sent by radios on the network.
The MARNET base is also capable of calling a radio on the network.

MARNET calls use the ZVEI1 toneset and are 5 digits long.

Calling the MARNET base :
• When a radio sends a call to a MARNET base station, it changes to the MARNET channel and sends its

own ID.
• When the MARNET base receives the call, it replies with the 5-tone sequence ‘’7R7R7’
• When the radio decodes the reply, it stops sending the call.
• If the radio does not receive a reply, it re-sends the call (usually up to 3 times).

Receiving a call from the MARNET base :
• When the MARNET base wishes to call a radio, it sends the radio’s ID.
• When the radio decodes its own ID, it answers back (with the same ID).
• The radio then pages the operator.
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How do I program the Pathfinder radio to work with MARNET?

You have two options :
• ‘Quasi’ MARNET which uses the radio’s own receiver
• Full MARNET which uses a plug-in MARNET receiver (second receiver)

‘Quasi’ MARNET
• Choose a channel to be used for MARNET.  This can be any one of the radio’s 200 channels, e.g. 9.
• On the CHANNEL SCREEN (main screen), enter the following :
• The transmit and receive frequencies of the MARNET base (note, the MARNET base transmit frequency is

your receive frequency and visa-versa).
• Under the SCAN heading, type ‘P’ for PRIORITY SCAN.
• Under the 5TONE RESP (response) type ‘A’ for Answer-Back and ‘P’ for Paging.
• On the CHANNEL IDENTIFICATION SCREEN (TAB key) type ‘MARNET’ and then ENTER under the

CHANNEL ID LINE 2 heading
• Return to the MAIN SCREEN by pressing escape.
• Press F7 to get to the 5-TONE SCREEN.
• Next to the heading OWN 5-TONE ID, type in the 5-tone ID that the radio is to use on the MARNET

system.  Use ‘R’ for repeat tones, e.g. 14R93.
• Next to the heading OWN TONESET, enter ZVEI1 by pressing ‘Z’ and selecting the ZVEI1 toneset from the

list.
• Next to PAGE USING SPEAKER, select ‘YES’ by pressing ‘Y’.
• If you wish to blow the hooter when the MARNET base calls, next to PAGE USING HOOTER, type ‘Y’ES. 

Enter the number of times you want the hooter to be blown.
• On CALL NUMBER 1, under the heading CALL TONES/CALL TYPE, press the F2 key (to select a special

call).
• Press ENTER to accept the MARNET CALL ID (the radio’s OWN ID).
• Under the IDENTIFICATION heading, type ‘MARNET’.
• Under the CHANNEL heading, type the channel number you will be using for MARNET (as selected in a.

above).
• Under the EMERG heading, type ‘1’ (this call will be sent by the EMERGENCY key).
• Return to the MAIN SCREEN by pressing escape.
• Press F4 to get to the OPTIONS SCREEN.
• Next to the FORCE SCAN ON heading, type ‘Y’ES
• Next to the F4 (EMRGNCY) heading, type ‘E’MERGENCY.  The button is now programmed to send the

MARNET call.
• Return to the MAIN SCREEN by pressing escape.
• Press F6 to store the entered data.
• Program the radio.
• Test the operation of the MARNET.

Full MARNET
• Install the second receiver and MARNET boards in the radio.
• Choose a channel to be used for calls to the MARNET base.  This can be any one of the radio’s 200 channels,

e.g. 9.
• On the CHANNEL SCREEN (main screen), page down until the cursor is on channel 201 (second receiver).

 Enter the following :
• The frequencies on which the radio will receive and transmit to the MARNET base station(note, the

MARNET base transmit frequency is your receive frequency and visa-versa).
• Under the 5TONE RESP heading, type ‘A’ for Answer-back and ‘P’ for Paging.
• Next to this channel, enter the same transmit and receive frequencies of the MARNET base as entered next

to channel 201.
• Do NOT enter any data under the 5TONE response heading on this channel.
• On the CHANNEL IDENTIFICATION SCREEN (TAB key) type ‘MARNET’ and then Enter under the

CHANNEL ID LINE 2 heading
• Return to the MAIN SCREEN by pressing escape.
• Press F7 to get to the 5-TONE SCREEN.
• Next to the heading OWN 5-TONE ID, type in the 5-tone ID that the radio is to use on the MARNET

system.  Use ‘R’ for repeat tones, e.g. 14R93.
• Next to the heading OWN TONESET, enter ZVEI1 by pressing ‘Z’ and selecting the ZVEI1 toneset from the
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list.
• Next to PAGE USING SPEAKER, select ‘YES’ by pressing ‘Y’.
• If you wish to blow the hooter when the MARNET base calls, next to PAGE USING HOOTER, type ‘Y’ES. 

Enter the number of times you want the hooter to be blown.
• On CALL NUMBER 1, under the heading CALL TONES/CALL TYPE, press the F2 key (to select a special

call).
• Press ENTER to accept the MARNET CALL ID (the radio’s OWN ID).
• Under the IDENTIFICATION heading, type ‘MARNET’.
• Under the CHANNEL heading, type the channel number you will be using for MARNET (as selected 

above).  This is NOT channel 201.
• Under the EMERG heading, type ‘1’ (this call will be sent by the EMERGENCY key).
• Return to the MAIN SCREEN by pressing escape.
• Press F4 to get to the OPTIONS SCREEN.
• Next to the F4 (EMRGNCY) heading, type ‘E’MERGENCY.  The button is now programmed to send the

MARNET call.
• Return to the MAIN SCREEN by pressing escape.
• Press F6 to store the entered data.
• Program the radio.
• Test the operation of MARNET

Pathfinder Emergency Calls

The Pathfinder radio has a built-in emergency call facility which utilises the radio’s own receiver and 5-tone
decoder.  Alternatively, a second receiver and decoder board can be added to the radio for increased security. 
These are the same boards which are used for MARNET calls.

Pathfinder emergency calls identify the radio which initiated the call (up to 100 radios in a group) and, if so
programmed, will display the name of the caller on the control head.

How pathfinder Emergency calls work :
• All the radios in the group have the same first three digits in their own IDs.
• The second two digits identify the person in the group.

For example, if my ID is 12345, I am number 45 in the group 123.

• When a pathfinder emergency call is sent from a radio, the radio sends a group call to all the radios in the
group (e.g. 123G), and then identifies itself in the group (e.g. 45).

• When the other radios receive my ID, they look the number up in their list of 100 calls and display the call
IDENTIFICATION on the control head.

• If my name has been programmed into their radios, it will be displayed on the control head (e.g. FRED
BLOGGS).  If my name has not been programmed into their radios, they will display my ID number (e.g.
NUMBER 45).

How do I program the Pathfinder radio to send and receive Pathfinder Emergency Calls ?

The following steps should be followed :
• Identify a channel to be used for Pathfinder Emergency calls and program its transmit and receive

frequencies. On the CHANNEL SCREEN (main screen), enter the following :
• The transmit and receive frequencies.  The frequencies must obviously allow the radio to communicate with

others in the group.
• Under the SCAN heading, type ‘P’ for PRIORITY SCAN.
• Under the 5TONE RESP (response) type ‘P’ for Paging.  The radio will now page the operator when it

receives the call.
• On the CHANNEL IDENTIFICATION SCREEN (TAB key) type ‘EMERGENCY’ and then ENTER under

the CHANNEL ID LINE 2 heading.  The channel Identification is used to aid the operator and is not
mandatory.

