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Introduction

This Service Manual contains information required for
proper fault diagnosis and repair of the NuTone IM-5006
Radio-intercom System. The manual is divided into the fol-
lowing sections:

INSTALLATION INSTRUCTIONS: Contains the complete
installation instructions for the master and remote sta-
tions. Included are the wiring guidelines,
the master stations connection diagrams,the opera-
tional checkout,the installers troubleshooting guide
and the remote stations’ installation instructions.

GENERAL SYSTEM DESCRIPTION: A general descrip-
tion of the IM-5006 System. This includes block dia-
gram of the IM-5006 and function descriptions of the
intercom communications.

CIRCUIT DESCRIPTIONS: The IM-5006 System is
divided into functional sections, such as AM/FM
radio, microphone preamp, tone generator, etc.
schematic drawings, circuit description and quiescent
DC voltages are provided for each section.

TROUBLESHOOTING: Contains information and trou-
bleshooting procedures, aimed at helping
the technician identify and localize problems encoun-
tered with the IM-5006 System.

COMPONENT/LEAD IDENTIFICATION: Provides infor-
mation on internal connections and pin assignments
for all active components within
the IM-5006 System.

SCHEMATICS/PC BOARDS: Provides schematics, PC

board circuit trace layouts and component placement
diagrams for the IM-5006 System.

REPLACEMENT PARTS LIST: Lists the replacement
parts for the IM-5006 System that are available from
NuTone.




Wiring Installation Guidelines

WIRING SPECIFICATIONS

NOTE: The system may be home run or loop wired
with a maximum of six (6) runs terminated at the mas-
ter. Also, three (3) runs (maximum) terminated
at any one remote station.

NuTone IW-2: 22 GA. Twisted Pair.

NuTone IW-6: 22 GA. 3-twisted pair cable.

NuTone S-143: 18 GA. 2-conductor insulated.

No. 14/2; 120v, 60Hz Power Cable: Class 1, U.L. Listed
(not supplied by NuTone).

14 GA.: Ground wire (not supplied by NuTone).

SPEAKER WIRING

An individual 6-wire cable (IW-6) must be connected to

each remote speaker or remote control.

Maximum speaker run: 750 feet.

Maximum total of IW-6 per system: 4000 feet.

Maximum number of speakers: The system will accommo-
date up to 24 remote stations plus up to three (3) door
speakers. Maximum IW-2 per system: 750 feet.

Maximum number of remote stations per run: 12.

NOTE: For best results it is suggested that the
Intercom System is installed in such a way that a com-
bination of “Home Run” wiring and “Looped”
wiring (zone wiring) are both used.

Take a moment and refer to the wiring example.

MAXIMUM NUMBER OF SPEAKERS

SUGGESTED WIRING EXAMPLE

o

ZONE WIRING
FROM THE MAS-
TER UNIT

The Intercom System will accommodate up to
twenty-four (24) remote speakers.

IMPORTANT: Nulone cannot be responsible for
improper radio-intercom operation that results from
interference generated by light dimmers, fluorescent
lighting fixtures, and similar electrical products, such
interference must be corrected at the source. As an
aid to help reduce this interference, all remote speak-
er, door speaker, chime and security alarm cables
must be placed at least 12 inches from any A.C. power
wiring.

The Intercom System is designed to be used only
with NuTone specified wire. No other wire should be
used. The use of wire other than Nulone wire may
result in faulty installation and improper operation.
¢ Total output current rating: 19vDC 980mA.

* Current consumption each of the remote units: 19vDC
40mA.
* 980mA should not be exceeded.

NOTE: ALTHOUGH THE IM-5006 MAY BE INSTALLED
IN EITHER A HOME-RUN OR LOOPED CONFIGURA-
TION, IT IS SUGGESTED THAT THE ABOVE ILLUS-
TRATION IS USED AS A GUIDELINE TO AVOID MAS-
SIVE AMOUNTS OF WIRE AT THE MASTER STATION
LOCATION.

IMPORTANT: Always remove the main power from the
system when connecting or disconnecting remote
stations. Failure to do so may result in permanent
damage to the system.




Installation

Terminating the Wiring
at the Master Panel

Refer to Figure 1.

1. Dress the speaker wire (NuTone Model: IW-6) thru the
oblong hole in the top of the master unit's rough-in
frame.

2. Cut the speaker wire to allow approximately 2' of wire to
extend thru the top of the rough-in frame.

Refer to Figure 2.

3. Strip 6" of the outer insulation from each piece of
speaker wire.

Refer to Figure 3.

4. Using a piece of tape or a wire tie, bind the speaker
wiring together.

Refer to Figure 4.

5. Separate and cut the speaker wire into color groups.

Refer to Figure 5.

6. Strip 3/8" of insulation from each strand of speaker
wire.

Refer to Figure 6.

7. Using a pair of pliers, twist the bare end of each colored
set together.

Refer to Figure 7.

8. When this procedure has been completed, the speaker
wire is ready to connect to the Master Station.

F ettt ¥

FIGURE 1

FIGURE 2
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FIGURE 4

FIGURE 5

FIGURE 6

-FIGURE 7




Installation

Attaching the Master Panel
to the Rough-in

Refer to Figure 8.

1. Use two No. 6 x 3/8" screws to attach mounting brackets to
the top and bottom of rough-in frame. Make sure brackets
are flush to wall or rough-in.

Refer to Figures 9 & 10.

2. For rough-in frames which are recessed into the wall
opening. Insert two shoulder screws (provided) into the
front two holes in the rough-in frame. For rough-in frames
which are mounted flush with the wall. Insert two shoul-
der screws (provided) into the back two holes
in the rough-in frame.

Refer to Figure 11.

3. Attach master panel to rough-in frame by placing keyhole
slots in both mounting hinges over screw heads in rough-in
frame.

Refer to Figure 12.

4. Slide master panel to the right, then forward until panel
is flush with the wall.

Refer to Figure 8.

5. Attach support strap to rough-in by placing hook into hole
in rear flange of rough-in frame.

MOUNTING
BRACKETS

FIGURE 8

~

BACK HOLE - FOR
FLUSH MOUNTED
HOUGH"N\b ® %

(34~ FRONT HOLE - O
\\ FOR RECESSED \
ROUGH-IN \\
FIGURE 10

]

FIGURE 9 FIGURE 11 FIGURE 12
Connecting the -
LOW VOLTAGE
Transformers GROUND ' ACSUPPLY
WIRE ‘ LEADS
WARNING: Before any connections are made to the trans- ?

formers, power must be disconnected at the main circuit

breaker.

1. The transformer’s primary leads should already be con-
nected to the 120vAC house supply wires.

2. Two {2) sets of low-voltage supply leads are located
in the bottom center section of the master unit. Connect
one pair of supply leads to each transformer located in
the bottom of the Rough-in.

3. Dress the wires and secure the box with two (2) screws
for each box as illustrated in the rough-in installation
instructions.

4. Connect the ground wires from the master unit to one
of the transformer boxes mounting screws.

5. For installation of transformer, refer to manual for IR-510
Rough-In Frame.

FIGURE 13




Installation | |

EXPLODED VIEW REMOTE -
SPEAKER WIRE
ELECTRO- 0
MECHANICAL
CHIME CON-
NECTION -
ELECTRONIC
CHIME MOD-
ULE GROUND
SCREW
DOOR SPEAK- ~
ER CONNEC- i8, LOW VOLTAGE
TIONS AC SUPPLY
|- LEADS
— LINE OUT
' 25 CD/TAPE
MAIN PHONO
P.C. BOARD
SCA OUTPUT CONNECTION
*SCA OUTPUT IS USED FOR AUDIO. SUBCARRIER
INCLUDED IN FM RADIO BY CONNECTING THE ANTENNA HOOK-UP
SUBCARRIER ADAPTER
FIGURE 14

Connecting the Remote

Speakers INTERCOM {
; V-
1. Refer to page 3 of these instructions for information on ,
terminating the speaker wire at the Master Station. RADIO
2. Refer to Figure 15. Connect the speaker wires to the Vi
terminal block located on the main P.C. board.
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Installation

Connecting the Door
Speakers

1. The door speaker connects to the Control P.C. board of
the master station with 2-conductor, 22 gauge twisted
pair wire (IW-2).

2. As illustrated, connect two wires from the door speaker
to the two (2) terminals marked DOOR SPEAKER on
the P.C. board.

NOTE: When a door speaker that includes a push-
button is used with the system, two (2) additional wires
must be run from the speaker location to the master
unit for chime pushbutton operation.

FIGURE 16

Connecting the Antenna

1. As illustrated in Figure 14, connect the Antenna to the
2-pin connector located in the upper right corner of the
Main P.C. Board.

2. Refer to the instructions packaged with the Antenna for
placement of the Antenna.

Connecting the Optional
Electronic Chime Module

MODELS IA-28 OR 1A-29

1. Connect wires from door switches — front, rear and side
— to chime module. NOTE: Refer to the instructions
packaged with the chime module.

2. Install fische paper backing onto the chime module. As
illustrated, an additional hole must be cut in the fische
paper.

3. Refer to Figure 14 1o locate the chime module mounting
bracket behind the Control P.C. Board.

4. Align the holes in the chime module with the pins on the
mounting bracket. Apply firm, even pressure to each
side of the chime module. The chime module will snap
into place.

FOR MODEL IA-29 ONLY

5. Locate the chime selector switch mounting bracket.

6. Remove the chime selector switch retaining screw.

7. Siide the chime selector switch into the notch and re-
install the retaining screw.

CHIME MODULE

ADDITIONAL
HOLE

SELECTOR SWITCH
(1A-29 ONLY)

SELECTOR SWITCH
MOUNTING BRACKET

FIGURE 17
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Installation

Connecting the Optional
Electro-Mechanical Chime

Refer to Figure 18.

1. Connect NuTone IW-2 cable from the chime to the red
and white wires, labeled Electro-Mech Chime Input.

2. Refer to the Installation Instructions packaged with the
chime for complete wiring information.

IMPORTANT: FAILURE TO USE NUTONE IW-2 CABLE

WILL CAUSE THE SYSTEM TO HUM AT ALL TIMES.

CHIME OUTPUT
FIGURE 18

Back-up Battery
Connection

Refer to Figure 19.
1. Connect the back-up battery as illustrated.

NOTE: The back-up battery retains the correct time,
alarm time, intercom name list, radio station memory
and note location for approximately 40 hours. If you plan
to have 120vAC power off for a longer period of time,
the battery should be disconnected.

