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MEJ=-2040 THNSTRUCTION MANUAL TNTRODUCTION

1.0 INTRODUCTICN
Thank you for purchasing the MEJ~2040 Repeater

Controller. The MFJ-2040 offers more features, dollar
for dollar, than any cther repeater controller on the
market.

The “FI-2040 repeater controller is a simple controller
made to fit even the most modest budgets.

1.1 Overview of features,

This controller is a 8749 CPU-based system. The
B74% has internal 4¥ of EPROM, 128 bytes of RAM,
and a timer counter clock,

The controller has 4 alarm inputs and 8 Gen. Pur.
cutputs. There 1is also a phone input {(for ring
detection}, receiver audio input {(for  DTMF
decoding}, and an audio output {(for audic and CW
It, confirmation beeps, courtesy tones and audio
test gignals), All inputs and cutpute have RFT
filters to help prevent Interference from other
radio services, as well as keeping their sipnals
put of the controller box. The optional voice 1ID
iz & real persons volce that zounds as good as most
cassette ftape recorders. The wvoice comes from an
F-bit /A converter, and is held in a 270512 EPROM,

The MFJ-2040 controller comes with the following
features:

REMOTE FUNCTIONS:
Turn ON and OFF eight remote functions by DTME.
flsc by dip switches, the remotes can be put on
a prezet time 1limit, '
TEST TONES:
This functicon will send out a flat set of tones
at 3¥Hz, 1 ¥KHz, and 303 Hz, This is useful in
making sure your system has a flat freguency
response. This function is turned on/off by
DT™F aor by one of the dip switches on the board.
PHONE PATCH:
This allows you to control the internal phone
patch, This functlon comes with a five-minute
timeout, Warning heeps are sent out the
repeater starting 2% seconds before timeout.
Resetable to another five minutes by DTMF,
Anather contrel can be used te lock out  the
phone patch featurs,

AREA CODE LIMITING:
The MTJ-2040 has the ability to limit calls to
local only, local and ANY long distance calls,
or local and any FIVE leng distance area codes.
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MFJ-2040 INSTRUCTION MANDAL INTRODUCTION

PHONE LINE IN:
The phone input is used to ring the phone on
the air, for applications with phone patches
and reverse patch.

ID:
You have your choice of volce or CW ID. T{ neo
CW 70 is proprammed, the controller uses volce
10, If you have not installed = veolice 1D
FPROM, vou should program the CW TD.

KEYDOWN TIME:
Tf somecne 1s keyed for more than ten minutes,
the contreoller will remove the PTT closure to
the tranamitter. The transmitter will stay off
until a key up condition is detected.

RESET
Hard or soft reset by DTMF.

DTMF COMMANDS:
A1l commands are listed in this manual. The
last two digits of all but one command are
fixed and can't be changed. A command can have
up to  four numbers. The commands are split
into 3 different groups. Two of the groups may
have thelr own prefix. These two groups are
called CONTROL OPERATOR, and USER, The OWNER
control code is the only control code fthat is
completely un-defined. Once the CWNER control
code has been selected, it is used to set  the
CONTROL OPERATOR codes, The CONTROL OPERATCR
codes are used to select the USER codes,

MUTE OUT:
Teed to prevent re-tramnsmission of DTHME, DIME
tones are re-tranamitted if the user uses a D
st the beginning of a sequence aof tones,

ALARM INPUTS:
Four alarm inputs are available, You can chechk
alarms and turn them off by TDTMFK. :

LINK RECEI¥ER MUTE:
If 2 link receiver is used, this line will help
nrevent circular feedback.

TX PL COFF:
Used to turn off TX PL while receiving a signal
from the link receiver, This helps prevent
circular feedback, It iz also used, via CUTMF,
to disconnect the link.

R¥ PL OFF:

This ODTMF  command is wuwsed ta drop the
requirement for receive PL. Thia i=s used =o
that cothers without PL ¢an use the system, It
iz reset automatically if there is no =system
activity for one minute. The PL requirement
can also be dropped permenently by making sure
Dip sawitch 3 is off.
Transmitter Hang-in Time:

By DTMF, the hang-in time is adjustable from O
to 15 seconds, in steps of one second.
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MFJ-2040 Repeater Controller SPECTFICATIONS

2.0 Specifications

FOWER:

LOGIC INPUTSZ:

LOGIC QUTPUTS:
Phone IN:

AUDIC QUT:
AUDIO IN:

Cabinet:

Minimum 9.9 Volts @ 300 mA
Maximam 15 Velts £ 300 mA
The MFJ-13%15 can he used with
the controller.