• Return to the MAIN SCREEN by pressing escape.
• Press F7 to get to the 5-TONE SCREEN.



PATHFINDER MOBILE RADIO                    ALL MODELS                                                             Page 22

• Next to the heading OWN 5-TONE ID, type in the 5-tone ID that the radio is to use in the Pathfinder
Emergency System.  The first three digits are the same as everyone else in the group.  The last two digits
identify me in the group.  Use ‘R’ for repeat tones ( e.g. 123R3 for 12333).

• Next to the heading OWN TONESET, enter ZVEI1 by pressing ‘Z’ and selecting the ZVEI1 toneset from the
list.

• Next to PAGE USING SPEAKER, select ‘YES’ by pressing ‘Y’.
• If you wish to blow the hooter when the radio receives a call, next to PAGE USING HOOTER, type ‘Y’ES. 

Enter the
number of times you want the hooter to be blown.

• Next to PAGE ON GROUP CALLS, type ‘Y’es.  (Pathfinder Emergency calls are group calls).
• Using the down cursor, go to the call number corresponding to your own ID in the group (e.g.  call 45 if your

own ID is 12345).  Under the heading CALL TONES/CALL TYPE, press the F2 key (to select a special call).
 Select PATHFINDER EMERGENCY and press enter.

• You will be prompted for the channel you wish to use, enter the number of the channel that you identified
above.

• The programmer automatically inserts the correct TONESET, CALL ID and CHANNEL.  The programmer
also selects 3 TRIES and puts the call on the EMERGENCY list.

• Return to the MAIN SCREEN by pressing escape.
• Press F4 to get to the OPTIONS SCREEN.
• Next to the FORCE SCAN ON heading, type ‘Y’ES
• Next to the F4 (EMRGNCY) heading, type ‘E’MERGENCY.  The button is now programmed to send the

Pathfinder Emergency call.
• Return to the MAIN SCREEN by pressing escape.
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ALIGNMENT

The reference frequency, deviation and transmit power settings are adjusted using the Programming Software.
The radio need not be opened for these adjustments. The radio must first be programmed with valid operating
frequencies before these settings can be performed.

Adjusting the Reference Frequency.
• Plug the antenna socket into an RF counter via a suitable attenuator.
• Plug the power into the radio
• Plug the radio programming lead into the front of the radio and the other side into the Com Port of the

computer.  The programming Dongle must be present
• Run the programming software (RM4PROG.EXE).
• Select the SETUP menu by pressing the F11 key on the computer.
• Select the correct Com Port by pressing ‘1’ or ‘2’
• Press ‘R’ (reference set-up)
• Follow the instructions on the screen

Adjusting the Transmitter Power.
• Plug the antenna socket into an RF power meter capable of measuring up to 40W.
• Plug the power into the radio
• Plug the radio programming lead into the front of the radio and the other side into the Com Port of the

computer.  The programming Dongle must be present
• Run the programming software (RM4PROG.EXE).
• Select the SETUP menu by pressing the F11 key on the computer.
• Select the correct Com Port by pressing ‘1’ or ‘2’
• Press ‘P’ (power set-up)
• Follow the instructions on the screen

Adjusting the Transmitter Speech Deviation.
• Plug the antenna socket into an RF deviation meter via a suitable attenuator.
• Plug the power into the radio
• Plug the radio programming lead into the front of the radio and the other side into the Com Port of the

computer. The programming Dongle must be present
• Run the programming software (RM4PROG.EXE).
• Select the SETUP menu by pressing the F11 key on the computer.
• Select the correct Com Port by pressing ‘1’ or ‘2’
• Press ‘D’ (deviation set-up)
• Follow the instructions on the screen

Discriminator
The only adjustable item on the Pathfinder mobile radio is the discriminator.  This is factory set to 455kHz and does
not require adjustment under normal circumstances.  If the discriminator is replaced, it should be adjusted as
follows:

• Open the radio by removing the two screws.  Pull the radio out of the rear of the box
• Align the reference frequency as described above.  Do not attempt to tune the discriminator until the

reference frequency has been properly adjusted.
• Connect an RF Signal Generator to the antenna socket.
• Set the signal generator to a channel selected.
• Set the signal generator deviation to 1,5kHz and the RF output level to –117dBm (0,3uV).
• Put an oscilloscope probe onto the discriminator test point (marked ‘DIS’) and adjust the discriminator for

linear detection.  The DC offset voltage should be approximately 2,0V.
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TEST PROCEDURE

Refer to the appropriate circuit diagram (MOBILE RADIO MK4 XX-XX MHz)
Refer to the component location diagram.

1. Program the radio as follows :

RADIO MODEL
53-60MHz 66-88MHz 135-175MHz

Channel 1 53.125MHz 66.125MHz 135.125MHz
Channel 2 57.125MHz 77.125MHz 155.125MHz
Channel 3 60.125MHz 88.125MHz 175.125MHz

2. Open the radio and connect to the power supply and speaker

3. Using the control head, select channel 2 and turn the volume to half-way.

4. Check the following voltages using an oscilloscope set to 2V/cm

MEASUREMENT POINT RESULT COMMENTS
Power Supply Current < 150mA Muted with control head
5V test point 5V U9, 78L05 regulator
Collector Q1 ~3.2V RF Amp
Collector Q7 0V TX On (TX HT)
U4 Pin 4 and 5 5V Synth Supply
Collector Q02 (Rx VCO) 4,8V Rx VCO Supply
Phase Lock Line 2 to 3V Synthesiser Lock
Collector Q4 13,2V TX Final Supply

5. Put the oscilloscope probe on the phase lock line.  Set the time-base to 50mSec/division. Change  
the channel between channels 2 and 3.  Check that the synthesiser achieves lock within 50mSec

6.  The receiver is self-tuning.
Check that the sensitivity is approximately 0,25uV (-119dBm).
Check that the mute operates properly.
Set the Volume control to maximum and check that at least 8V p-p is present at the loudspeaker
terminals.

WARNING – Do not let the transmitter overheat during the following tests.  Do not transmit for more than
1min continuously with the radio case removed.

7. Adjust the transmitter power to 30W using the programming software alignment procedure.

Whilst depressing the PTT switch, perform the following tests on channel 2 :

MEASUREMENT POINT RESULT COMMENTS
Power Supply Current 4 to 5A Transmit Current
Speaker Noise None Muted
Collector Q7 12V Tx On (TX HT)
Red Lamp ON Transmitter On
Collector Q5 > 4V TX driver supply ALC
Phase Lock Line 0,8 to 4,5V Phase Lock
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8. Check that the transmitter power is greater than 25W on all three channels and that the power supply
current is always less than 5,5A.

9. Set the channel switch to channel 1 and confirm that the lock voltage is > 0,8V. Set the channel switch to
channel 3 and confirm that the lock voltage is < 4.5V.