BATTERY

CONNECTION FIGURE 19

Connecting Line Out,
CD/Tape Input, Phono
Input

Refer to Figure 20.

NOTE: Use shielded cable with RCA type connectors

{not supplied by NuTone).

1. To connect an optional record changer, cassette or CD
player, locate the PHONO IN, TAPE IN and LINE OUT
jacks on the right side of the main circuit board.

2. To play a phonograph thru the intercom system, insert
the accessory’s output plug into the master panel’s
PHONO IN jack.

3. To play the CD or tape player thru the intercom system,
insert the accessory’s output plug into the master panel’s
CD/TAPE IN jack.

4. To use the radio as a program source for recording onto a
cassette recorder, insert the tape recorder’s input plug into
the master panel's LINE OUT jack.

5. OPTIONAL HOOK-UP TO PROVIDE RADIO ONLY:

The radio and optional entertainment source can be chan-
neled through an auxiliary amplifier (purchase

NuTone Model: IMA-516 separately) to provide uninterrupt-
ed music (no intercom) to separate speakers. This type of
installation can be used for a doctor’s office, where inter-
com and music are desired in the office area, but music
only in the waiting room.

LINE OUT
CD/TAPE
PHONO

FIGURE 20

NOTE: If an auxiliary amplifier is used, connect the mas-
ter station’s line out jack to the auxiliary amplifier’s low-
level radio input wire.

©



Installation
Securing the Master Panel

1. Check all wiring connections to make sure they are
complete and correct.

2. Check to make sure antenna connection is secure.

3. Position the Master Panel over rough-in frame and
align screw holes in Master Panel with rough-in frame.

Dress the wires carefully on both sides of the panel

so as to prevent them from being pinched when closing
the panel.

4. Secure the Master Panel to rough-in with four (4)
screws provided.

FIGURE 21

General Intercom
Operation

NOTE: Refer to the homeowner's manual for complete
information on the intercom operation of this system.

1. When an intercom call is initiated, a CALL TONE will be
heard at the station from which the call is placed as well
as the station that is being called. NOTE: If one of
these stations is a door speaker, a CALL TONE will
not be heard at that location.

2. The station that is being calied will be in the “hands-
free” mode.

3. The intercom volume is adjusted by using the intercom
volume UP-DOWN keys and may only be adjusted dur-
ing an intercom call. The radio volume cannot be
adjusted at a station that is participating in an intercom
call.

4. When an intercom call is in progress, the BUSY light
will be lit at stations not participating in the communica-
tion. An intercom call cannot be initiated from a station
when the busy light is lit.

l\




Operational Checkout

NOTE: Please refer to page 10 for a convenient Operational Checklist.

1. When the system is first powered up, the display will
appear as 12:00 AM. To ensure that no incorrect data
has been stored in the system’s memory during ship-
ment and/or installation, a total system reset should be
done at the master station by simply pressing * 8# at the
master station’s keypad.

2. Select FM radio and tune to a radio station that has a
strong signal by using the following procedure:

A) Press the ON/OFF key - the LED next to the key will

be lit.

B) Press the FM key - the LED next to the key will be it

and FM 87.9 will appear in the display.

C) Tune to a station by pressing the < or > key at the

master station.

Beginning with the master station, use the following
procedure at each station to check for proper opera-
tion:

1. Adjust the radio volume keys to be certain the volume is
operating properly.

NOTE: The radio audio cannot be tumed compietely
off at the master station by using the radio volume key;
the mute key must be used.

2. Press the PRIVATE key; the PRIVATE LED will be lit
and the station will be in the private mode.

In the private mode, the station cannot accept an
intercom call.

3. Press the PRIVATE key again and the PRIVATE LED
will go out and the station will again be able to accept
intercom calls.

4. Press the MONITOR key; the MONITOR LED will be lit
and audio from this station will be heard at all of the
other stations.

5. Press the MONITOR key again and the MONITOR
LED will go out and the station will no longer be in the
monitor mode.

6. Press the ALL CALL key; the ALL CALL LED will be lit
at this station. A call tone will be heard at every station in
the system. Radio audio will be muted and audio from
every station will be heard at the station that initiated the
all call.

“The intercom volume key may be used to adjust the
audio at the initiating station. NOTE: The intercom vol-
ume cannot be completely muted.

7. Press the TALK key. Audio from the initiating station
will.be heard at all the stations in the system.

When the TALK key is released, audio from the other
stations will be heard at the initiating station.

8. Press the END CALL key and the ALL CALL LED will
go out at the initiating station. The radio audio will now
be heard at all stations.

9.

10.

11.

12.

Press the DOOR key; the DOOR LED will be lit at the

initiating station and the BUSY LED’s will be lit at each

of the other stations. A call tone will be heard at the ini-
tiating station only; not at the door speaker. Audio from
the door speaker will be heard at the initiating station.

Press the TALK key. Audio from the initiating station

will be heard at the door speaker.

When the TALK key is released, audio from the door
speaker will be heard at the initiating station.

Press the END CALL key. The DOOR LED will go out

at the initiating station and the BUSY LEDs will also go

out at alf of the other stations. The radio audio will now
be heard at the initiating station.

Use the following procedure to initiate a “select” inter-

com call:

a) Using the station’s keypad, call another station in the
system.

NOTE: When a station has been assigned a sta-
tion code of one digit (1-9), the code must be
entered with a zero (0) preceding the assigned
number. Example: to call station #2, press 02 on
the key pad. When the second dight is entered, a
call tone will be heard at the station that initiated
the call as well as at the station that has been
called. Radio audio will be muted at both of
these stations.

b) The BUSY LED will be lit at all other stations; audio
from the station that has been called will be heard at
the station that initiated the intercom call.

c) Press the TALK key. Audio from the station that ini-
tiated the intercom call will be heard at the station
that has been called.

d) Release the TALK key. Audio from the station that
has been called will be heard at the station that initi-
ated the intercom call.

o) Press the END CALL key. The radio audio will be
heard at both stations. The BUSY LED's will go out
at all other stations in the system.

f) Continue to check the system by making select inter-
com calls to each speaker location.

11



Operational Checkout |

Operational Check List
NuTone recommends that the following check list
is used to verify that the system is operating properly.

Station
Number
01
02
03
04
05
06
07
08
09
10
1
12
13
14
15
16
17
18
19
20
21
22
23

Radio Volume
Private
Monitor

All Call
Intercom Volume
Talk

End Call

Door Call
Select Call

L.ocation

24
25
Notes:

12



Operational Checkout

Setting the Radio
Audio Level

In most installations, the audio trimpot will not need to
be adjusted. However, follow these steps If an adjustment
is necessary.

1. Set the radio volume control to the maximum level at
the remote speaker located closest to the master sta-
tion.

. Set the radio volume to the OFF position at the other
remote stations.

. Select a strong FM station at the master station.

. Mute the radio at the master station by pressing the
MUTE key.

. Use a small thin-bladed screwdriver to adjust the radio
audio trimpot until the audio at the remote speaker is at
the desired level. NOTE: If the radio audio is increased
to a high level, the radio volume may be too loud at the
jowest setting at the remote speaker locations.

6. The radio volume control at all remote speaker loca-
tions and at the master unit location may now be adjust-
ed to the desired level with no further adjustment to the
radio audio trimpot.

Setting the Intercom
Audio Level

o A N

TRIMPOT

INTERCOM AUDIO
TRIMPOT

RADIO AUDIO

FIGURE 22

in most installations, the intercom audio trimpot will not
need to be adjusted. However, follow these steps if an
adjustment is necessary.

1. At a remote speaker location, ask someone 1o speak to
someone else at the master station location.

2. Set the intercom volume control at the master station to
the maximum level. NOTE: The intercom volume may
only be adjusted when the system is in the intercom
mode.

3. Use a small thin-bladed screwdriver to adjust the inter-
com audio trimpot until the audio level is at the desired
level.

4. The intercom volume control at all remote speaker loca-
tions and at the master unit location may now be adjust-
ed to the desired level with no further adjustment to the
intercom audio trimpot.

13



perational hec’kout

Setting the Door Speaker
Volume Level

in most installations, the door speaker volume will not

need to be adjusted. However, follow these steps if an

adjustment is necessary.

1. Locate the door speaker volume trimpot on the master
station’s Control P.C. Board.

2. Call a door speaker from the master station location.
Press the TALK key and speak in a normal voice.

3. Adjust the door speaker volume trimpot until the desired
door speaker volume level is achieved. NOTE: This
setting controls the audio level to the door speaker only.

Tone Generator Volume
Adjustment

The tone generator creates the tones that are heard
from each station (call tone, alarm tone, feed back tone,
etc)

A trimpot is located on the master station and on each
of the remote speakers.

To adjust the trimpot at the master station:

1. Enter an invalid keypad entry; Example: 3.
2. Adjust the trimpot to the desired level using a small
screwdriver.

NOTE: Do not turn the tone generator completely off;

the alarm function will be disabled.

NOTE: The trimpot on the remote station is located
next to the black wire connection terminals and is labeled
ringer volume.

14

DOOR SPEAKER
VOLUME LEVEL

TONE GENERATOR
(RINGER VOLUME)
ADJUSTMENT

@‘:‘?\ /

FIGURE 23




Operational Checkout

If you should encounter
problems with the
Intercom System

If your intercom System is not operating properly, the
Internal Microprocessor might need to be reset. Four (4)
levels of reset have been incorporated into the intercom
System:

Begin with Level 1 and proceed to the next level until
the problem has been corrected.

NOTE: Levels 2, 3 and 4 will erase the system’s memo-
ry and defaults the system back to the original factory pre-
set.

LEVEL 1: To reset a station, press *9# on the station’s
keypad.

When this level of reset is performed at the
master station, the master station will be reset
and any information stored in the master sta-
tions’ memory will be retained.

When this level of reset is performed at a
remote speaker location, that location will be
reset and information stored into the stations’
memory will be erased.

LEVEL 2: To totally reset the system, press *8# on the
master station’s keypad. All stations in the sys-
tem will be reset and any stored information will
be erased from the system’s memory.

LEVEL 3: If unit does not respond to a Level 1 or 2 reset,
locate the Power Reset Button on the bottom left
side of master station. A label marked “For
Power Reset Only” will be covering the access
hole. Using a pencil, punch a hole in the label
and activate button. The master station will
reset, and information stored at the master sta-
tion will be cleared.