Minimum  0O-4 Voltes DC
Maximum 0-1% Volts DC
Impedance 104 ohms

Maximum 40 Veolts, 200 miA., 475 mW

For ring detection.
10 ¥ ohms during ring,

533 ohms, unbalanced 0O dPm

Far DTMF decoding,
10 ¥ ohm unbalanced.
Minimum -24 dRm.
Maximum +672 dkm.

1 11/16" Height (1 EIA Rack Unit)
17 Width

7 Depth
Standard Rack “ount front panel 19%
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MFJ=-2040 Warnings

3.0 Warnings
1. Mever run the MFJ-2040 without a properly programmed CPU!

5. Nevar remove the paper that covers the window of the CPU!
The FRROM will eventually lose its program.

3, MNever change any 1C without turning off the power. The
back-up battery must also be disconnected.

4. 1f T1¢19 {phone ring detect) is remaved, and the phone
rings, you may have to replace D3. To disable
ringback, remove TC19, lift pin 5 straight out, then
replace 1C19 in 1its socket.

5. Be pareful as to net damage any of the connectors on the
rear of the controller, These connectors are soldered
tn the ecircuit board and will take time and skill to
replace.
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MEJ-2040 INSTALLATION

4.0 Installation
4.1 Hardware Installation,

Carefully unpack your “FJ-2040 Repeater Controller.
Here's what you should have:

1 VFJ=2040 Repeater Controller
1 MFI-Z2040 Owner's Manual

1. First you need to purchase the cofinectors for the rear
panel, These are available from MF.J.

The The D-Subminiature connectors you will need are:

J1 DE-15 plug

J2 DE-15 plug

I= LB=15 =socket
g4 DE-1% =ocket
J5 DE-9 plug
J6G DE-9 socket

The connectors are available as a package from MFJ. This

includes the locking hoods. The order number for the

2042 Connector kit iz 10-20104. The price 1is F13.95 "
plus $4.00 shipping. See the order blank page in this
manual to order the connectors as well as the voice 1D
FPROM, the =econd message EPROM, and the MFJ-1315 power
supply adapter,

2. Decide what equipment you are going to use In addition
to the MFPJ=-2040, Are you going to use a link
transmitter and link receiver or not? What kind of
power supply are vou gelng fto use? It iz ok te usze ane
huge power supply to power zll your equipment. A4re you
going Lo have emergency power, i.e., batteries? Where
are you going to mount the equipment? All these gues-
tions need to be answered before starting on  the
connecting cables.

3. Connect the positive voltage supply line to PIN 2 of J6.
Connect the negstive voltage supply lime to PIN 6 of J6,

4. Connect the Receilver Apudioc + line to any of PINS 3, 4,
or % of J6, Pin 3 is Audio Input #1, Pin 4 is Auwdio
Input #2, and Pin 5 & Avdio Tmput #3.

Commect the ground side of the Receliver #fudic 1line to
ground {PINS 6 through 9 of Jb6).

5. Connect the Audio Output {(J% pin 1) to the transmitter
avdio input. This is high level, typically about -12.8
dPm. Thiz level is too low ko be apeaker level, but

A
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MFJ-2040 INSTALLATION

¥

you do, the excessive level will badly distort the
audio. You will have to reduce the setting of VR 3 to
such  an  extent that the output IC {(LM386) will be
operating down 1n its nolse flaor. YR13 and VR3
should be around mid-scale. Fither bypass the mic pre-
amp (in the repeater) or install a 22%/ 1k pad at the .
tmput to the transmitter.

2K
ALIDIC 2

QUTPUT 70

ralle]

The DTMF input {J5 PTM 2} should be connected fto the
output of the audio mixer (1C24 PTH 7% if you don't have
a geperate DTMF soarce. A emall jumper can be soldered
from one end of RS54 (100K) to one end of R34 (1K).

If you are connecting a telephone line to the
controller, connect the green wire L1 to JD PIN 4.
Connect the red wire L2 to JS PIN 5.

WARNING: Be extremely careful when handling a live telephone

9,
10,

11.

12.

line. If the telephone rings while you are across
the lines, you will have as much as 130 velts 20
hertz acroas the line. This voltage is enough %Yo
make you a Silent Key. Handle only one line at =&
time, or disconnect the line at the wall plug
before connecting to the controller.

fonnect any alarms you have to J4 PINS 5 through 5.
These must be s clasure to ground when they are true,
Alarms can be anything from an intrusion alarm to power
failure or temperature sensing. Anything that preduces a
ground when true can be an alarm input.

If using link receiver,connect the link COS to J3 PIN f.