10. While whistling into the microphone, make sure that a 4V p-p signal is present on the modulation (MOD)
test point (next to U5).  The speech deviation is set-up as described in the section on aligning the radio
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CIRCUIT DESCRIPTION

CHANNEL SYNTHESIZER

The synthesizer consists of the following circuit blocks

Rx and Tx Voltage Controlled Oscillators VCO
VCO Supply switch Q10, Q11
MICRO-PROCESSOR U8
EEPROM U7
Synthesizer I.C. U4
Reference X-tal oscillator X1

VCO’s

There are two VCO’s part of the main PCB, the Receiver VCO and the Transmitter VCO. They are essentially
stable oscillators whose frequencies can be controlled by an external voltage at their phase lock input points.

RF power output is +4 dBm for the Rx VCO and 0 dBm for the TX VCO

The VCO’s are wide band and have no tuning points.

The receiver VCO operates at the receiver frequency + the 1st IF frequency (high side mix). The transmitter
VCO operates directly at the transmitter frequency. Both VCO’s derive their lock voltage from the same
synthesiser and also share the same loop filter.

Channel Selection

Channel selection is via the control head of the radio. If the radio is switched off and later switched on again,
the last selected channel is displayed.

EEProm

The EEPROM is Electrically Erasable and can be reprogrammed 100,000 times. It is programmed via the
Microphone socket on the radio (SKT2)  or via the microphone socket on the control head

Programming software and programming hardware is available from IRC.

Synthesizer Integrated Circuit

The synthesizer integrated circuit (U4) contains two independent synthesisers. One is used to control the
receiver and transmitter VCO’s, and the other is used to synthesise the IF offset oscillator of 21.855MHz

E
ach synthesiser has the same number of functional blocks

Reference Divider - divides the reference frequency to the comparison frequency
Variable Ratio Divider - divides the VCO frequencies to the comparison frequency
Phase detector     - compares the comparison frequencies of the reference divider and the  

variable ratio divider.
No lock detector - pin 20 goes low for no lock thereby disabling transmissions on false 

frequencies
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The operation of a synthesizer is simple. Two waveforms are compared in phase and the resultant DC output is
applied to the VCO input to hold the frequency / phase constant. The phase detector does the phase
comparison. The frequency of the two waveforms being compared in the primary synthesiser is at the
channel spacing of the radio (12.5 kHz). The synthesizer chip pin 6 takes in the primary VCO frequency. R93 is
a pull up resistor for the out of lock detector which signals the uP that lock is achieved. U4 also contains a
Digital to Analogue converter which is used in this design to switch the transmitter on and off. Data for the
synthesiser is fed in via pins 11, 12, and 13 from the u-Processor U8.

The secondary synthesiser is used to control the frequency of the IF offset oscillator (21.855MHz). Its
comparison frequency is 15 kHz  Its frequency is fed in at pin 15 and its phase detector output is at pin 17.

Reference Crystal Oscillator

The reference Crystal is X1. It operates at 9,6 MHz and is extremely stable. Fine tuning is done by adjusting
the voltage applied to the varicap diode (D18) derived from the D-A converter U6 during the alignment
procedure. In the event of this Crystal being damaged, it must be replaced with a Crystal of similar stability.

Loop Filter

The loop filter consists of C96, and the phase advance network C95 together with R76 and R75

When the loop is locked, the voltage at pin 20 of U4 rises above 1 Volt. If the loop is not in lock the voltage at
this pin is below 0.5V thereby inhibiting transmissions.

RECEIVER

The receiver is of the double conversion superheterodyne type. Incoming frequencies are first converted to the
first IF frequency of 21.4 MHz and then to the second IF frequency of 455 kHz. Demodulation employs a phase
detecting discriminator. The audio signal is first passed through a 5-pole 300Hz high pass filter (U2 pins 14 &
8) to eliminate CTCSS signals and then via a 6dB/oct. de-emphasis network (R45 & R123 & C145) to convert
the incoming phase modulated RF signal back to FM.  Two Audio amplifiers (U10) each capable of delivering 4
Watts of audio are incorporated whose outputs are at the rear connector SKT6. The volume of the audio signal
is controlled by the D-A converter (U6) pins 9 & 10. These voltages also mute the AF Amp.

The main elements of the Receiver are: -

• RF Amplifier Q1
• First  Mixer (diode ring) L10, D8, D9, L11
• Crystal filter  F1 & F2
• IF Pre-amplifier Q2
• IF Amplifier U1
• IF Filter F3
• Hi pass filter (300Hz) U2
• Audio Amplifier U10
• Mute / Squelch U6

R F Amplifier

• Signals entering the antenna pass through the low pass filter and are coupled into the first two stages of
the RF band-pass filter via L5. They are then amplified by Q1, and are further filtered in the next two
stages of the RF band pass filter.

• The RF amplifier chain has an image response is greater than -75 dB. Gain is approximately 10 dB.
• During reception D13, D14 & D3 do not conduct.
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Receiver Tuning

The receiver front end is automatically tuned when programming the radio’s operating frequencies.  This
tuning voltage is programmed into the PROM during programming in a digital format.  The digital words  are
converted into a tuning voltage by the D-A converter U6.  This voltage changes with frequency of operation and
is applied to varicaps D4 to D7 to tune the RF amplifier filter. The filter has a relatively narrow bandwidth
thereby optimising receiver intermodulation and blocking performance. The prescribed tuning law is defined by
the programming software and cannot be altered.

First Mixer
• This mixer is of the high dynamic range diode ring type and is double balanced to help eliminate spurious

responses. The RF signal enters at L10, the local oscillator signal from the synthesizer on another winding
of L10 and the output is from of L11

• Gain is approx. -7dB. Gain is restored by Q2 before entering the IF amplifier IC U1 at pin 16.
• Receiver sensitivity if the signal is injected at L10 from a 50 ohm source is approx. -111dBm. 
• R16, C32, and L12 ensure that the mixer is terminated at all frequencies by 50 ohms. This network does

not absorb IF energy.

Crystal Filter
• The output of the mixer is matched to the first crystal filter by the network L13, and C33
• The two sections of the crystal filter F1 & F2 are coupled by C34.
• The output of the crystal filter is matched to the low noise amplifier Q2 using C35 & L14.
• The crystal filter F1 & F2  provides >30 dB of adjacent channel performance and also attenuates the 455

KHz image mixing by >75 dB.
• The ceramic filter F3 provides a further 45 dB of adjacent channel filtering.

I F Amplifier
• The IF Amplifier integrated circuit (U1) contains an oscillator, a mixer, limiting amplifiers, and a phase

detector type discriminator. It also contains an operational amplifier and a threshold detector with
hysteresis which are both used for squelch applications. An RSSI (relative signal strength indicator)
voltage is available at pin 13. This voltage is fed to an analogue input of the uP

• The incoming signal at pin 16 from the crystal filter is down converted to 455 kHz by mixing it with the
second local oscillator frequency.

• After some amplification, this 455 KHz signal at pin 3 is filtered by F3. The signal re-enters U1 at pin 5
whereupon it is amplified until limiting occurs.