LEVEL 4: IMPORTANT: IF YOU ARE NOT CERTAIN AS

TO THE CORRECTNESS OF ANY STEP OR
PROCEDURE DESCRIBED HERE, SECURE
THE SERVICES OF A QUALIFIED TECHNI-
CIAN.

NOTE: This level should only be used after
all other levels have been attempted and will
involve the partial removal of the intercom’s
master unit from the rough-in frame.

1. Disconnect AC power from the system.

2. Remove the four (4) mounting screws from

the master station’s front panel.

3. Slowly lower the master station towards your-
self. Be careful not to catch any wires on the
rough-in frame. Let the unit rest on the support
strap in a face-down position.

. Disconnect the back-up battery from the mas-
ter station. Refer to page 9 of this booklet.

. When two (2) minutes have elapsed, recon-
nect the battery.

. Carefully dress the wires and re-install the
master unit into the rough-in frame.

. Restore AC power to the system. If the system
has properly reset, the display will appear as
12:00 AM.

8. If the system is not operating properly, discon-

nect the AC power and notify a Nulone ser-
vice representative.

~ [0} [S1 I
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Installer's Troubleshooting Guide

TROUBLE

POSSIBLE CAUSE

POSSIBLE REMEDY

Hum in remote speakers.

The intercom wiring has been run
too close to the household AC
power wiring.

Be certain the intercom wiring is as far away as practical
from the household AC power wiring. Do not run the
intercom wiring parallel to the AC power wiring.

Wire installation.

Check the ORN, ORN/WHT, RED, RED/WHT wires for
shorts or opens at the master station and at each remote
speaker location.

Interference from household elec-
trical fixtures.

A dimmer or fluorescent light may cause interference. Filters
should be used for dimmer or fluorescent light interference
(G.E. 89G635 or equivalent — purchase locally).

A select call from the master
station to a remote station is
not functioning (but the radio
operates properly at each
_ |remote speaker focation).

Wire installation.

Check BLK, BLK/WHT (seriai data) wires to be certain
they are properly connected to the master station and
each remote speaker location.

*Improperly set station code
selector switch.

Check to make sure the station code has been set at all
stations and no two stations have the same station code.

No radio or intercom from
the remote speakers
(Radio operates properly
at the master station).

Improper wiring installation at the
master station.

Check the wiring going to the remote speaker connector
at the master station.

No electrical power to the remote
speakers.

Be certain 120vAC, 60Hz power has been provided to
the primarys of both 401T transformers.No less than
24vAC should be measured on the secondary of either
transformer.

Defective transformers.

Replace transformer.

Remote speakers may
communicate with each
other but the master sta-
tion does not function.

No electrical power to master sta-
tion.

Be certain 120vAC, 60Hz power has been provided to
the primarys of both 401T transformers.No less than
24vAC should be measured on the secondary of either
transformer.

Defective transformer.

Replace transformer.

No door communication.

Wire installation.

Check the wires to door terminals at door speakers and
at the master station.

Check BLK, BLK/WHT (serial data) wires to be certain
they are properly connected to the master station and
each remote speaker location.

Speaker.

Check the continuity of the door speaker.

Incorrect door speaker volume
setting.

Follow “Setting Door Speaker Volume Level” instructions
in this booklet. NOTE: This setting effects only the audio
going to the door speaker.

Cannot receive a radio
station that is being
received by another radio
in the home.

Faulty antenna connection.

Be certain the antenna connector is properly connected
to the antenna pins located in the upper right corner of
the master station.

Improper antenna installation.

The antenna should be located in the attic (refer to the
antenna instructions).

The master station will not
go into the note mode.

A cassetle tape has nol been put
into the master station.

Place dedicated message tape into the master station.

Recording lockout tabs have been
removed from cassette tape.

Cassette tape that has recording lockout tabs must be
used. Or place a piece of masking tape over the holes
located in the two (2) corners of the tape.
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Installer's Troub

|l

TROUBLE

POSSIBLE CAUSE

leshooting Guide

PCSSIBLE REMEDY

The radio volume is too
loud when the remote
speakers are set on the
first volume step.

Improper setting of the program
audio trim pot.

Decrease the radio audio level by turning the program
audio trimpot (counter clockwise) until the desired audio
level has been achieved with the remote speaker setin
their first volume step (refer to “Setting the Radio

Audio Level”).

The system squeals when
the intercom is being
used.

The speaker in the adjacent
room(s) is mounted on a common
wall (back to back).

If the remote speakers have been mounted back to
back, one of them will have to be relocated. If the speak-
ers are on a common wall, place fiberglass insulation
behind each speaker or isolate the speaker from the wall
by placing rubber washers or weather stripping between
the speaker and the wall surface.

Static.

Loose ground connection.

Check the ground connection to the master station and
the connection to the earth ground source.

interference from household elec-
trical fixture.

A dimmer or fluorescent light may cause interference.
For dimmer or fluorescent light interference, use filters
(G.E. 89G635 or equivalent, purchase locally).

Interference from household elec-
trical appliances.

Correct interference at the source: fishtank heater, hand
tools, coffee pot, etc.

Wire installation.

Check all wiring in the system: speaker, chime, and
transformer connections at master station and connec-
tion at remote speakers.

Optional Electronic Chime
(Models 1A-28 or 1A-29)
does not operate or oper-
ates at a low level.

Wire installation.

Be certain the chime is properly connected to the master
station. Also, be certain the front, side and rear buttons
are properly connected to the chime board.

Improper volume setting.

Adjust the volume of the chime module by turning the
volume potentiometer located on the chime module
behind the 4-pin ribbon cable connector. NOTE: it may
be necessary to remove the chime module from the
master station to make this adjustment.

Wire installation.

Check the door terminals on the chime module by short-
ing the common terminal to each of the door terminals
front, rear and side. The chime should play.

Mechanical chime can’t
be heard through the
master station or remote
speakers.

Wire installation.

Be certain the mechanical chime is properly connected
to the master station’s mechanical chime input wires
located next to the electronic chime 4-pin connector on
the audio control PC board.

Improper volume setting.

Adijust the volume of the mechanical chime by turning
volume potentiometer, located on the mechanical chime
pick-up.

Call tone volume at a sta-
tion is too loud.

Call tone volume trimpot is not
adjusted properly.

Refer to call tone volume adjustment in the home own-
er's instructions. If volume is still not desirable refer to
tone generator adjustment on page 14. NOTE: It is sug-
gested that the tone generator volume not be adjusted to
the off position.

*IMPORTANT: Be certain the system has been disconnected at the main power source prior to setting the selec-
tor switch. Powering the system up will allow the station identification to be effective.

W
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Remote Station Installation

WIRING

Refer to Flgure 1. Connect the color-coded wires
form the master station to the matching terminal screws
on the speakers printed circuit board.

SETTING THE STATION CODE

The Selective Call function of the system requires all
stations in the system be assigned an address. This is
entered into the initiating station's keypad when selec-
tive communication with a station is desired. The
assigning of the address is accomplished by setting a
station code dip switch on the back of each station.

IMPORTANT: The master station has been preset
as station #1. The remote speakers will be stations 02
through 25.

1. Refer to Figure 2. Locate the station code dip switch
on the back of the remote control unit.

2. Refer to Figure 3. As indicated in Figure 3, set the
station code dip switch in the ON and OFF positions.

MOUNTING

1. Carefully place wires inside wall.

2. IMPORTANT: Outdoor models must be caulked with
a waterproofing compound (Silicone Rubber, RTV or
equivalent - not supplied by NuTone). Caulk across
the top and both sides of the unit only; the bottom
of the unit should not be caulked.

3. Using the mounting holes in the sides of the speaker
body, secure the speaker to the frame with the
screws provided.

& @ %
AUDIO
INTERCOM
RED
| RED/WHT
\
STATION
CODE DIP
SWITCH
4
<
BLk. A ORN
BLK/WHT ORN/WHT FIGURE 1
e ON POSI-
OFF POSI- TION
TION -
N o
o™
I
o [1-
FIGURE 2
THESE NUMBERS ON THE STA-

IF THE REMOTE UNIT IS TO
BE THE STATION NUMBER:

TION CODE DIP SWITCH MUST
BE IN THE ON POSITION

02 2
03 1&2

04 3

05 1&3

06 2&3

07 1,2&3
08 4

09 1&4

10 28&4

11 1,284
12 3&4

13 1,384
14 2,384
15 1,2,3&4
16 5

17 1&5

18 285

19 1,2&5
20 3&5

21 1,3&5
22 2,3&5
23 1,2,3&5
24 4&5

25 1,485

|

FIGURE 3




General System Description

INTRODUCTION

The IM-5006 Radio-Intercom is a Selective-Call
Intercom System that includes an auto-reversing cassette
deck and an AM/FM Radio. Designed to use Nufone
6-conductor cable, the System may be installed into a

new installation as well as replace or upgrade antiquated
intercom systems. By incorporating micro-computer

and surface mount technologies, the IM-5006 provides

a reliable, less complicated, system while increasing

the features available to the user.

IM-5006 SERIES REPRESENTATIVE WIRING ILLUSTRATION

The information that follows is intended to supply
the technician with the knowledge required to develop
a general understanding of the NuTone IM-5006
Radio-Intercom System. A more in depth analysis of
the various circuits within this System is covered in the
“Circuit Description Section.”

Use this diagram for reference only—see IR-510 rough-in frame instal-
lation instructions for detailed wiring.