If using a PL demodulator, connect the digital output
to J% PIN 7. This line should go low when the PL TONE
is being received. Tf you have an "ogpen" repeater,
there iz no need to connect this line.

Connect the local receiver (repeater receiver) CO3 to
J3 PIN 8, Pin 8 should go low when receiving a signal.
If you want to delete the requirement for RX PL, connect
Pins 7 and 8 of J3 together or make sure Nip SW 3 1=
DFF,

Conneat remate #1  to J2 PINS 1, remote #2 to J2 PIN
2, etc. through %, These are logically true when low.
False is high impedance to ground. These outputs can be
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MFT=-2040 AUDIO LEVELS

4.

4.2

used te trip tape cartridge machines, time modules, or
provide the ground for a relay. OQutput current 1s
limited to 200 ma,

Connect the TRANSMIT (PTT)} ocutput of J1 PTN 1 to the BT
input of your tranamitter. The maximum current aof this
autputs is 200 ma,

This output, in fact 2ll the ogutputs on J1, may not be
reeded, Some repeaters simply transmit automatically
when the receiver is receiving.

1f you have ordered the opticnal.voice ID c¢hip, place
the c¢hip into socket T1C11. Make sgure the notch in the
end of the chip is facing the same direction as the rest
of the chips on the hoard,

Velce ID PROM INSTALLATION

Nisconnect the power from the VFI-2040 controller,

. Remove the top cover,

Dnplug the battery backup power.

. Insert the veoice ID prom inte IC sccket 11.

Be wcaraful about handling the pins. 2tatic

electricity can damage the pins. Sround vourself

for a few seconds before handling the pinsz.

fi. Make sure the prem is inserted in the correct
direction. tin 1 on all ICs on the controller
bkoard are polinting in the same direction,

7. Tnatall the battery backup.

8, Connect the main power connector.

9. Torn on your receiver and monitor the repeater
output.

10, Turn on Dip Switch 2 on the contraoller board,

11, 2djust VB3 for proper audio level.

12. Adjust VR? for proper speech gpeed,

13. Turn off Dip Switech 2.

14, Replace the top cover,

W W PO —=

15. bress up all cables, put the controller in a 19
inch  rack cabinet, install the repeater and RF
cables, turn on the power and vou are ready to go.

4.3 Battery backup,
This probebly stould be labeled REMOTE POWER instead

af battery backup. Backup refers more to
keeping some RAM active. The battery backup feature
actually runs the whole board, not Jjust RAM. Fer

this reason, snd since the normal current drain is
100 mA to 200 mA, a bakttery with a2 large amp-hour
rating is desirable, 1f you don't use a large
capacity battery, vyour emergency backup may only
lagt a half hour or so.

The +two pins atanding up beside the phone patch
relay are the pins for the "battery backup" The pin
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MFJ-2040 AUDIO LEVELS

closest to the hack {rconnector) side of the board is
the positive voltage input, the pin inboard 1s the
negative wvoltage input. This pin is connected to
ground.

4.4 AUDIO LEVEL ADJUSTMENTS.

4.4,1 ID audio level.
switch Dip Switch 1 on the controller board ON.
vou should hear three test tones in sequence.
The frequencies are 300 Hz, 1000 Hz, and 3 kHz.
Thegse tones are sent in seguence contlinually
until you turn off ©ip Switch 1 and key in any
digit on the touchtone pad.

While the tones are playing, adjust VR3 for the
carrect level, whatever that is, You should
either listen to the osutput of your repeater or
use a service monitor from the local two-way
radio person to determine the proper devlation.

HINT: Tf vyou adjust the test tones arnd the woice TD
for the proper level, the courtesy been will
sound too loud for some people. Adjust the 1D
level a little lower than the receiver level.
If you don't and you have the courtesy heaps on,
the courtesy beeps will seem to pierce through
the cpeaker. This is rather anhoying,
particularly to HT uses, The bottom line 1s
adjust them to suit your own taste.

Turn the tones off by turning off Dip Switch 7
and pressing a digit on the touchtone pad.

4.4.2 Recgeiver audic level,
Have a second person key up the repeater and
speak so that you can set the recelve audio
level. adjust VR8, VR9, or YR10, depending on
which audio input you are using, and VR13 for
the final! audlo ocutput lewvel. Again...1f you
have the ceurtesy tones on, you will nead to
turn down the voice 1IN =slightly below the
receiver audio level.

4.4.3 Phone Patch Adjustments,
Using a handy talkie, key in 34 on the touch
tone pad and phone an amateur who c¢an help with
the level adjustments,
Unsguelch the receiver so that the white noise
is input inte the audioc input.