• The second local oscillator frequency is synthesised thereby maintaining the stability of the reference
Crystal

• X1. This oscillator comprises L27 with feedback capacitors C101 and C102. Its frequency is controlled by
the synthesiser U4 via loop filter C97, R77 and C98 and the varicap diode D16 coupled to the oscillator
circuit by C99.

• C107 and C108 are decoupling capacitors. L28 is the discriminator (C109 is internal to the discriminator)
• The wide-band audio signal is present at pin 9.  R27 and C45 form a low-pass filter which cuts frequencies

above 3 kHz. 
• Sub audio filter U2 with associated components form a high pass filter to remove CTCSS and DCS

frequency components below 300Hz before the audio signal is passed to the audio amplifier

Audio Amplifier
• The dual Audio Amplifier U10 is capable of delivering 2 X 5 Watts of power into the 14 ohm loudspeaker

outlets of SKT6 at the rear of the radio. It is  muted by the DC voltage at its pins 1 & 7. Volume is also
controlled at pins 1 & 7

• A second muting function (used to mute only speech signals) is controlled by pin 27 of the uP which places a
short to ground after R45.

• The dynamic gain of audio signals is determined by R45 + R123 and C145. Thus the higher the frequency of
the audio signal, the lower the gain. This 6dB/Oct de-emphasis is required to de-emphasize the
pre-emphasized transmitted audio signal. The gain of the amplifier is limited at low frequencies by  C147 &
C148.

• U10 is used in the BTL (Bridge Tied Load) configuration. It is therefore possible to connect the
loudspeaker/s directly to the audio amplifier without coupling capacitors
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Mute / Squelch
• The mute system is based on the fact that with no carrier signal present, the recovered audio signal has a

significant amount of high frequency noise. As carrier becomes present the amount of high frequency noise
diminishes rapidly. This change of noise content is used to determine whether there is carrier present or
not.

• Pin 10 of U1 is the input of an operational amplifier. Pin 11 is its output. This amplifier together with
feedback elements R24 C42 C43 and R25 form a tuned amplifier at about 20 kHz. Signal is fed to this filter
via R26 and C44. The band limited noise signal is rectified by D10 as coupled to it by C41. The average
value of the recovered DC signal is fed to an analogue input of the uP at pin 3. The rectified signal is
averaged by R23 and C143. 

• In the absence of a carrier, a lot of noise is present, and pin 3 of the uP is pulled low as limited by R22.  The
noise voltage is read by the uP using an internal A/D converter and compared to the operator mute setting.
 The uP will then mute and unmute the audio amplifier U10.

• When the transmitter is activated, the audio amplifier is also muted.

TRANSMITTER

The main elements of the transmitter are: -

Microphone Amplifier U5
Modulator TX VCO
Transmitter Amplifier Q4, Q5, Q9
TX / RX switching D13, D14, D3
Low pass filter L1, L2, L3

Microphone Amplifier
• The microphone amplifier is of the VOGAD type. ( Voice Operated Gain Adjusting Device ). The microphone

signal is first amplified by two sections of U5 to a level of +/-5 Vp-p (U5 pin 8). Bias for these amplifiers is
provided by R100 & R101. Before the microphone signal is amplified, it is passed through a 6 dB / Oct
pre-emphasis network, R98 and C114. C115 provides RFI filtering.

• When the signal at pin 8 of U5C exceeds the conducting threshold of Q13, C120 is charged to a positive
potential. This causes Q12 an FET to conduct partially. In doing so it increases the amount of negative
feedback thereby reducing gain. Thus, any signal over a 35 dB dynamic range is held constant.

• R104 and C109 provide dynamic feedback to reduce harmonic distortion caused by Q12.
• 5-tone signals are injected via C118 & R106.

WARNING : External Tone signals alone must NEVER cause more than +/- 5 Vp-p to be present at pin 8 of 
U5

• To minimise splattering during transmissions,  the modulation signal passes through a three-pole low pass
filter (R112, C121, R113, C122, R114, & C123) which cuts off at 3 kHz. This filter output is at pin 14 of U5

• Speech deviation is set by altering the DC voltage at the base of Q13. This voltage is set by the  D-A
converter U6 (pin 13).  The DC voltage is programmed into the PROM during programming.

Modulator
• The loop bandwidth of the phase locked loop is designed to be about 200 Hz. This bandwidth is not perfectly

constant since the VCO tuning law is not linear and also the division ratios change with transmitted
frequency. The loop bandwidth is never greater than 300 Hz.

• Within the loop bandwidth the phase locked loop will tend to cancel disturbances, but outside the loop
bandwidth the VCO can be modulated. This principle is used to modulate the transmitter for  Speech
signals which are rarely lower than 300 Hz. The VCO is modulated by adding a small portion of the
Microphone signal to the phase lock input of the synthesizer via R116 as shunted by R75. Frequency
compensation is accomplished by C124.

• To prevent variations of deviation for CTCSS and DCS modulation signals with loop bandwidth changes,
two point modulation is used. CTCSS and DCS modulation is applied directly to the reference crystal
oscillator via U3 pin 1 and its associated components with some frequency correction via R117. Since DCS
contains very low frequency components, this second modulation input is DC coupled to D18.
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Transmitter Amplifier
• The transmitter amplifier is broadband and covers the overall frequency band of each radio. It comprises

Q9, Q5, and Q4 with their respective matching networks. Power output exceeds 25W
• If the synthesizer is out of lock, the transmitter is switched off by the microprocessor which monitors the

pin 20 on the synthesizer.
• Power to Q4 is direct from the battery
• Power to the driver transistor Q5 is only present when TX HT is present (Q7 conducting)
• ALC. is applied to the driver transistor Q5. The ALC. circuit keeps power output constant. The power level

is detected at the antenna terminal via attenuator C3 & C4 & detector diode D1 and applied to pin 5 of U3.
This signal is compared to the desired output power level (D-A converter U6 pin 15). After amplification by
Q6 the resultant voltage is the supply voltage of Q5. The control loop is held stable by feedback elements
R56, C59 and C81.

TX / RX  Switching
• TX HT is applied by Q7 conducting. A direct current of 35mA  then passes via R53, R54, R55,  D3, L5, D13

& D14, & L15  thereby allowing the transmitter signal to be passed to the antenna via C8 and the low pass
filter.  During transmissions D13 & D14 and D3 are shut to RF signals. L5 acts as a shunt inductor to
ground which does not upset transmitter power. The signal at the cathode of D3 which enters the receiver
is minimal as it is bypassed to ground via C14. The receiver thus sees very little of the transmitted signal.

• R46 ensures that diodes D13 & D14 have 0 volts across them during receive conditions. Thus the antenna
signal is not attenuated before it enters the receiver.

Low Pass Filter
The low pass filter comprises L1 L2 L3 and associated capacitors. It attenuates all harmonic frequencies by 55
dB. R1 ensures that no static build-up can occur on the antenna.