8' 6 COND. CABLE

AND CONNECTOR
-6 SIDE 5 SP
INSIDE 5" SP.
I e CAUTION: DO NOT SUPPLY : WICONTROL.
POWER UNTIL LOW VOLTAGE WALL RECEP- rating
120VAC, 60Hz POWER CONNECTIONS ARE TACLE 19vDC, 40MA
HOUSE POWER MADE IN MASTER, 120vAC, 60Hz,
CLASS 1 OBSERVE LOCAL CODE. ANGLED
PUSH UL LISTED CLASS 2 NUTONE DESKTOP
BUTTON %’fﬂggﬂ%ﬁm’; MODEL 401T TRANSFORMER FRAME
MODULES MUST BE USED HOME CON-
g {UP TO 3 DOOR RUNS) TR
@ INSIDE 14/2 WITH INSIDE REMOTE INSIDE & SP.
w . ANTENNA GROUND wes| CONTROL. | | W/OCON-
e — 21 INSTALLS IN = TROLS.
TRANSFORMER :
§ ‘( ) NUTONE S-143 | guppLIED WITH ;Sﬁ';i;%nvﬁﬂ FRAME. 25 1 INSTALLS IN
ES (18/2) MAX 100 MASTER MASTER rating 19vDC, 40mA] MAX | FRAME.
o ATTIC |USE 14/2 FOR RUN ¥
) TWEEN 1 1 ROUGH-IN ROUGH-IN
______ E(.ma Rgﬂ?gggo gngrxg Ys;zc FRAME SEC-
N 4v, ONDARY 24v, TSI OUTSIDE 8°
NUTONE TRANSFORVER L 40 400 | REMOTE Gon- |w-2 |SP. W0 CON-
ELECTRONIC ONLY) ] TROL. INSTALLS { 25 ,NSTPAOL"L% N
R CH INFRAME. | MAX
DOOR CHIME ____6}{3 rating 19vDC, 40MA| FRAME.
SEE CHIME B
INSTALLATION EARTH "1
INSTRUCTIONS GROUND OUTSIDE S?)UJﬁIODéE g;v
e SRR 14 ' REMGTE CON- |IW-2 |Z s &
200 g GA 1 TROL. INSTALLS [ 75 ™
NUTONE IW-2 S$-143 IW-6 IN FRAME N?S INSTALLS IN
. AX|  FRAME.
~ MAXIMUM OF 750' RUN.  Jrating 19vDC, 40mA
| RADIO/INTERCOM MASTER IN MAXIMUM OF 4000 ;
— GHn PR TOTAL WIRE. INSIDE 5" SP.
z > ROUGH-IN FRAME OUTPUT MAXIMUM W/CONTROL.
( 14 GA <> 19vDC, 980mA rating
GROUND % e W 19vDC, 40mA
sHieLDeD | | 2q - ANGLED SUR-
D+ auoio 4 o2 g FACE MOUNT
CABLES 2= £ FRAME
) / ©
OPTIONAL OPTIONAL = DOOR SPEAKER
w N - INSIDE 5° SP.
MUSICAL MUSICAL Z | RECESS MODEL P@}é%ﬁi;gg“ W/CONTROL.
SOURCE SOURCE ;5 MOUNTS IN HOUS- INSTALLS IN N Ty INSTALLS IN
2 | ING OR SURFACE FRAME w- FRAME.
MOUNTS ) rating 19vDC, 40mMA
MAX 3 CABLES
TO ONE SPEAKER
1872 DOOR SPEAKER MODELS WITH 0o E INSIDE 8" SP.
120v, 60Hz (CLASS 1 ' CHIME PUSHBUTTON ALSO W/CONTROL.
(OBSERVE et cor,))E) \ 300° MAX REQUIRE 18/2 (S-143) TO CHIME INSTALLS IN
TO ADDITIONAL LOCATION OR TO MASTER iF IW-6 FRAME.
REMOTE SPEAKER OPTIONAL CHIME MODULE IS USED rating 19vDC, 40MA
STATION
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General Description

REMOTE STATION POWER SUPPLY

The IM-5006 Radio Intercom is a selective call intercom
and audio distribution system that utilizes newly installed
or existing NuTone IW-6 Cable to provide intercom com-

munication and radio-source (Phono, CD, Tape)
audio to desired locations.

Usage of the IW-6 cable in the IM-5006 system:

home run, or a combination of both to the Master Station.

WIRES FUNCTION

Orange Pair Balanced low-level intercom audio and
negative power supply for the remote sta-
tions.

Red Pair Balanced low level radio-source audio

’ and positive power supply for the remote

stations.

Black Pair Serial data communication.

NOTE: The NuTone IW-6 Cable may be looped,

The illustration below shows how power is supplied
along with intercom and radio-source audio to the Remote
Speakers through the red and orange twisted pairs.

Audio is transmitted and received from the IW-6 cable
through 1:1 audio transformers creating a balanced audio
path for radio-source and intercom audio. While being less
susceptible to external noise, the balanced audio path also
allows the power supply voltage to be transmitted over
the same lines as the audio.

Pass transistors functioning as high AC impedance volt-
age sources apply the remote power supply voltage
to both sides of the twisted pair. The power supply voltage
is removed from the twisted pair by the center tap on
the audio transformer at the Remote Stations. Additional
stations are connected in parallel with the station that
is illustrated, thus receiving power and audio in the
same manner.

Serial data communication from the Master Station
to the Remote Station is also shown in the illustration
below demonstrating the inverse data format used on
the black pair of wires. This type of format is used
to prevent external noise from disrupting data communica-
tion.

MASTER STATION

INTERCOM
AUDIO

RADIO/SOURCE
AUDIO

SERIAL
DATA

| {
| 1
i i
| ] REMOTE STATION
| ORANGE !
i PAIR i
i i
i i 0
i |
! ! INTERCOM
: : AUDIO
) l
O
i ]
i \./ Vo oV
i i
i RED |
i PAIR T ] P — T
i i
1 i o
i I
! ! RADIO/SOURCE
: : AUDIO
1 1
O
[ |
| VA
I {
I BLACK I
| PAIR ] V+
| | O.-HH nig
[ I ‘ ‘
! ! _— 0  seriaL
\ | nnel 0 v+ DATA
+ } O »
| R i
i i
i !
H 1]




General Description

INTERCOM COMMUNICATION INTRODUCTION

The IM-5006 Radio-Intercom System allows the user to conduct intercom communication in the following ways:
Monitor: Continuously couples a station’s microphone audio with all the stations in the system via the radio bus.
All Cali: An intercom call between the initiating station and all other stations in the system.
Selective Call: A private station-to-station intercom communication.
Door Call: A private station-to-door intercom communication.

COMMUNICATION EXAMPLES: The simplified illustrations that follow provide examples of the various types of com-
munication the IM-5006 Radio-Intercom System can perform. Three stations and a section of Nulone IW-6 Cable
are shown in each illustration. The Cable is divided into the three twisted pairs. Each pair is represented by a bus:

Orange Pair — Intercom Bus; Red Pair - Radio-Source Bus; Black Pair - Serial Data Bus.

Three types of communication are illustrated on these buses:
[> = Radio-Source Audio
p = Microphone Audio
S = Serial Data.

The stations have been simplified to best illustrate the different modes of operation. A list of the modes of operation

is incorporated into each station with the black box indicating the present mode.
NOTE: For this discussion the volume attenuator, power amplifier, microphone pre-amplifier, tone generator, serial data

interface, and keyboard have been omitted from these illustrations.

QUIESCENT/STANDBY

The stations in this example are in the Quiescent/Standby
Mode and have their Radio Listen gates ON, thus allowing
Radio-source audio to be heard at each station.

STATION 02 STATION 03 STATION 04
N N N
MODE MODE __MODE
Cisusy {JBusy Osusy
£J1-COM TALK ILCOM TALK £lLcom 1Atk
ILCOM LISTEN [31-COM LISTEN {J-COM LISTEN
[JRADIO TALK [JRADIO TALK [IRADIO TALK
M RADIO LISTEN MRADIO LISTEN M RADIO LISTEN
9]
— ? e, — —
MICRO MICRO MICRO
COMPUTER /A\ COMPUTER A‘ COMPUTER
Al A
AN Al I N Al L
Al A
A A /N A
1 i >
Y ORANGE PAR
MA;?ER £~ INTERCOM BUS ADD;?ONAL
R P Y N N N NN N S B b b s
J RED PAIR RADIO BUS } l
Fa¥
< [ \
\Z BLACK PAIR SERIAL DATA BUS \ /
W6
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MONITOR

In this example Station 02 has been placed into the All other stations in the System remain in the
Monitor mode. lts Radio Listen gate has been turned OFF, Quiescent/Standby mode and receive the Monitor/Radio
and its Radio Talk gate has been turned ON. Microphone audio through the Radio Listen gate.

audio from the station is routed to the Radio bus where it
is mixed with Radio-source audio.

STATION 02 ETATION 03 STATION 04

e ™
MODE
Dsusv SPEAKER LIBUSY
@ (JH-COM TALK CIHCOM TALK
[JHCOM LISTEN {I-COM LISTEN
[IRADIO TALK

IRADIO TALK

WRADIO LISTEN

I X SRE _1
bl ?L;i e i e
Ay N

v A
v A\ A
S— L/ ] A Y - A
v A a\
' Al

JA

MRADIO LISTEN|

e B 11 B 1] |

-
MA'sgrEB A l ADDIIONA
StaTIon \><1><>>>T r>>r»>;>>{>>1> .__—'[{> SN

RED PAIR RADID 8US ] i
C f )
\Z BLACK PAIR SERIAL DATA BUS \ i

w6

ALL CALL INITIATION

In this example Station 03 initiates an All Call. command by turning OFF their Radio Listen gate, turning
The station turns OFF its Radio Listen gate, turns ON ON their Intercom Talk gate, and activating Call tones.
its Intercom Listen gate, activates its Call tone, and trans- Microphone audio from all stations in the System is thus
mits an All Call talk command to the Serial Data bus. All routed to the Intercom bus where it is received by Station
stations in the System respond to the All Call Talk 03.

STATION 02 STATION 03 STATION 04
a N N A
MQDE MODE MODE

CIRADIO TALK
[IRADIO LISTEN

IRADIO TALK ‘ CIRADIO TALK
[IRADIO LISTEN [JRADIO LISTEN,
ﬁ
\ ]_? = L K =
WE P p P
A /2

A AN I IR EE R EEEEEEEEEEREE K |

Y onancr pan

m’s?z n INTERCOM BUS MWT%NAL
STATION /DDDDDD>>DlD>!>!>DD[>DDD DDDDDDDDDDD STATIONS

N RED PAIR BADIO BUS v
(‘C"(‘C"(‘("..)‘;’."lp").“’

BLACK PAIR SERIAL DATA BUS

s
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General Description’

ALL CALL TALK/LISTEN

Pressing the Talk key at the initiating station turns OFF
the Intercom Listen gate and turns ON the Intercom Talk
gate. An All Call Listen command is then transmitted to the
Serial Data bus. All the stations in the System respond to

the All Call Listen command by turning OFF their Intercom

Talk gate and turning ON their Intercom Listen gate. Audio
from the initiating station is heard at all stations in the
System. Releasing the Talk key returns the System to

the All Call Listen mode.