With an oscilloscope attached to the audio
output 1line {J5 PIN 1), adjust VR4, VRD, YRE,
and V¥YR7 for a null reading on the scope, You
will not get a perfect null. Keep working with
all these pots until you pget the best null
poasible.
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MEJI-2040 CHAFTER 5 - OTMF COMMAMDS

Ask the persen you c¢alled to carry on & normal
conversation with you,

Adjust the phone patch Input pot VR11 until the
repeater output is normal, adjust output pot
{VR12) until the person on the phone says it is
normal volume.

5.0 DTMF Commands

The DTMF commands are divided into three different
catagories, 1JBER commands, CONTROL OFERATOR
commands, and the OWNER commands.

E.1 USER Commands
00 Soft Reset
01  Net Assigned
A2 PL not reguired
03 PL required
04 Forece 1D
05 PBrom 2 talk
06 Wake up mode
N7 Sleep mode
0% Phone patch up
09 phone patch down
10 Remote 1 ON
11  Remote 1 OFF

12 Remote 2 ON
13 PRemote 2 OFF
14 Remote 3 ON
15 Remote 3 OFF
1%  Remote 4 ON
17 Remoke 4 OFF
18 Remote 5 ON
12  Remote 5 OFF
20 Remote & ON
21 Remote & OFF

5.2 CONTROL OPERATOR FUNCTIONS
22 Remote 7 ON
2% Remote 7 OFF
24 Hemote 8 0N
25 Remote 8 OFF
2& Phone ensable
27 Phone diszable
28 Not Assigned
23 MNot Assigned
%) Hard Heszet
%1  Test Tones
Z2 (Connect link
%  pigconnect link
%4 FEnable TX
%5 Disable TX i
it  Report alarms
37 Alarms OFF
Zg Sleep mode enabled
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MFJ-2040 CHAPTER 5 - DTMF COMMANDS

329 Sleep mode disabled

40 Install CW ID

41 Bet TX hang in time

42 Set phone area code

43 Not Assigned

44 Courtesy tones ON

45 Courtesy tones OFF

46 Mot Assigned

A7 Not Assigned

48 Set USER prefix LOCK with Dip Switch 8

5.3 OWNER oode

49 Set Qwner code LOCK with Dip Sw 7
XXX Set ctrl oper. LOCK with Dip 8w 6
prefix
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MEJ-2040

Detailed explanation of DTMF CODES.

6.0 Detailled explanation of DTMF Codes.

6.1

02/03

User codesn

oo SOFT RESET
Reset iz used to set 211 functions to 2 standard
state.

EXAMPLE:
You 00
RESPONSE: beep

RESULT:

4ll remotes in the timer mode are reset {off).
Phone is off,

Alarms are off,

PL required/ PL Not required

Dip SBwitch 2 should be ON if you want to use a
tone decoder in order to access the repeater,
There are two receiver COS lines, one from the
local receiver {J3-B) and one from the link
receiver {J3-&6). The PL input to the controller
iz on J3=7. If Dip Switch 3 is OFF, the
controller ignores the PL input. 1If Dip 8witch 3
is ©ON, there must be a ground (PL-true} on J3=7
for the local recelver to trip the PTIT line (J1-
q [ There 4is no PL requirement for the link
receiver. When Dip Switeh 3 is ON, you can defeat
the PL requirement by inputing 03 on the DTMF pad.
This will drop the reguirement for PL for the
duration of the conversation., J1 pin 5 goes to
ground while the PL requirement is dropped. After
one minute of repeater inactivity, the FL
requirement 1z turned on again and J1 pin 5 goes
te a high impedance state.

NOTE: 0f course you can turn off the FL
requirement entirely by simple turning off Dip’
Switch 3 (default setting).

EXAMFLE:
You 03
RESFONSE: BEEP

RESULT:
No PL is required to use the repesater,
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MEJ-2040 Detailed explanation of DTMF CODES,

04 Force ID
This function causes the controller to 1ID, If a
volce ID prom has been instazlled, the voice ID prom
will play. If a CW ID has been installed, the ID
will bhe in CW.

05 Force prom 2 to talk
This function forces prom 2 to speak. This does not
change the ID to prom 2. Without 2 prom in this
socket (U21}, the carrier will stay on for the length
of time it takes prom 2 to speak as 1If a prom were
present.

D6/07 Sleep modes
The sleep modes are enabled with the 38 command and
disabled with the 3% command,
1f disabled with the 33 command, this function does
nothing. [f enabled with the 32 command, the user
can put the repeater to "eleep" two different ways,
Entering ©0& puts the contreller to  sleep after 1
minute of inactivity.
Fntering 0 causes the repeater to go to Msleep”

immediately,

Sleep i& defined as the PTT output (J1-1) not
functioning. Tf your repedter is not using the PTT
putput freom the ¢ontroller, you can't put it to
sleep.