OTHER CIRCUITS

5 Volt Regulator
The 5 volt reference U9, provides a stable supply to many circuits of the radio.
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PARTS LISTS

MIDBAND PATHFINDER 66-88MHz

PART VALUE PART VALUE PART VALUE PART VALUE PART VALUE PART VALUE
RESISTORS R55 100E 1206 R110 220E C6 39P C61 - C116 33P
R1 100K 1206 R56 1K R111 3K3 C7 680P C62 47P C117 100N
R2 47K R57 1K R112 33K C8 12P C63 47P C118 220P
R3 47K R58 1K R113 33K C9 39P C64 56P C119 100N
R4 1K R59 47E 0207 R114 33K C10 10P C65 56P C120 100N
R5 22K R60 39E R115 4K7 C11 18P C66 56P C121 2N7
R6 22K R61 560E R116 2M2 C12 100P C67 56P C122 10N
R7 22K R62 10E R117 3M3 C13 - C68 820P C123 220P
R8 47K R63 22K R118 1M C14 220P C69 100N C124 330P
R9 220E R64 1K R119 1M C15 10P C70 10UF 20V C125 27P
R10 47E R65 47K R120 22K C16 27P C71 1N C126 33P
R11 2K2 R66 47K R121 10K C17 - C72 10E RES C127 56P
R12 22K R67 1K R122 10E C18 150P C73 150P C128 33P
R13 22K R68 100E 1206 R123 2K2 C19 33P C74 47P C129 1N
R14 22K R69 100E 1206 R124 10K C20 100P C75 180P C130 -
R15 2K2 R70 6K8 R125 - C21 1N C76 100P C131 47P
R16 47E R71 47E R126 33K C22 10N C77 1N C132 47P
R17 10E R72 4M7 R127 3K3 C23 18P C78 - C133 47P
R18 100K R73 220E R128 1K C24 22P C79 10N C134 47P
R19 5K6 R74 220E R129 1K C25 - C80 10N C135 47P
R20 390E R75 330E R130 3K3 C26 150P C81 10N C136 47P
R21 2K2 R76 3K3 R131 100K C27 100N C82 10N C137 100N
R22 470K R77 12K R132 4K7 C28 22P C83 1UF Z5U C138 47P
R23 100K R78 100K R133 4K7 C29 15P C84 56P C139 47P
R24 470K R79 10K R134 2K2 C30 1N C85 56P C140 47P
R25 2K2 R80 22E R135 100K C31 10UF 20V C86 68P C141 47P
R26 10K R81 10K R136 330E C32 470P C87 10N C142 100N
R27 4K7 R82 10K R137 10K C33 33P C88 10N C143 0,47UF TANT
R28 82K R83 22E R138 10K C34 15P C89 47P C144 15P
R29 3M3 R84 100K R139 150K C35 18P C90 - C145 100N
R30 330K R85 8K2 R140 150K C36 1N C91 5P6 C146 100N
R31 220K R86 22E R141 150K C37 10N C92 5P6 C147 22N
R32 2M2 R87 100K R142 15K C38 100P C93 - C148 22N
R33 2K2 R88 100K R143 10K C39 - C94 - C149 10N
R34 10K R89 100K R144 10K C40 - C95 1UF TANT C150 10N
R35 150K R90 100K R145 4K7 C41 10N C96 0,1UF TANTC151 47P
R36 150K R91 4K7 R146 100K C42 39P C97 10N C152 47P
R37 150K R92 10K R147 4E7 C43 470P C98 100N C153 47P
R38 82K R93 47K R148 1K C44 470P C99 82P C154 47P
R39 10K R94 1K R149 680E C45 4N7 C100 22P C155 47P
R40 18K R95 22K R150 4K7 C46 1000P C101 150P C156 47P
R41 10K R96 - R151 10K C47 1000P C102 150P C157 47P
R42 10K R97 - R152 4K7 C48 1000P C103 100N C158 47P
R43 100K R98 1K R153 15E C49 1000P C104 10N C159 47P
R44 100K R99 1M R154 15E C50 1000P C105 10N C160 -
R45 2K2 R100 100K R155 15E C51 - C106 47UF 20V C161 470P
R46 22K 1206 R101 180K R156 10K C52 - C107 47N C162 33N
R47 100E 0207 R103 150K R157 10E C53 1N C108 47N C163 8N2
R48 220E 0207 R103 3K3 R158 10K C54 4N7 C109 - C164 47N
R49 10E 1206 R104 100K CAPACITORS C55 10N C110 47N C165 1UF Z5U
R50 10K R105 22K C1 820P C56 680P C111 - C166 1UF Z5U
R51 10K R106 2M2 C2 22P C57 1UF C112 - C167 47UF 20V
R52 1K R107 470K C3 1P C58 10N C113 2N2 C168 47UF 20V
R53 100E 1206 R108 100K C4 8P2 C59 100N C114 10N C169 2200UF 25V
R54 100E 1206 R109 1M C5 6P8 C60 10N C115 100P C170 -
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MIDBAND PATHFINDER 66-88MHz (continued)

PART VALUE PART VALUE PART VALUE PART VALUE
DIODES U1 MC3371D TRANSMIT VCO PLUGS AND SOCKETS
D1 LL4148 U2 LM324D R01 22E SKT1 BNC FEMALE MEDIUM
D2 LL4148 U3 LM358D R02 68K SKT2 RJ45 8 WAY R/A SKT
D3 BA423AL U4 UMA1018 R03 1K SKT3 8 WAY 2,54mm HEADER STRT
D4 BB148 U5 LM324D R04 1K SKT4 8 WAY 2,54mm HEADER STRT
D5 BB148 U6 TDA8444T R05 220E SKT5 RJ45 6WAY R/A SKT
D6 BB148 U7 24LC128 R06 - SKT6 5569 4,2mm CENTER 8 WAY R/A
D7 BB148 U8 PIC16C73B IRC C01 10N
D8 PMBD535 (MIXER)U9 78L05 C02 1P ANCILLARIES
D9 PMDB535 (MIXER)U10 TDA7057AQ C03 1UF Z5U MICROPHONE – PATHFINDER
D10 LL4148 INDUCTORS C04 10N SPEAKER – PATHFINDER
D11 - L1 L1 RMM1MK4 C05 470P FUSE HOLDER – PATHFINDER
D12 BAV23 L2 L2 RMM1MK4 C06 820P FUSE 10A SPADE
D13 BA423AL L3 L3 RMM1MK4 C07 820P MICROPHONE HOOK – PATHFINDER
D14 BA423AL L4 - Q01 BFG92AX
D15 LED mm RED L5 L5 RMM1MK4 Q02 BCW60B NUTS + BOLTS
D16 BB148 L6 270NH 1008 Q03 MMBFJ310 M3 x 8mm CHEESE HEAD
D17 4K7 RES 1206 L7 270NH 1008 L01 100E RESISTOR M3 EXTERNAL STAR WASHER
D18 BB148 L8 270NH 1008 L02 270NH 1008 M3 NUT
D19 LED 3mm GREEN L9 270NH 1008 L03 330NH LL2012 M3 x 12mm CHEESE HEAD
D20 LL4004 L10 617DB-1010 D01 BB148 M3 x 8mm COUNTER SUNK
D21 1N5404 L11 617DB-1010 D02 BB148 M4 x 20mm CHEESE HEAD
TRANSISTORS L12 100NH 1008 RECEIVE VCO M5 DOME NUT
Q1 BFG92AX L13 1,5UH 1008 R01 22E M5 FLAT WASHER
Q2 BFR92A L14 2,7UH 1008 R02 33K M5 INTERNAL STAR WASHER
Q3 BC807B L15 L15 RMM1MK4 R03 2K2 M4 x 8mm BLACK CHEESE HEAD
Q4 MRF1946A L16 L16 RMM1MK4 R04 1K
Q5 2SC1971 L17 L17 RMM1MK4 R05 220E HARDWARE
Q6 BD438 L18 R7AB62152A7X1 R06 - CASE RM4
Q7 BC807B L19 1UH EC24 C01 10N HEATSINK  RM4
Q8 BCW60B L20 1UH EC24 C02 2P2 ALUMINIUM FRAME  RM4
Q9 BFG97 L21 L21 RMM1MK4 C03 1UF L-BRACKET (FOR Q4) RM4
Q10 BC807B L22 L22 RMM1MK4 C04 10N FRONT PANEL RM4 (PLASTIC)
Q11 BC807B L23 120NH EC24 C05 470P
Q12 BFR31 L24 3.5x4,7x0,8 TM6 C06 820P
Q13 BC807B L25 18NH LL2012 C07 820P
Q14 BCW60B L26 82NH LL2012 Q01 BFG92AX
Q15 2SC2883 L27 470NH LL2012 Q02 BCW60B