STATION 02 STATION 03 STATION 04
MODE ) MODE
SPEAKER |CJBuSY Clausy
e CHCONTALK [JHCOM TALK
BLCON LSTER WHCOY LSTEN
LIRADIO TALX [IRADIO TALK
[IRADIO LISTEN [IRADIO LISTEN
?
MICRO MICRO
R

FEEEERREER ERE NN NN

ORANGE PAIR
INTERCOM BUS

[ (R R S S e v v

YRED PAIR RADIO BUS

\ 7 '\
¢‘¢'¢.¢~¢.l'<§‘¢'¢‘¢'¢‘¢'..1v;).)‘).)‘).‘-»

BLACK PRI SERIAL DATA BUS

SELECTIVE CALL INITIATION

In this example, a Selective Intercom Call has been initi-
ated by Station 04 to Station 02. Data containing a
Selective Call Talk command for Station 02 is transmitted
to the Serial Data bus from Station 04. All stations in the
System examine the information on the Serial Data bus

to determine which station is called.

NOTE: The Selective Call function of the System
requires all stations in the System be assigned an
address. This is entered into the initiating station’s keypad
when Selective communication with a station is desired.
The assigning of the address is accomplished by setting
a station code dip switch on the back of each station.

STATION 02

STATION

03 STATION 04

-

MODE w
P
e [IHCOMTALX
[CIHCOM LISTEN

EAKER | OIBUSY
CIRADIO TALK
MRADIO LISTEN
1Y
? woro
____eourm
A
N~ N
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FaX A
| i >
¥ grmeeran 3 r;; o
[ R ) > STATIONS
YREDPNSMD'OBBS
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General
SELECT CALL ACKNOWLEDGE

Description

SELECT CALL TALK/LISTEN

When Station 02 recognizes that it is the station being
called, it turns OFF its Radio Listen gate, turns ON its
intercom Talk gate, activates a Call Tone, and transmits
an Acknowledge command to the Serial Data bus.

Station 04 responds to the Acknowledge command by
turning OFF its Radio Listen gate, turning ON its Intercom
Listen gate, and activating its Call Tone. Thus, microphone
audio from Station 02 is heard at Station 04. All other sta-
tions respond to the Acknowledge command by

turning ON their Busy LEDs while they continue to receive
Radio-source audio.

NOTE: If an Acknowledge command is not received
by Station 04 within a predetermined time, Station 04 will
assume no station exists with the transmitted station code.
it will then transmit an End Call command to the Serial
Data bus and activate an Error Tone indicating an invalid
keyboard entry.

Pressing and releasing the Talk key during Selective
Call Intercom communication activates the same type
of data communication as when the call was first initiated.
That is, the command transmitted to the Serial Data bus
must be acknowledged by the called station before com-
munication can proceed. The Audio Path and correspond-
ing active audio gate will change depending
on the command transmitted to the Serial Data bus Talk
or Listen.

STATION 02 STATION 03 STATION 04
¢ ™
MODE MODE MODE
SPEAKER |CIBUSY mBUSY Dsusy
WICOMTALK @ TIHCOMTALK IHCOM TALK
CIHCOM LISTEN [IHCOM LISTEN IRH-COM LISTEN
[CIRADIO TALK [IRADIO TALK [IRADIC TALK
{IRADIO LISTEN F MAADIO LISTEN. {JRADIO USTEN
SREX) IYIREY.
° e ° 4 F—
WCRO MICRO NiCRO
con N |computer| [
frm—rp A-—-—— . |
fay
v _ R
v A
N A /N _la
I YIS I ARSI NI NI N >
Y oRaNGE PAIR =
0 INTERCOM BUS A 10
MASTER ADDITIONAL
STATION m s> B STATIONS
v AED PAIR RADIO BUS
$- €7 €. €"€- B~ DI D DD »
BLACK PAIR SERIAL DATA BUS
— WS

DOOR CALL

PRIVATE

When a Door Call is initiated by a station, the station is
actually making a Selective Intercom Call to the Master
Station. The Master Station provides the appropriate
acknowledge command and internally connects the door
speaker to the Intercom bus. The operation of the Serial
Data bus, the Intercom bus, and the Radio bus is the
same as a Selective Call communication.

When a station has been placed in the Private mode,
it no longer participates in Intercom communication. This,
however, does not mean the station will not accept serial
data. The station will respond to a Selective Call request
from another station by transmitting a Private command
to the Serial Data bus. The initiating station will respond
to this command by activating the Call Tone Generator
with two short “beeps” indicating the station is in the
Private mode.

W
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General Description

BLOCK DIAGRAMS

DESCRIPTICN

Below is the block diagram for the Remote Stations.
On the following pages is the block diagram for the
Master Station.

Note in both diagrams:

* The power supply has been omitted.

= The wide lines represent the connection path of two
or more lines.

« Strobe lines for the control regesters have been omitted.

At the heart of the Master and Remote Stations is a
microcomputer programmed to manage the various func-
tions of each station. While both the Master and Remote
Stations have the same microcomputer programmed to
manage intercom and audio functions, the Master Station
also has a microcomputer programmed to manage cas-
sette and AM/FM radio functions.

Functions such as audio gate and LED status are
directly controlled by the Remote Stations’ microcomputer.
The Master Station, on the other hand, incorporates regis-
ters to store the status of these devices which allow the
microcomputer to perform other tasks. The registers and
the devices that they control are illustrated in the Master
Station's Block Diagram (pages 26-27). The circled letters
in the Block Diagram on page 26 represent control lines
that connect with the corresponding control lines in the
Block diagram on page 27.

= TONE
SPKR m \% Anelré%-rog = GENERATOR
]
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iIc7 N
Bd—1c3 T2 INTERCOM O
= Ic7 VOPORT O
mic [] ] p @} BHE RADIO O
= VOPORT O
'c} DATA O
WOPORT O
RADIO TALK H HRADIO LISTEN
L [icomTaLK HMUDIOANTERCOM\f; Com LisTEN
VOL UP [MONITOR| CALL | TALK PD75109GF
+COM DOOR | END RI5-ODE
Doy [PRIVATE| CALL | CALL
RADIO
voLup| ! 2 |3
ol | ¢ | s | s BUSY LED
gon STmoNGonE|  [ALLCALLLED REMOTE STATION
DOOR CALL LED
7| e | e 12345 ,
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Circuit Description

INTRODUCTION

The Master station has been divided into the following functional circuits. A schematic drawing, circuit description,

and IC voltage chart has been provided for each circuit.

. Master Station Power Supply

. Remote Station Power Supply

. Master Station Attenuator/Power Amplifier

. AM/FM Radio

. Cassette Deck

. Tone/Loudness Control

. Chime Input

. Door Input/Output

. Serial Data Interface

. Intercom Audio Interface/Serial Data Interface
Power Supply

. Microphone Pre-Amplifier

12. Tone Generator

13. Reset

14. Battery Backup

QOUWONOOUIEWN -

ey

NOTE:

 All voltages were measured between ground and
the IC pins indicated.

+ Voltage measurements were made with the system
in the quiescent state after a * 8 # reset. AC line volt-
age was set at 120vAC.

* Any DC voltage iower than 100mV was considered
0 volts.

* A compete set of schematics is located in the
Schematic/PC Board section of this manual.
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MASTER STATION'S POWER SUPPLY (Refer to Main PC Board Schematic page 64)

AC from the NuTone 401T transformer enters the
Master Station's power supply through connector J17.
The AC passes through an EMI filter and surge protection
circuit before being rectified by D37. The rectified voltage
is filtered and supplied to the voltage regulators which pro-
vide the various supply voltages required by the
Master Station.

IC25 provides 15V to the Power Amplifier Circuit
1C26 provides 15V to the Cassette Deck Circuit
1C27 provides 12V to the Audio Circuits

1C28 provides 5.6V to the Digital Circuits

1C29 provides 5V to the Display Circuit

QUIESCENT DC VOLTAGE
PIN | IC25 | IC26 | I1C27 | IC28 | IC29
1 2sv | 25v | 24v | 24v | 24V
2 0 0 0 BV 0
3 15V | 15V | 12V | 56V | 5V
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REMOTE STATION'S MAIN POWER SUPPLY (Refer to Main PC Board Schematic page 64)

AC for the Remote Station's power supply enters the master station ; ‘ ,
through connector J12. The AC is then rectified by D15 and regulated QUIESCENT DC VOLTAGE" |
by Q22 and IC21. PIN IC21 | IC22 | IC23

The regulated voltage is supplied to both sides of the radio-source audio
bus through series pass transistors. An error amplifier connected to the base 1 35.2V | 19.8V | 19.9V
and emitter of each pass transistor monitors the transistor's output voltage 2 0 19.2V | 1.3V
and compares it with a reference voltage. The difference between these volt- 3 1.3V | 19.9v )
ages generates an error voltage on the output of the error amplifier. This volt- 2 0 0
age is applied to the pass transistor's base thus regulating the output of the
pass transistor and providing it with a low DC impedance. Capacitors con- 5 19.9V 0
nected to the base of the pass transistors and to the reference voltage input 6 19.2V 1.3V
of the error amplifiers couples audio into these devices thus providing the cir- 7 198V | 19.0v
cuit with a high audio frequency impedance. . -

The power supply voltage is received from the intercom audio bus in the 8 204V | 204V
same manner. * Measured with 1 remote connected

to master station
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Circuit Description
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ATTENUATOR AND POWER AMPLIFIER (Refer to Main PC Board Schematic pageb64)

The attenuator and power amplifier provide signal adjustment
and final amplification for master station audio.

Radio-Source or intercom audio is selected as the input to the

Attenuator/Power Amp Circuit by applying a high logic level to the
appropriate pin of IC13. This control signal is also applied to the

base of the transistor connected to the non-selected audio input of

1C13. This transistor shunts the non-selected audio to ground thus

eliminating audio bleed through from non-selected audio source.

Note Audio from the cassette deck is applied to the input of the
_ Attenuator/Power Amp Circuit directly bypassing the Tone Control

‘and Radio Bus Circuits. Note Audio is selected by applying a high

logic level to pin 6 of IC11 in the Cassette Circuit.

The selected input audio is buffered by Amp No. 1 iniC24
before it is applied to the Attenuator IC14.

1C14 is a dual channel attenuator that provides 30dB of attenua-

tion in 16 steps. The left channel of the attenuator controls the

radio-source and intercom audio level. The right channel controls
the tone generator's audio level.