EXAMPLE: ({ Aasume the sleep mode has been
enabled with the %8 command.

YOu 06
RESPONSE BEEF

RESULT: The svyetem will go to sleep after one
minute of Inactlvlity.

0B/0% Phone pateh ON/ OFF

Te turn ON the phone patch, pressz 02 on  the
DTMF  pad. You must start entering the telephone
number within five seconds after the patch has been
turned on. tlso, the first four digits must De
entered with no more than five =seconds between
digits. Otherwise, the patch will turn off.
onee acecessed, the patch will beep every five seconds
starting 25 seconds before the five minute time-out.
To talk longer than five minutes, the amateur
accessing the patch must press 08 again. The person
on the telephone willl not hear the beeps,
When you are through with the conversation, press 0%
to hang-up the phone.
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MFJ-2040 Detailed explanation of DTMF CODES.

10/11 Remotea ON/OQFF

To turn any of the six USER controlled remotes,
press any of the even numbers, 10 through 20. i
Once turrmed on, press the number following the on
number command in order fto turn the remate
OFF,

EXAMPLE:

¥0OU preas 10,

RESFONSE: EEEP

RESULT: Remote one {J1-B} is ON.

To turn remote QFF, press 171,

6.1 Control operator codes

22-25 Remgtes Seven and Eight

These two remotes can be user or control
operator controlled, depending on whether
you have set the Control operator's code
or nokt. If not, all remotes can he
controlled be anyone. If the contrel
operator code has been set, only the owner
and control cperator can set remotes seven
and elight.

EXAMPLE:
YOU 22
RESPONSE: 8EEP

REEULT: Hemote seven is now on.

?6/27 Phone enabhle/fdisable

Disable the pheone with 27. Enable with 26.
When the phone 1s disabled, the phone ringling
iz not heard over the repeater. -

EXAMPLE:

Azgume you want to disable the phone,
You: 27

RESPONSE BEFP

RESULT: The phone 1s dlsabled and the phone
ns longer rings,

28/29 NOT ASSICNED

30 Hard Reset
Hard regset differs from scft reset only in
the way the reset 1s achelved. Hard reset
Jumpa to a software loop. The watch dog timer
never gets reget. The watch dog timer then
puts the CPU into a hard reset. The hard
reset ahould only te used as a last resort to
free the system of an unknown problem. A hard
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MFJ-2040

31

32/33

34/35

36/ 37

Detailed explanation of DTMF CODES.

reset takes a little longer than a soft reset.
Outputs may glitch for a moment as they do on
power up,

EXAMPLE!

You 30

RESPONSE BEEP

RESULT:

411 remoteaz in the timer mode are off,
Phone is off.

Alarms are off.

TEST TONES ON

To turn the test tones on, press 31 on the
OTvF pad.

You will hear a sequence of three different
tones which are digitally produced within the
controller., The three frequencies are 300 Hz,
1000 Hz, and 3.1 XHz. Each tone ls played for
about four seconds.

EXAMPLE:

YoU o 31

RESPONSE BEEP

RESULT:

You now hear the test tones at the repeater
cutput. You csn test the freguency response
of the repeater. You should hear all three
tones.

To turn off the tones, touch any key on the
DTWMF pad. }

Link enable/disable

Te turn off the link, just push 3% on the DTMF
pad. When the link is disabled, transmit PL
is turned off, and the link COE is ignored.

Tranemitter enable/disable

Disabling the transmitter does nothing more
than disable the PTT functien. A1l  other
functions work normally.

Alarms ON/OFF/Clear/Test

The alarms are always on, By DFME you can
turn off the audible alarms. Although the
audible alarms may be turned off the MFJ-2040
still counts alarms. When you turn the alarms
on by pressing 36 on the DTMF pad, you will
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MFI-2040

38/39

40

41

Detailed explanation of DTMF CODES.

hear any alarms that have been activated. Far
alarm one you will hear one low frequency
beep, for alarm two, two beeps, ete. 36 also
clears any alarms that have been set and also
clears the low frequency beep at the end of
the transmit tall.