L28 7LC-A8289HM Q03 MMBFJ310
L29 12P CAPACITORL01 100E RESISTOR

CRYSTALS L02 150NH 1008
X1 9,6MHz 5ppm FILTERS L03 470NH 1008
X2 4MHz LOW PROF F1/F2 21M7B D01 BB148

F3 ALFC455G D02 BB148

NOTES

RESISTORS All 0805 5% 0,1W Unless otherwise stated
1206 is 0,15W 5%
0207 is leaded 0,25W 5%

CAPACITORS All 0805 unless otherwise stated
All values in Picofarads (P) are NPO Ceramic 5%
All values in Nanofarads (N) are X7R Ceramic 10%
1uF Z5U is 1206 Ceramic Z5U 20%
Tantalum are all case size A
Values > 1uF are Electrolytic
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PARTS LISTS

HIGHBAND PATHFINDER 135 TO 175MHz

PART VALUE PART VALUE PART VALUE PART VALUE PARTVALUE PARTVALUE
RESISTORS R55 100E 1206 R110 220E C6 27P C61 - C116 33P
R1 100K 1206 R56 1K R111 3K3 C7 470P C62 22P C117 100N
R2 47K R57 1K R112 33K C8 6P8 C63 22P C118 220P
R3 47K R58 1K R113 33K C9 27P C64 33P C119 100N
R4 1K R59 - R114 33K C10 5P6 C65 33P C120 100N
R5 - R60 22E R115 4K7 C11 10P C66 33P C121 2N7
R6 22K R61 330E R116 3M3 C12 47P C67 33P C122 10N
R7 22K R62 10E R117 3M3 C13 - C68 820P C123 220P
R8 33K R63 22K R118 1M C14 820P C69 100N C124 220P
R9 220E R64 1K R119 1M C15 6P8 C70 10UF 20V C125 22P
R10 100E R65 47K R120 22K C16 18P C71 1N C126 39P
R11 2K2 R66 47K R121 10K C17 1P2 C72 100P C127 56P
R12 22K R67 1K R122 10E C18 8,2NH LL2012 C73 82P C128 39P
R13 - R68 47E 1206 R123 2K2 C19 18P C74 47P C129 1N
R14 22K R69 47E 1206 R124 10K C20 330P C75 82P C130 -
R15 2K2 R70 8K2 R125 - C21 1N C76 100P C131 47P
R16 47E R71 10E R126 33K C22 10N C77 1N C132 47P
R17 10E R72 4M7 R127 3K3 C23 12P C78 - C133 47P
R18 100K R73 220E R128 1K C24 27P C79 10N C134 47P
R19 5K6 R74 220E R129 1K C25 1P2 C80 10N C135 47P
R20 390E R75 220E R130 3K3 C26 8,2NH LL2012 C81 10N C136 47P
R21 2K2 R76 3K3 R131 100K C27 100N C82 10N C137 100N
R22 470K R77 12K R132 4K7 C28 22P C83 1UF Z5U C138 47P
R23 100K R78 100K R133 4K7 C29 15P C84 47P C139 47P
R24 470K R79 10K R134 2K2 C30 1N C85 47P C140 47P
R25 2K2 R80 22E R135 100K C31 10UF 20V C86 27P C141 47P
R26 10K R81 10K R136 330E C32 470P C87 10N C142 100N
R27 4K7 R82 10K R137 10K C33 33P C88 10N C143 0,47UF TANT
R28 82K R83 22E R138 10K C34 15P C89 100P C144 15P
R29 3M3 R84 100K R139 150K C35 18P C90 - C145 100N
R30 330K R85 8K2 R140 150K C36 1N C91 5P6 C146 100N
R31 220K R86 22E R141 150K C37 10N C92 5P6 C147 22N
R32 2M2 R87 100K R142 33K C38 100P C93 3P3 C148 22N
R33 2K2 R88 100K R143 10K C39 - C94 - C149 10N
R34 10K R89 100K R144 10K C40 - C95 1UF TANT C150 10N
R35 150K R90 100K R145 4K7 C41 10N C96 0,1UF TANT C151 47P
R36 150K R91 4K7 R146 100K C42 39P C97 10N C152 47P
R37 150K R92 10K R147 4E7 C43 470P C98 100N C153 47P
R38 82K R93 47K R148 1K C44 470P C99 82P C154 47P
R39 10K R94 1K R149 680E C45 4N7 C100 22P C155 47P
R40 18K R95 22K R150 4K7 C46 1000P C101 150P C156 47P
R41 10K R96 - R151 10K C47 1000P C102 150P C157 47P
R42 10K R97 - R152 4K7 C48 1000P C103 100N C158 47P
R43 100K R98 1K R153 15E C49 1000P C104 10N C159 47P
R44 100K R99 1M R154 15E C50 1000P C105 10N C160 -
R45 2K2 R100 100K R155 15E C51 - C106 47UF 20V C161 470P
R46 22K 1206 R101 180K R156 10K C52 - C107 47N C162 33N
R47 100E 0207 R102 150K R157 10E C53 1N C108 47N C163 8N2
R48 220E 0207 R103 3K3 R158 10K C54 4N7 C109 - C164 47N
R49 33E 1206 R104 100K CAPACITORS C55 10N C110 47N C165 1UF Z5U
R50 10K R105 22K C1 820P C56 680P C111 - C166 1UF Z5U
R51 10K R106 2M2 C2 10P C57 1UF C112 - C167 47UF 20V
R52 1K R107 470K C3 1P C58 10N C113 2N2 C168 47UF 20V
R53 100E 1206 R108 100K C4 10P C59 100N C114 10N C169 2200UF 25V
R54 100E 1206 R109 1M C5 3P9 C60 10N C115 100P C170 -
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HIGHBAND PATHFINDER 135-175MHz (continued)