Data regarding channel and degree of attenuation is entered

into IC14 through the Data (10) Clock (9) and Strobe (7) pins from

the Audio/intercom Microcomputer 1C8.
Amplifier No. 2 in1C24 is used as a bufier between the left chan-

nel's 10dB per step attenuator and its 2dB per step attenuator. The

right channel does not require a buffer.

QUIESCENT DC VOLTAGE

PIN | IC13 | IC14 | IC15 | IC24
1 0 0 6.6V 5.8V
2 0 58V | 15V | 58V
3 0 5.8V | 14.4V | 5.8V
4 0 5.8V 0 0
5 55V | 5.8V | 170V | 5.8V
6 0 5.8V 0 5.8V
7 0 0 1V 5.8V
8 0 0 1V | 1.8V
9 0 0

10 0 0

11 0 5.8V

12 0 5.8V

13 0 5.8V

14 0 5.8V

15 56V | 5.8V

16 0 11.6V

After being level adjusted by the attenuator, the selected audio
is applied to the input of the master station's power amplifier IC15
which has a gain of 52dB. IC15 contains an internal muting circuit
controlied by the Audio/Intercom Microcomputer IC8 via Q11.
Applying a high logic level to the base of Q11 disables the Mute
function. Removing the high logic level activates the Mute function.
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AM/FM RADIO (Refer to Main PC Board Schematic page 64)

The central component in the AM/FM Radio circuit is Tuner TU-1. The NOTE: Care should be taken when measuring
Phase Lock Loop IC19 controls TU-1 in accord with serial data received via voltages on the pins of IC18. A short between
the data clock and period lines from the Radio/Cassette Microcomputer IC1. pins could permanently damage the device.

TU-1 is divided into AM and FM sections. A high logic level on pin 6 of - 2
IC19 applies power to the AM section through transistors Q14 and Q16. QUIESCENT DC VOLTAGE
A high logic level on pin 7 of 1C19 applies power to the FM section through . -
transistors Q13 and Q15. PIN IC17 | IC18 | IC19 | IC20
The radio signal enter TU-1 through the antenna inputs (pin 1 for FM and
pin 8 for AM.) Inside TU-1 the radio signal is tuned, amplified, ievel adjusted, ! 1.9V 7Y 2.5V 11.3v
and mixed with the selected band's local oscillator thereby developing the 2 0 43V | 2.5V 0
band's intermediate frequency. At this stage a portion of the local oscillator's 3 7.9V 1.2V 5V 4.9V
signal is fed to IC19 (pin 12 FM, pin 11 AM) where it is divided and com-
pared with the reference oscillator. The difference between the divided local 4 2.2V 5V
oscillator's frequency and the reference oscillator's frequency exit IC19 via 5 2.2V 5V
pin 14 in the form of an error pulse. This pulse is applied to a low pass filter 6 5 oV Y,
consisting of Q19 and Q20 where it is converted into a DC voltage : .
and applied to pin 5 of TU-1. The DC voltage is then used to tune the RF 7 0 .9V
amplifiers and local oscillators within TU-1. Changing the division rate 8 02V Y]
of the local osciliator's frequency before it is compared with the reference . -
oscillator's frequency in IC19 initiates radio tuning. 9 5.7V 0
After being converted into an intermediate frequency, the AM signal 10 4.2V 0
is amplified, level adjusted, and converted into audio before it exists TU-1
from pin 15. 11 5.7V 0
The FM IF signal exits TU-1 from pin 7 and is applied to IC18 where 12 av 25V
it is amplified, level adjusted, and converted into audio. The FM audio signal 13 0 0
exits 1C18 from pin 15.
The radio audio then passes through a low pass filter and buffer (Q21) 14 5.9V 0
before being applied to the radio listen gate in IC5. 15 4.5V 0
A strong station stop signal is generated by the AM and FM section wher- -
ever a strong station is received. In both the AM and FM circuits, 16 A7V | 4.9V
a normatly high strong station stop line is pulled low during station tuning. 17 10.9V
When a strong station is detected or station tuning has stopped, the line
goes high. The AM stop signal originates from pin 10 of TU-1 and is applied 18 10.8V
to D12. The FM stop signal originates from pin 16 of IC18 and is applied to 19 0
D13. Both signals are level adjusted by Q17 and Q18 before being supplied 20 7V
to the Radio/Cassette Microcomputer IC1. .

W
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CASSETTE DECK (Refer to Main PC Board Schematic page 64) 16 v

The central component of the cassette deck circuitry is
C10. It is utilized in both the Record and Playback modes.
n the record mode audio enters IC10 through pin 7 (mic
ecording) or pin 1 (radio/source recording.) It is amplified,
evel adjusted, and exists 1C10 through pin 16. The audio
hen passes through an EQ network and notch filter before
»eing applied to the Record/Playback head. A bias oscillator
sonnected to the opposite side of the Record/Playback head
yrovides the necessary biasing for the recording. A portion
)f the bias osciliator is also applied to the Erase head.

During playback, audio from the Record/Playback head
s applied to pin 6 of IC10. The audio is amplified, equalized,
ind leaves IC10 through pin 3 where it is connected to the
Jote and Cassette Audio gates through the Playback Audio
Trimpot VR2.

Cassette deck control is managed by the Radio/Cassette
Aicrocomputer IC1, Connector J7 on the Main PC Board
;ontains most of the control and feedback lines used by IC1
o control the cassette deck. The following is a description
f those lines.

Jin1:  GND. Ground.

%n2: MOTOR. Tape transport motor control. A low logic
level activates the tape transport motor through
Q8 and Q4.

’%in3: PLAY/RECORD. Play or Record mode selection
of IC10. A high logic level activates the Record
mode through Q7.

’in4: BIASCONT. Bias Oscillator control. A high logic

level activates the bias osciliator through Q2 and Q3.

Pin 5: P1. Tape transport Play/Record solenoid control.
Duration of the pulse applied to the solenoid
determines tape direction.

P2. Tape transport Fast Forward/Rewind solenoid
control. Duration of pulse applied to the solenoid
determines tape direction.

H-IC. Reel positioning sensor. Provides 2 pulses
for each 360° rotation of the reel located on

the right side of the tape transport.

PLAY DET. Play detection normally at a high
logic level changes to a low logic level when

the Record/Play head is engaged.

FF/REW. Fast Forward/Rewind detection normal-
ly at a high logic level changes to a low logic level
when Fast Forward or Rewind is engaged.
PACKDET. Cassette tape detection normally at a
high logic level changes to a low logic level when
a cassette tape is placed in the tape transport.
REC (F) >. Record prevention knockout detection.
REC (R) <. The logic level is low when knockouts
are in place and high when they have been
removed.

Pin 6:

Pin7:

Pin 8:

Pin 9:

Pin 10:

Pin 11:
Pin 12:

NOTE: If the microcomputer detects an error in the cas-
sette deck's operation, the microcomputer will disable the
cassette deck’'s motor and keyboard. This condition will be
indicated by the flashing of both direction LEDs. The error
indication can be disabled by pressing the direction key;
however, it will return if the error is not corrected.




o W ' RADIO-SOURCE
RS2 s AUDIO INPUT
W O if,{? :‘gz 9
_Lmu c2
FEE Wy - ' ' +ca0
nsa v bt S DR L4
3 (22) fiord ® iﬁ;’ i TS
S % mlm W A
N cm -
W 240 [ S . + {r * .ﬁ .:i. =
gon‘f nm@ ‘{ 5' Wy < wy
ar ps | pes Bso Hgth o - 7
powlnm e
E3 I - ] % g | e imt
1z e Ruas? 81
i gzl)ﬁzEB :
= b3
- Zune ’nr‘%@
% - 8 ReweR SRR e
LOUDNESS 8 T e b CHIME AUDIO
OFF IS % [
woroH g o ]
TONE/LOUDNESS CONTROL (Refer to Main PC Board Schematic page 64)

Radio-source audio enters the Tone Control circuit through a s RO SagnaEm
buffer amplifier consisting of the No. 1 amplifier in IC3. The audio QUIESCENT DC VOLTAGE =
from the buffer is applied to the following circuits: PIN iIC3 1C4 ics IC6
1. Line Output Amplifier: Comprised of the No. 1 ampilifier in IC6. 1 5.6V 5.6V 0 5.6V

The line output amplifier provides low level audio to the line

output connector. 2 5.6V 5.6V 0 5.6V
2. Cassette Deck Radio-Source Audio Record Output: Provides 3 5.6V 5.6V 0 5.6V

unequalized radio-source audio to the cassetie deck for recording. 4 0 0 0 0
3. Loudness Filter Bypass Attenuator: Selected when the loud-

ness switch is in the OFF position. The bypass attenuator com- 5 5.6V 5.6V 0 5.6V

pensates for the gain reduction incurred by the loudness filter. 6 56V | 56V | 55V | 56V
4. Loudness Filter: Selected when the loudness switch is in the ON 7 56V 5.6V 0 5.6V

position. The loudness filter compensates for the loss of bass and

treble response the human ear has when listening to audio at low 8 eV | 1.2V 0 1.2y

volume levels. 9 0

10 0

The audio from the loudness circuit is applied to the system audio
mute gate consisting of the No. 3 audio gate in IC5. The system 1 0
audio mute gate mutes the Radio-source audio throughout the sys- 12 0
tem whenever the chime is activated. After passing through the sys- 13 0
tem audio mute gate, the audio is applied to the tone control's pre- 1 5oV
amplifier consisting of the No. 2 amplifier in IC3. The output .