Sleep Mode Enable/Disable

This function iz used ko enable or dizable the
sleep mode, See al=o (4707,

Inetall CW ID

To install the CW ID, press 40. After wou
hear the confirmation beep, vyou have five
seconds to start installing the ID., The ID is
installed by using the numbers 1, 2, and 3 on
the DIMF pad, 1 is used for SPACE, 27 is used
for DOT, and 3 is used far DASH,

EXAMPLE: Assume your call 1s WB&SIGQ/R. in CW

it looks like this:

- - =5
| L) Bk ad mww e a 8T 27

SEACE = 1
DoT = 2
DASH = 3

In numbers 1t looks like this:
2331F2221322221222122133231322321232

YOU: 40
RESPONSE BEEP ;
YOU 233132221322221222122135251322321252

HESPONEE: BT T a b T ek s dew s T m L W

RESULT: All IDs will be in CW. Cancels Voice
10,

If you want to re-install the voice ID, key in
40 without any code,

Tranemlt Heng time

To install a different transmit hang time than
the standard default, type 41 on the DTMF pad.

Wait for the confirmation beep then press the
number corresponding to the number of seconds
you wlsh the tail length to be. The table
below shows the keys to push to get the
different hang times.
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MFJ-2040

A2

Detailed explanation of DTMF CODES.

KEY SECONDS KEY SECONBSE KEY SECONDS
Tewwss ) R
2eceded Fonens .
e B.....B o]
4oceaad D o B.....14
g 6 Bk i wcsieimd O R

Bzt

Install Area Codes.

Te install an area code, just push the arear code
command 42, walt for the confirmation beep, then
press the number of the LOCATION (1-5) of that
particular area code, then the area code.

NOTE: DO NOT POT & 1 IN FRONT OF YOUR AREA CODE

A * as the first character in location 1 will
remove all dialing limitations.

A # as the first charscter in location 1 will
restrict all calls to locel calls (seven digits).

EXAMPLE 1:

Suppose you want to ensble local calls, and area
codea in the 714 and 818 areas. Let's say you
want 714 in location 1 and 818 in location 2.

YOU 42
RESPONSE BEEF
YOUu 1714
RESPONSE EBEEP
You 42
RESPONSE BEEP
YOUu 2818
RESPONSE BEEP

RESULT:
A1l calls are Now local, 714, and 818 areas.

EXAMPLE 2:

You 42
RESPONSE BEEP
You 1
RESPONSE BEEP

RESULT:
The area code in location 1 has been cleared. All
calls are now local and 818 only.

At this point, by putting a # 1in location 1 Yyou
can  effectlively turn off the area codes in
location 2 through 5 without destroying the area
codes in those locations. By the same token, by
clearing locatien 1, you can 1imit the area codes
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MEI-2040

43

44/45

46/ 47
48

Detalled explanation of DTMF CODES.

to what is in locations 2 through 5.

NOT ASSIGNED

Courtesy tones ON/OFF

To install the courtesy tones, press 44 on  the
BTMF pad, There are twpo tones for the courtesy
tones. The last tone goes up 1if the recelved
audlio is from the link receiver and the last tone
goes down if the audiec Is from the local receiver.

EXAMPLE:
YOU 44
RESPONSE BEEF

RESULT: _

The courtesy tone has now been Installed and the
controller will produce the courtesy tones 1.5
seconds after the end of the receiver COBS.

IMPORTANT: Recelve (0S5 (J3-8 or J3-5) must be
connected for this function to work,

NOT ASSIGNED
Install User Prefix Code.

NOTE: Code 49 (Inetall Owner Code}) must be
done first.

To install the USER prefix codes, simply type 1in
48 or if you have modified the prefix, use your
control operater prefix and 48. You should hear a
confirmation beep In 2 seconds. You now have 5
seconds to start installing your USER prefix,
Enter the new prefix you desire f{up to four
digits}. You should hear another confirmation
beep within five seconds.

To remove the UUSER prefix code, type 1n 48 or
Operator code and 43, You should hear the first
confirmation beep., Wait another six seconds and
all prefix codesz are gone,

EXAMPLE:

Assume your USER code is ABCD48,

Assume you want your USER code to have the prefix
ARAA,

YOU  ABCD48
RESFONSE  BEEP
You AAAA

FPage 18




MET=2040 Detalled explanation of DTMF CODES.

RESULT:

All user codes have been modified with the prefix
ARAA,

Your old patch up code was ABCDROS.

Your new pateh up code Is AAAAQS,

At this point you can turn on Dip Switch & to lock
the USER prefix code.

6.2 Owner code.

49 Install Owner Code.

Upon installation of your MEJ-2040 repeater
sontroller, you probably will want to set
your owner code. This is so you and/or the
control operator will have control over use
of the functions of the controller.

The OWNER c¢ode is used later to set the
prefix of the Contral Operator cammands.