PART VALUE PART VALUE PART VALUE PART VALUE
DIODES U1 MC3371D TRANSMIT VCO PLUGS AND SOCKETS
D1 LL4148 U2 LM324D R01 10E SKT1 BNC FEMALE MEDIUM
D2 LL4148 U3 LM358D R02 33K SKT2 RJ45 8 WAY R/A SKT
D3 BA423AL U4 UMA1018 R03 1K SKT3 8 WAY 2,54mm HEADER STRT
D4 BB148 U5 LM324D R04 470E SKT4 8 WAY 2,54mm HEADER STRT
D5 BB148 U6 TDA8444T R05 220E SKT5 RJ45 6WAY R/A SKT
D6 BB148 U7 24LC128 R06 - SKT6 5569 4,2mm CENTER 8 WAY R/A
D7 BB148 U8 PIC16C73B IRC C01 10N
D8 PMBD535 (MIXER)U9 78L05 C02 1P ANCILLARIES
D9 PMDB535 (MIXER)U10 TDA7057AQ C03 1UF Z5U MICROPHONE – PATHFINDER
D10 LL4148 INDUCTORS C04 10N SPEAKER – PATHFINDER
D11 - L1 L1 RMH1MK4 C05 820P FUSE HOLDER – PATHFINDER
D12 BAV23 L2 L2 RMH1MK4 C06 820P FUSE 10A SPADE
D13 BA423AL L3 L3 RMH1MK4 C07 820P MICROPHONE HOOK – PATHFINDER
D14 BA423AL L4 - Q01 BFG92AX
D15 LED mm RED L5 L5 RMH1MK4 Q02 BCW60B NUTS + BOLTS
D16 BB148 L6 100NH 1008 Q03 MMBFJ310 M3 x 8mm CHEESE HEAD
D17 4K7 RES 1206 L7 100NH 1008 L01 100E RESISTOR M3 EXTERNAL STAR WASHER
D18 BB148 L8 100NH 1008 L02 56NH 1008 M3 NUT
D19 LED 3mm GREEN L9 100NH 1008 L03 220NH LL2012 M3 x 12mm CHEESE HEAD
D20 LL4004 L10 617DB-1010 D01 BB148 M3 x 8mm COUNTER SUNK
D21 1N5404 L11 617DB-1010 D02 BB148 M4 x 20mm CHEESE HEAD
TRANSISTORS L12 100NH 1008 RECEIVE VCO M5 DOME NUT
Q1 BFG92AX L13 1,5UH 1008 R01 22E M5 FLAT WASHER
Q2 BFR92A L14 2,7UH 1008 R02 68K M5 INTERNAL STAR WASHER
Q3 BC807B L15 L15 RMH1MK4 R03 2K2 M4 x 8mm BLACK CHEESE HEAD
Q4 MRF1946A L16 L16 RMH1MK4 R04 220E
Q5 2SC1971 L17 L17 RMH1MK4 R05 220E HARDWARE
Q6 BD438 L18 R7AB62152A7X1 R06 - CASE RM4
Q7 BC807B L19 1UH EC24 C01 10N HEATSINK  RM4
Q8 BCW60B L20 1UH EC24 C02 4P7 ALUMINIUM FRAME  RM4
Q9 BFG97 L21 L21 RMH1MK4 C03 1UF L-BRACKET (FOR Q4) RM4
Q10 BC807B L22 L22 RMH1MK4 C04 10N FRONT PANEL RM4 (PLASTIC)
Q11 BC807B L23 L23 RMH1MK4 C05 470P
Q12 BFR31 L24 3.5x4,7x0,8 TM6 C06 820P
Q13 BC807B L25 0E RESISTOR C07 820P
Q14 BCW60B L26 33NH LL2012 Q01 BFG92AX
Q15 2SC2883 L27 470NH LL2012 Q02 BCW60B

L28 7LC-A8289HM Q03 2SK711
L29 47NH LL2012 L01 220NH LL2012

CRYSTALS L02 39NH 1008
X1 9,6MHz 5ppm FILTERS L03 470NH LL2012
X2 4MHz LOW PROF F1/F2 21M7B D01 BB148

F3 ALFC455G D02 BB148

NOTES

RESISTORS All 0805 5% 0,1W Unless otherwise stated
1206 is 0,15W 5%
0207 is leaded 0,25W 5%

CAPACITORS All 0805 unless otherwise stated
All values in Picofarads (P) are NPO Ceramic 5%
All values in Nanofarads (N) are X7R Ceramic 10%
1uF Z5U is 1206 Ceramic Z5U 20%
Tantalum are all case size A
Values > 1uF are Electrolytic
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PARTS LISTS