from the pre-amplifier is supplied to the tone control's filter and main
amplifier consisting of the No. 1 amplifier in IC4. The output from
the tone control's main amplifier is applied to the radio bus driver
amplifier comprised of the No. 2 amplifier in IC4. Chime audio and
microphone audio during monitor is also applied to the input of the
radio bus driver amplifier which connects to the radio bus through
audio Transformer T2.
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Circuit Description
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CHIME INPUT (Refer to Control PC Board Schematic 2/2 page 62)
Audio from the electronic chime and electro-mechanical chime enters
the circuit through J11 and J16. The chime audio is amplified by the No. 1 QUIESCENT DC VOLTAGE
Amplifier in IC21 and sent to the chime audio listen gate in IC19. PIN | IC19 | IC21 | IC22
Chime audio is permitted to pass through the chime audio listen gate
when the Audio/Intercom Microcomputer IC8 detects a low logic level on its 1 0 5.8V 0
chime mute line. When this condition occurs, the microcomputer mutes the 2 0 5.8V 5.6V
radio-source audio and activates the chime audio listen gate. Chime audio 3 0 5.8V 0
passes through the chime audio listen gate and is applied to the radio bus dri- 2 0 0 56V
ver amplifier on the Main PC Board. The chime audio is then transmitted .
to all stations in the system over the radio bus. 5 0 5.8V 0
The microcomputer's chime mute line is pulled low by applying a high 6 0 5.8V 5.8V
logic level to the base of transistor Q3. The NuTone 1A-28 and 1A-29 chime 7 0 5.8V 0
modules which connect lo the electronic chime input connector internally gen- -
erate the signal required to tum on transistor Q3. Chimes connected 8 0 5.6V
1o the electro-mechanical chime input, however, rely on a chime audio detec- 9 0 0
tion circuit to generate the required signal. Comprised of the No. 2 amplifier in 10 0 58V
IC21 and the No. 1 and No. 6 schmitt trigger inverters in 1C22,
the detection circuit generates a mute signal using the chime audio received 11 0 0
from the No. 1 amplifier in IC21. The mute signal is applied to the base of tran- 12 0 0
sistor Q3, thus initiating the chime audio listen mode described above. 13 0 5.6V
Both chime inputs have been protected from lightning by diode clamps. ” 56V 5oV
D26 and D27 protect the electronic chime audio input. D21 through D24 pro- : :

tect the electro-mechanical chime audio input.
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DOOR INPUT/OUTPUT (Refer to Control PC Board Schematic 2/2 page 62)

When a Door Call is activated, the door audio enters the Master Station

through the Door Speaker terminals located on the Control PC Board. QUIESCENT DC VOLTAGE

The door audio is applied to the input of the door speaker preamplifier via PIN | IC18 | IC19 | IC20

Door Relay RL1. The two-stage door speaker preamplifier consists of the

No. 1 and No. 2 amps in IC18. Activation of a Door Call applies a high 1 5.8V 0 Aad

logic level to pin 5 of IC19 which couples the output of the door speaker pre- 2 5.8V 0 5V

amplifier to the input of the intercom audio interface circuit located on 3 5.8V 0 0

the Main PC Board. 2 5 0 o
Activating a Door Talk command removes the high logic level applied

to pin 5 of IC19 and applies five volts to the base of Q2 which switches the 5 5.8V 0 5.6V

door relay to the Talk mode. Audio from the intercom audio interface circuit [ 5.8V 0 11.6V

is applied to the Door Output Audio Trimpot VR2 before being supplied 7 5.8V 0 11.5v

to the Door Speaker Power Amplifier IC20. The audio output from 1C20 . .

is then supplied to the door speaker via the Door Relay RL1. 8 11.6V 0 7.2V
Since communication between the door and the master is direct and unaf- 9 0

fected by intercom bus loading, the input and output audio levels of 10 0

the door circuit need to be reduced when communicating with the master sta-

tion. This is accomplished by activating Q15 and Q16 which install resistive n 0

shunts to the door preamplifier's output and the door power amplifier's input. 12 0

Q15 and Q16 are activated when the door call is initiated 13 0

at the master station. 12 5.6V

W
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SERIAL DATA INTERFACE (Refer to Control PC Board Schemalic 2/2 page 62)

The microcomputer within each station communicates with the other stations
through the black wires via a serial data interface circuit. The data transmitted by the
serial data interface circuit is asynchronous and has a baud rate of 1,000 bits per sec-
ond. A typical command transmission is 32 bits long and lasts for 32 milliseconds. The
data is transmitted inversely by the interface over the black pair of wires; that is,
the data on the black wire is the opposite logic level of the data on the black/white wire.
The description that follows pertains to the master station's serial data interface circuit.
The remote station's interface functions in a similar manner.

Transmit Data: A high logic level applied to the base of Q7 from the Audio/Intercom

Microcomputer IC8 pulls the control pins low to the No. 1 and No. 2 buffers in

{C26. This causes the output of the buffers to switch from a high impedance state

to an active state where the output follows the input. Command data from the micro-
computer is inverted by Q6 and applied to the input of the No. 1 buffer in IC26 which
transmits the data to the black/white wire. The inverted data from Q6 is also applied
to the inverting input of the No. 1 amplifier in IC27. This inverts the data again before
supplying it to the No. 2 buffer in 1C26 which transmits the data to the black wire.
After the data transmission has been completed, the high logic level applied

to Q7 is removed returning the buffers' control lines to a high logic level thus switch-
ing the buffers' outputs from an active state to a high impedance state.

Receive Date: The data from the black pair of wires is applied to the inputs of the

36

No. 2 amplifier in IC27. The difference between the voltages applied to the amplifier's
inputs is developed on its output and fed to Q4, Q5 and Q8 where it is level adjusted
and inverted before being applied to the Audio/intercom microcomputer.

e —

QUIESCENT DC
VOLTAGE*

PIN | IC26 | IC27
1 ¥a') 6.4V
2 A" A
3 A 4.5V
4 7V 7V
5 7V 5.6V
8 A" 7.8V
7 7V 9V
8 1.5V 9.8V
9 A'
10 5.6V
11 6.9V
12 6.4V
13 5.6V
14 6.4V

* Measured with one remote con-
nected
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INTERCOM AUDIO INTERFACE/SERIAL DATA
INTERFACE POWER SUPPLY (Refer to Main PC Board Schematic page 64
9
Door and Master Station intercom audio is transmitted
QUIESCENT DC VOLTAGE

and received by the intercom audio interface circuit.

Receiving Audio

Audio from the intercom bus is supplied through trans-
former T3 to the input of the door intercom
pre-amplifier and to the input of the master station inter-
com pre-amplifier.

Consisting of the No. 2 amplifier in 1C9, the door inter-
com pre-amplifier provides intercom audio to the
. door input/output circuit through connector J6. The
master station intercom pre-amplifier, consisting of the
No. 2 amplifier in IC8, provides intercom audio to the mas-
ter station’s attenuator and power amplifier circuits.

Transmitting Audio

Audio from the door input/output circuit is supplied
through connector J6 to the door intercom bus driver cir-
cuit consisting of the No. 1 amplifier in IC9. The master
station microphone pre-amplifier supplies audio to the
master station intercom bus driver circuit consisting of the
No. 1 amplifier in IC8. The output from both driver circuits
is coupled to the intercom bus through transformer T3.

PIN IC7 1C8 IC9

1 18.2V | 5.8V 5.8V
2 7V 5.8V 5.8V
3 6.6V 5.8V 5.8V
4 0 0

5 5.8V 5.8V
6 5.8V 5.8V
7 5.8V 5.8V
8 116V | 116V

Serial Data Interface Power Supply

The power supply for the serial data interface circuit
is also shown in the schematic above. Power is received
from the radio bus and intercom bus by the center tap
on each of the audio transformers. The voliage from
the transformers is regulated by IC7 which provides a
5-volt output. An 8-volt supply is also provided by Zener
Diode D3. The 5-volt and 8-volt supplies are applied
to the serial data interface circuit through connector J14.

M
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o ty A’u' ot .;. Ao\l a XM 220p fz10
o c3 €250 i Sy o
c4 9y 1 - 3 4
0.001 50V 1 214 R10 O INTERCOM MIC
a l pe . 3 47K = AUDIO
i d Ats 18
Xune s ZEN 100K b 100K
7
R? < [ Yy C215 100K
2K = 47K # 35 b VA1
+* 3 10K AW
4 R273
< R¥<S s =
™E 8K F oy ;L 53 1c2 Took
L : [ 9
. 2 <4 . 4 1 MIC RECORD
i # o R21 [ C1a” O Mok
A9 100K < 470
.
n20 3
330K

INTERCOM MIC QGmmmemsmsmereemsnd
MIC RECORD O-

MICROPHONE PRE-AMPLIFIER (Refer to Main PC Board Schematic page 64)

The microphone connects to the Master Station's Main PC Board through connec-
or J1. A five-volt bias voltage is supplied through J1 to the output of the microphone. QUIESCENT DC
l'he output audio from the microphone is coupled to the first stage __VOLTAGE
>f the microphone preamplifier consisting of the No. 1 amp in IC1. Microphone audio PIN IC1 ic2
rom the first stage is coupled through IC2 to the cassette deck where it is used for
nic recording. This audio path is selected when a high logic level is applied to pin 6 ! 5.6V 0
fic2. 2 5.6V 0
Monitor and intercom communications require additional amplification. This 3 5.6V 0
s provided by the No. 2 amp in IC1. The audio output from this amplifier is held below. 7 0 0
7 volt by a diode limiter installed across the microphone volume trimpot VR1. The mic
wdio is then routed to the radio bus by applying a high logic level to the radio talk 5 5.6V 0
jate (pin 13 1C2) or to the intercom bus by applying a high logic level to the intercom 6 5.6V 0
alk gate (pin 51C2.) 7 56V 0
Transistor shunts have been installed on the input and outputs of the microphone -
reamplifier circuit to prevent microphone audio leakage to the non-selected audio 8 11.6V 0
utput. 9 0
10 0
11 0
12 0
13 0
14 5.6V
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Circuit Description

QUIESCENT DC
aon VOLTAGE
5 O TONE OUTPUT PIN 1IC23
- 1 5.6V
10K —0 5V 2 5.6V
d 3 0
R40  C10 ——O TONE ENABLE 4 5.6V
1K  0.033
s ﬁ 5 4.8V
? 6 0
7 0
TONE GENERATOR (Refer to Control PC Board Schematic 2/2 page 62) 2 g
The tone generator is comprised of 2 NAND gates connected to form an oscillator. A high 10 5.6V
logic level from the audiofintercom microcomputer applied to the tone enable input activates .
the oscillator. The output tone from the oscillator is applied to the volume attenuator IC14 11 5.6V
through the ringer volume trimpot VR1. 12 0
13 0
Osv 14 5.6V
TP
: T O 558l QUIESCENT DC
BRE 1\ ll%z VOLTAGE
[ s 4 ' '
Mg T sws1 - j; . PIN IC25
2K &  RESET sw
cel PCB. A7 1 1.6V
2 0
RESET (Refer to Control PC Board Schematic 2/2 page 62) 3 0
1C25 in the reset circuit monitors the 5V supply and compares it to an internally developed 4 0
reference voltage. When the 5V supply drops below 2.7 volts, a reset signal is sent to the 5 5V
microcomputers to clear any incorrect data stored during the low voltage condition. 6 oV
7 5V
412
BAT. PUNE 8 5V
D Niozs ® O sv QUIESCENT DC
R O e W VOLTAGE
1aw 1001 S -
v > _?— & B O BATTERY BACKUP PIN iIC24
D37 i R8s y ) N
Wiz6.28 ; 0K 155133 1 0
Hhvrrs 2 4]
. 3 5V/0
BATTERY BACKUP (Refer to Control PC Board Schematic 2/2 page 62) 2 5
The main component of the battery backup circuit is IC24. Its function is to monitor the 5V 5 0
supply and activate the backup battery when the supply voltage falls below 3 volts. 1C24 acti-
vates the backup battery by pulling pin 3 low, thus forward biasing the emitter-base junction 6 5V
of Q11. The backup supply voltage from the collector of Q11 is then supplied to the RAM and 7 Y
both microcomputers. When main power is reinstated, Q11 is turned off and a charge voltage 8 5V
is supplied to the battery through R128, D37 and D5.