Ta tnatall the Owner Ceode, type 43 on the DTHF
pad, You will hear a confirmation beep within
two aeconds. You now have flve seconds to
etart inatalling the Owner Code, Fnter the
new code you desire. You should hear anokther
confirmation beep in five seconds. Your mnew
code has heen installed.

EXAMPLE:

Assume you want to install 111A as the owner code.
¥ou 49

RESPONEE REEP

YOU 111A e

RESPONSE BEEF

Your owner code of 1114 has been installed.

If you want Lo make It wunchangeable by DTME,
awiteh DIP Switch & ON, Later, if you want to
change the owner code, ¥oU will have to turn off
DIF Switch 5.

NEVER GIVE OUT YOUR OWNER CODE!!!

Now that you have installed the owner code , Yyou will want
to inetall the control operator code and perhaps the user
code. Lock your owner code prefix by switching Dip Switch ¥
to the ON position on the contreller board.

To install the control eperator prefix, key in 1114 ({your
awner code) and wait for beep. Key in your control operator
code (up to four digits). Let's assume you want 12 to be
the control operator prefix, You should get a beep, Your
contraol code prefix is naw 12,
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MR I-Z2040 Detailed explanation of DIMF COLDES,

Azsume now you want Lo install a user code prefix of 50,
Koy in 1248, 17 is the control operator code and 48 is  the

comnand to  Install uwser code.

You should get a beep, Now key in 50. Wait for beep,

¥Your new user code is 50, To enter any user command, the
pser must now prefix the command «with 50, For example, to
bring up the phone, enter 5308,
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MEJ-2040 [nstructions 7.0 EBchematics

g | 71 6 | 5 | 4 I 3 | 2 | 1

DIGITAL AUDIO DATA
= - HUEIO PROMS
D\NA_ COMUERTER
pz7-2 AUDIO OUTPUT &
P26 AUDIO HIXER
7] IC11
B 27612 ic
p| P2 Als 1 owchbeae 0
[ A15 1 3
pazt] b alazz 0 07119, D71 1307 reald
0 V¥ a13 26 \&_DE A b L4os ouTl
P21 o I ER Y 0E z |
pap—2] LS EYERED s pos B =, 1205 outaliZes L
a1l 23 LB D4 D+ UREF
F el 1 04 5 -4 03
R Ald B LG a 15 D3 5
ol ee 24l ol 13 D2 4 —1oe
— Myas 2600 o1z D1 A D )—
Ty S~ Plpa
FlE al A2 3l opltl D9 T9]?
ENADLE iC13 DFeaE 4 a6 +51—?-IL_E
SOUND TAHC 4050 Brés & ——LawrEr
Elas s" ol —
FROM CPU ojal2 Ef A4 BL. E 1
ata—2 S[M3 vl —%uR2 B cres
b Y oz 8o —oes v Ao Ty '
c olpliE RSy Al 9 e +5—3UCC LEUEL C
as 13 A4 4 pd 1@ o 10 Glg; VR3
14 A3 A 22 Gk
TALE v}t Sl HOE ) L
BUSY g;%’ i 2eorE =
LINE e T EMABLE AUDIO TRANSFER
R as g - icze
b N ICEl ICZe ==
l-l 2lr gel 8 270512 4 FAHCee | 2Hicoo
i a0l AlS 1, .. !
Al4 E7 ol 07]-5_D?-“' oeZ
LK1 R43 A L8 D6 FROM PATCH
AF Q8 e )5 o2 Lh]
' teox 1% | T2 pare 2100 oelt7 _DEA FIG. B-7
 Fare (AL Z3l  oa1E D REPERTER __ Cles .
B Ale 21l . o o315 D3 A LEVEL i o E
TALK ic12 PEERETE oz 13 B2 A URI.JS )
SPELD FAHC 4049 ST 112 DL A -
—_— L ol 1BK
L a7 _ 3 ool Ll D€/
15 aE 4] 5 AUDIO
Glo b AE B | ICl4 ’ R3Z
aal L4 AIE A7AS 510 e Ra3  Pagy OUTPUT
17 al4 4 A4 B Gled  5aw E
pppee T A3 D 4y Bl e J5-1 L
— P FERTEW, o I c if
agdiAlZ A a4z 8 e S0
2 Al 4 a4l 8 + [ cree | ces c7o
oA AL Sy
ae e e y7as el i -aal j:,ee1
el LTV 22l .- = L -
START gels A8+ rgﬂhcg
TALKING alll—A7A ppal MFJ ENTERPRISES, IWC.
14 3 AE A 92t LOUISVILLE Rd. A
pE4——ikin e
el STARKUTLLE, MS. 39753
‘ Y, AUDIO - ID, MIXER & OUTPUT
i‘“::f | FILE NeME: SIQZD.Pe2  REV D
FIG. 2-7 DATE:  4-20,69 [sHeET 2 oF 9

g 1 7 1 6 1T 5 T + I 3 T 2 T 1

Fage 22




MFJ-2040 Instructions 7.0 Schematlces
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MEJ-2040 Tnstructions 7.0 Bchematica
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MFJ-2040 Instructions