LOWBAND PATHFINDER 53 TO 60MHz

PART VALUE PART VALUE PART VALUE PART VALUE PART VALUE PART VALUE
RESISTORS R55 100E 1206 R110 220E C6 56P C61 - C116 33P
R1 100K 1206 R56 1K R111 3K3 C7 820P C62 68P C117 100N
R2 47K R57 1K R112 33K C8 15P C63 82P C118 220P
R3 47K R58 1K R113 33K C9 56P C64 68P C119 100N
R4 1K R59 100E 0207 R114 33K C10 15P C65 68P C120 100N
R5 22K R60 39E R115 4K7 C11 27P C66 68P C121 2N7
R6 22K R61 560E R116 2M2 C12 100P C67 68P C122 10N
R7 22K R62 10E R117 3M3 C13 - C68 220P C123 220P
R8 47K R63 22K R118 1M C14 820P C69 100N C124 470P
R9 220E R64 1K R119 1M C15 18P C70 10UF 20V C125 27P
R10 47E R65 47K R120 22K C16 33P C71 1N C126 33P
R11 2K2 R66 47K R121 10K C17 - C72 - C127 56P
R12 22K R67 1K R122 10E C18 150P C73 150P C128 33P
R13 22K R68 100E 1206 R123 2K2 C19 47P C74 47P C129 1N
R14 22K R69 100E 1206 R124 10K C20 68P C75 150P C130 -
R15 2K2 R70 6K8 R125 - C21 1N C76 100P C131 47P
R16 47E R71 47E R126 33K C22 10N C77 1N C132 47P
R17 10E R72 4M7 R127 3K3 C23 33P C78 - C133 47P
R18 100K R73 47E R128 1K C24 39P C79 10N C134 47P
R19 5K6 R74 47E R129 1K C25 - C80 10N C135 47P
R20 390E R75 470E R130 3K3 C26 150P C81 10N C136 47P
R21 2K2 R76 3K3 R131 100K C27 100N C82 10N C137 100N
R22 470K R77 12K R132 4K7 C28 22P C83 1UF Z5U C138 47P
R23 100K R78 100K R133 4K7 C29 47P C84 56P C139 47P
R24 470K R79 10K R134 2K2 C30 1N C85 68P C140 47P
R25 2K2 R80 22E R135 100K C31 10UF 20V C86 47P C141 47P
R26 10K R81 10K R136 330E C32 470P C87 10N C142 100N
R27 4K7 R82 10K R137 10K C33 33P C88 10N C143 0,47UF TANT
R28 82K R83 22E R138 10K C34 15P C89 47P C144 15P
R29 3M3 R84 100K R139 150K C35 18P C90 - C145 100N
R30 330K R85 8K2 R140 150K C36 1N C91 6P8 C146 100N
R31 220K R86 22E R141 150K C37 10N C92 4P7 C147 22N
R32 2M2 R87 100K R142 15K C38 100P C93 - C148 22N
R33 2K2 R88 100K R143 10K C39 - C94 - C149 10N
R34 10K R89 100K R144 10K C40 - C95 1UF TANT C150 10N
R35 150K R90 100K R145 4K7 C41 10N C96 0,1UF TANTC151 47P
R36 150K R91 4K7 R146 100K C42 39P C97 10N C152 47P
R37 150K R92 10K R147 4E7 C43 470P C98 100N C153 47P
R38 82K R93 47K R148 1K C44 470P C99 82P C154 47P
R39 10K R94 1K R149 680E C45 4N7 C100 22P C155 47P
R40 18K R95 22K R150 4K7 C46 1000P C101 150P C156 47P
R41 10K R96 - R151 10K C47 1000P C102 150P C157 47P
R42 10K R97 - R152 4K7 C48 1000P C103 100N C158 47P
R43 100K R98 1K R153 15E C49 1000P C104 10N C159 47P
R44 100K R99 1M R154 15E C50 1000P C105 10N C160 -
R45 2K2 R100 100K R155 15E C51 - C106 47UF 20V C161 470P
R46 22K 1206 R101 180K R156 10K C52 - C107 47N C162 33N
R47 100E 0207 R103 150K R157 10E C53 1N C108 47N C163 8N2
R48 220E 0207 R103 3K3 R158 10K C54 4N7 C109 - C164 47N
R49 10E 1206 R104 100K CAPACITORS C55 10N C110 47N C165 1UF Z5U
R50 10K R105 22K C1 820P C56 680P C111 - C166 1UF Z5U
R51 10K R106 2M2 C2 33P C57 1UF C112 - C167 47UF 20V
R52 1K R107 470K C3 1P C58 10N C113 2N2 C168 47UF 20V
R53 100E 1206 R108 100K C4 8P2 C59 100N C114 10N C169 2200UF 25V
R54 100E 1206 R109 1M C5 6P8 C60 10N C115 100P C170 -
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LOWBAND PATHFINDER 53-60MHz (continued)

PART VALUE PART VALUE PART VALUE PART VALUE
DIODES U1 MC3371D TRANSMIT VCO PLUGS AND SOCKETS
D1 LL4148 U2 LM324D R01 22E SKT1 BNC FEMALE MEDIUM
D2 LL4148 U3 LM358D R02 68K SKT2 RJ45 8 WAY R/A SKT
D3 BA423AL U4 UMA1018 R03 1K SKT3 8 WAY 2,54mm HEADER STRT
D4 BB148 U5 LM324D R04 1K SKT4 8 WAY 2,54mm HEADER STRT
D5 BB148 U6 TDA8444T R05 220E SKT5 RJ45 6WAY R/A SKT
D6 BB148 U7 24LC128 R06 - SKT6 5569 4,2mm CENTER 8 WAY R/A
D7 BB148 U8 PIC16C73B IRC C01 10N
D8 PMBD535 (MIXER)U9 78L05 C02 1P ANCILLARIES
D9 PMDB535 (MIXER)U10 TDA7057AQ C03 1UF Z5U MICROPHONE – PATHFINDER
D10 LL4148 INDUCTORS C04 10N SPEAKER – PATHFINDER
D11 - L1 L1 RML1MK4 C05 470P FUSE HOLDER – PATHFINDER
D12 BAV23 L2 L2 RML1MK4 C06 820P FUSE 10A SPADE
D13 BA423AL L3 L3 RML1MK4 C07 820P MICROPHONE HOOK – PATHFINDER
D14 BA423AL L4 - Q01 BFG92AX
D15 LED mm RED L5 L5 RML1MK4 Q02 BCW60B NUTS + BOLTS
D16 BB148 L6 470NH 1008 Q03 MMBFJ310 M3 x 8mm CHEESE HEAD
D17 4K7 RES 1206 L7 470NH 1008 L01 100E RESISTOR M3 EXTERNAL STAR WASHER
D18 BB148 L8 470NH 1008 L02 470NH 1008 M3 NUT
D19 LED 3mm GREEN L9 470NH 1008 L03 2K2 RESISTOR M3 x 12mm CHEESE HEAD
D20 LL4004 L10 617DB-1010 D01 BB148 M3 x 8mm COUNTER SUNK
D21 1N5404 L11 617DB-1010 D02 BB148 M4 x 20mm CHEESE HEAD
TRANSISTORS L12 100NH 1008 RECEIVE VCO M5 DOME NUT
Q1 BFG92AX L13 1,5UH 1008 R01 22E M5 FLAT WASHER
Q2 BFR92A L14 2,7UH 1008 R02 33K M5 INTERNAL STAR WASHER
Q3 BC807B L15 L15 RML1MK4 R03 2K2 M4 x 8mm BLACK CHEESE HEAD
Q4 BLW60B L16 L16 RML1MK4 R04 1K
Q5 2SC1971 L17 L17 RML1MK4 R05 220E HARDWARE
Q6 BD438 L18 R7AB62152A7X1 R06 - CASE RM4
Q7 BC807B L19 1UH EC24 C01 10N HEATSINK  RM4
Q8 BCW60B L20 1UH EC24 C02 2P2 ALUMINIUM FRAME  RM4
Q9 BFG97 L21 L21 RML1MK4 C03 1UF L-BRACKET (FOR Q4) RM4
Q10 BC807B L22 L22 RML1MK4 C04 10N FRONT PANEL RM4 (PLASTIC)
Q11 BC807B L23 120NH EC24 C05 470P
Q12 BFR31 L24 3.5x4,7x0,8 TM6 C06 820P
Q13 BC807B L25 39NH LL2012 C07 820P
Q14 BCW60B L26 220NH LL2012 Q01 BFG92AX
Q15 2SC2883 L27 470NH LL2012 Q02 BCW60B

L28 7LC-A8289HM Q03 MMBFJ310
L29 6P8 CAPACITORL01 100E RESISTOR

CRYSTALS L02 330NH 1008
X1 9,6MHz 5ppm FILTERS L03 2K2 RESISTOR
X2 4MHz LOW PROF F1/F2 21M7B D01 BB135

F3 ALFC455G D02 BB148

NOTES

RESISTORS All 0805 5% 0,1W Unless otherwise stated
1206 is 0,15W 5%
0207 is leaded 0,25W 5%

CAPACITORS All 0805 unless otherwise stated
All values in Picofarads (P) are NPO Ceramic 5%
All values in Nanofarads (N) are X7R Ceramic 10%
1uF Z5U is 1206 Ceramic Z5U 20%
Tantalum are all case size A
Values > 1uF are Electrolytic