7.0 Schematics
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MEI-2040 Instructions
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7.0 Schematics

g | = s | s | - - 1
RPS
1ok
1/2—Ah—— 128
G 5|'-|t:1451vs _—
AUDTO INPUT 3 10K C}:J.S = 7 L
JE-a X — 2% 1]
J.t:??
I?eal o
C Fes
IIK
REE ToK
o 12 —ARA——
Lo 14 ;Efzsa
MC 1458 i g z
R3S 3 v 2
AUBIO INPUT 2 ek €118 . N“\\ L o) y —P&TCH IH
JE-4 ¥ it /,/’
1MF
s RS54
- 021 UR1® Taar
b Ay
1K
RPS
10K
1r2—AA— 125
- 3HC1458 RFS
AUDID INPUT 1 1K Cll4 “yh } 1 19K
JE=5 n
IMF
URe
iy
I1x
MF.J ENTERPRISEG, IMC.
M 921 LOUISVILLE Rd.
STARKVILLE, MS. 349783
AUDIO MIXER
PS> 7 f1Le e+ siezn.Pes  wEw D
Fi1G. 9-7 DATE!  4/20-89 [sHeET 9 oF =
g | 7 & | & | 4 | =& [ 2z 1T 1

FPage 29




MFJ=-2040 Instructions 8.0 Appendix

DATE
Call Sign
Name
Company
Address
City B8tate . ZIP
Phone #
O Volce ID Prom (5 seconds max,) MWFJ-50 $39.95
il 2nd Voelce Massege Prom (5 sec max.} MFJ-31  $39.95
O Cezsagette Tncluded
O Female Volce
] Male Volce
Print words for ID or 2nd message:
] Connector Kit 10-20104 $19.95
] MFJ-1315 power adapter SHERRIAG 212:33
Total
O check Fnclosed
] VYisa/Maztercard/American Express
Discover
Card Number :
Expiration date: ,)éf/;?/g(ﬁ?
Mail order to: MFJ Enterprises, Inc. J/wgfdﬁ) :

P.0. Box 494
Missizslppl State, M5 39762
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MFF=204C Tnstructions B.O Appendix

CONFIGURATION SWITCHES

TES' TONES: This is a very useful function!
Test Tones are used to check the
frequency response, deviation, and audio levels. There
are % toneas:
3.1 WHz, 1 KHz, and 300 Hz.
Fach tone is sent In sequence and lasts
for approximately 4 seconds each.
Once the tones are turned on, the only way to turn them
off is to turn Dip Switch 1 QFF, then press a key on the
DTMF  pad or te turn Dip 8witch 1 OFF
then the power OFF,

Repeat 1D: This function causes the controller to put out a
centinuous ID. Turn off Dip Switch will cause the ID to
cease at the end of itz current TN eycle,

RYX/R¥ & PL: When the MFJ-2040 1s used to control a PL decoder, this
ewitch should be in the OFF position. If the MEJ-2040
is hooked fo the cutput of a decoder, this switch should
be OW,

REMOTE CONFIG 1 & 2-

These switches are used o control the auto off function
of REMOTES t-4, 5 & &, or 1-8.

With switches 4 and 5 OFF, remotes can enly be turned
OFF by DTME,

With Swifch 4 OW, remotes 1-4 will aufomatically shut
off after 10 minutes of o repeater activity., If awiteh
> is on, remotes 5 & & will automatically shut off after
13 minutes of inactivity, If both switches 4 and 5 are
on, all remotes will automatically shut off after 10
minutes of repeater inactivity.

Lock Operator: Tn the ON positien, this switch

prevents anyone from changing the Contrel Operator
prefix,

The OWNER prefix code is the key to changing the Control
Operator code, :

Lock 0Owner: In the ON position, this switeh prevents anyone from
changing your congrol-operator code.
Lock USER: tn the 0OY positiaon, this switch prevents eanyone from

chenging your USER prefix code.
i 2 3 4 5 & 7 4
0N
Swol
OFF :
TEST TONES J J

REFEAT ID
RX/RX & PL

CONFIG |

CONFIG 2
LOCK OPERATOR

LOCK OWNER
LOCK USER
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