e —————————————————————o
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NTERCOM TROUBLESHOOTING
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Troubleshooting

SYSTEM TROUBLESHOOTING

A properly functioning master station is essential to
tercom communication, and it should be the first station
1ecked when a problem with intercom communication
cists. Checking the master station is best accomplished
¢ connecting a remote station to the master station via
short piece of NuTone IW-6 cable and performing the
seration checkout procedure on page 11 of this manual.
the problem still exists during the operational checkout,
eps should be taken to localize the problem to specific

C Boards on the master station. if, however, the problem
not present during the one station operational checkout,

rstem troubleshooting will be required.

The objective of system troubleshooting is too localize
the problem to a specific station or cable run. This is
accomplished by connecting individual cable runs or sta-
tions to the master station one at a time and checking for
proper operation after each one is installed. The location
of the problem will be identified when the addition of a
cable run or stations causes improper operation.

IMPORTANT: Always remove the main power from
the system when connecting or disconnecting remote
stations. Failure to do so may result in permanent
damage to the system.

The following information is provided to assist the tech-
nician in localizing intercom problems.

PROBLEMS CAUSED BY MISWIRING

MISWIRING
PROBLEM BLACK-BLACK/WHITE RED-RED/WHITE | OFANGE
SHORT |REVERSED| OPEN | SHORT | OPEN | SHORT | OPEN

No communication ® ®
Sporadic communication )
No communication, busy led remains
on after end call
No function from remote station ® ®
No radio/source audio ®
No intercom audio ®
Neak radio/source audio ®
Neak intercom audio ®

WASTER STATION'S VOLTAGE BETWEEN ROUGH-IN GROUND AND INTERCOM CONNEC-
TOR'S TERMINALS. NO REMOTE STATIONS CONNECTED

BLACK/WHITE BLACK

RED/WHITE

RED ORANGE/WHITE ORANGE

1V 6.9V

19V

18V va' 7V

JTE: Allow 10% tolerance for voltage and resistance measurements.

MASTER STATION'S RESISTANCE BETWEEN INTERCOM CONNECTOR'S TERMINALS.
RADIO INTERCOM TRIMPOT ADJUSTED TO MAX. NO REMOTES.

BLACK-BLACK/WHITE TERMINALS

RED-RED/WHITE TERMINALS

ORANGE-ORANGE/WHITE TERMINALS

188KQ2

58Q




Troubleshooting

REMOTE STATION RESISTANCE BETWEEN TERMINALS

BLACK-BLACK/WHITE TERMINALS

RED-RED/WHITE TERMINALS

ORANGE-ORANGE/WHITE TERMINALS

188KQ

64Q

64Q

SERVICING THE NUTONE IM-5006 RADIO INTERCOM SYSTEM

PC BOARD REPLACEMENT

Defective PC board replacement is the recommended
method for correcting problems within the NuTone IM-5006
System. Problems can usually be localized to a specific
PC Board by symptom observation and DC voltage mea-
surement. ‘ o

Replacing defective PC Boards is also the most practi-
cal approach to field repair the IM-5006 system.

COMPONENT LEVEL REPAIR

The success of component level repair will depend
largely on the experience of the technician and the tools
available to him or her. The technician must be familiar
with surface mount components and the proper soldering
techniques required for these components. The technician
should also be familiar with the schematics and the circuit
descriptions contained within this manual. It is assumed
throughout this manual that the technician is informed on
the proper use of a multimeter and oscilloscope.

NOTE: Before undertaking component level repair,
the technician should be advised that NuTone does
not supply board level components for the IM-5006
System; however individual PC Boards are available.

IM-5006 TROUBLESHOOTING GUIDE

TROUBLESHOOTING

Whether the selected repair approach is PC Board
replacement or component level repair, the first step in
troubleshooting the IM-5006 Radio Intercom is symptom
observation; that is, identifying the operations or functions
that are inconsistent with normal operation.

Often a malfunctioning circuit will exhibit many symp-
torms. Finding the common circuit associated with
the symptoms will usually indicate the problem area. For
instance, if the AM/FM radio and the cassette deck are nol
functioning, the problem will most likely exist in the circuit
associated with the Radio/Cassette Microcomputer since
it is common to both the radio and cassette circuits. Once
the problem has been localized to a particular circuit by
symptom observation, the PC Board containing the circuit
can be replace or the problem can be isolated to a specific
component.

After the repairs have been made to the system, a com-
plete operational checkout should be performed to confirm
the system is functioning correctly.

The following Troubleshooting Guide provides possible
solutions to problems which may be encountered with the
IM-5006 Radio Intercom System.

remote stations

PROBLEM MEASURE/CHECK CORRECT/RESULT | IF NOT REPLACE
1. Master station func- 1a. Check IW-6 connections at mas- | 1a. Should be properly
tions. No function from ter and remote stations installed

1b. Check the AC voltage on the
401T transformers with the

power supply leads from

1b. A minimum of 24vAC | 1b. Transformer
should be measured

on the secondary of

the master station disconnected

the transformers

ic.

With both power supply leads
connected measure the voltage
between ground and the red and
red/white screws of the 6-pin
intercom connector J13 with no
remote stations connected

1¢. Should measure 19v
approximately

1c¢. Main PC Board

W
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Troubleshooting

PROBLEM

MEASURE/CHECK

CORRECT/RESULT

IF NOT REPLACE

1. Master station func-
tions. No function from
remote stations (con-
tinued)

1d.

With both power supply leads
connected measure the voltage
between ground and the red
and red/white screw terminals
of the 6-pin intercom connector
J13 with all remote stations con-
nected.

1d. Should measure
between 19v and 18v

1d. Isolate the problem
area by removing
remote speaker or
cable runs, from the
system until the cor-
rect voltage is mea-
sured.
IMPORTANT: Always
remove the main power
from the system when
connecting or disconnect-
ing remote stations.
Failure to do so may
result in permanent dam-
age to the system.

2. Master station not
functioning. Remote
stations function, how-
ever cannot preform
intercom communica-
tion

2a.

Check the AC voltage on the
401T transformers with the
power supply leads from the
master station disconnected

A minimum of 24vAC
should be measured
on the secondary of
the transformers

2a.

2a. Transformer

2b.

Measure the voltage on the pins
of connector J18 located on the
Main PC Board under the heat
sink with the plug disconnected

Should measure
approximately:
Pin Ji8s

5v
Sv
12v

0

8v

0

2b.

DOTH WHN -

2b. Main PC Board

2c. Measure the vollage on the pins | 2¢. Should measure 2c. Control PC Board
of connector J18 located on approximately:
Main PC Board under the heat Pin J18
sink with the plug connected 1 Sv
2 5v
3 12v
4 0
5 8v
6 0
3. No radio-source audio | 3a. Check blue jumper wire 3a. Should be properly
from the master sta- between audio transformer installed
tion. Remote stations T8 and IC24 (on units with serial
ok number higher than 2110000)
3b. Check connectors J5 and J10 3b. Should be properly
on Main PC Board installed
3c. Check connector J7 and J13 3c. Should be properly
on Control PC Board installed
3d. Measure the voltage on pin 4 3d. Should measure 3d. Control PC Board
of J10 Main PC Board approximately v
3e. Measure the voltage on pin 2 3e. Should measure 3d. Control PC Board.
of J5 Main PC Board approximately 5v If correct replace

Main PC Board

oot ettt e
oottt —— ot oot e ————
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Troubleshooting

PROBLEM MEASURE/CHECK CORRECT/RESULT | IF NOT REPLACE
4. No chime audio from | 4a. Check connector J6 on Control | 4a. Should be properly
electronic chime mod- PC Board installed
ule. All other functions
ok. Radio mutes atall | 45 Check connector J6 on Main 4b. Should be properly

stations when chime is
activated.

PC Board

installed

4c.

Measure the voltage on pins
5, 6 and 7 of IC21 on Control
PC Board

4c. Voltage on all 3 pins
should measure

approximately 5.8v

4c. Control PC Board

4d.

Measure the Voltage on Pins
1, 2 and 3 of IC21 on Main
PC Board

4c. Voltage on all 3 pins
should measure

approximately 5.8v

4c. Main PC Board

5. Display does not light

5a. Check connector J10 on Control | 5a. Should be properly
PC Board installed
5b. Check display cable located 5b. No pinched or cut 5b. Repair wires or

above the cassette deck, look
for pinched or cut wires

wire should be found

replace Display
PC Board

5¢.

Measure the voltage on pin 2
of J10 on Control PC Board

5c¢. Should measure

approximately Sv

5c. If correct repiace
Display PC Board.
if incorrect go to next

step

5d.

Measure the voltage on pin 2
of J10 on Control PC Board with
plug disconnected

5d. Should measure

approximately 5v

5d. If correct replace
Display PC Board.
If incorrect go to next

step

5e.

Measure the voltage on pin 1

of the connector J18 located on
the main PC Board under the
heat sink with the plug discon-
nected

5e. Should measure

approximately 5v

5d. If correct replace
Control PC Board.
If incorrect replace

Main PC Board

6. Display has scramble
characters

6a. Check connector J10 on

Control PC Board

6a. Should be properly
installed

6b. Check dispiay cable located

above the cassette deck, look
for pinched or cut wires

6b. No pinched or cut
wires should be
found

6b. Repair wire or
replace Display

PC Board

7. Display has scramble
characters when
intercom station
names are recalled
from memory

7. Recall stored intercom station

names by pressing the intercom
key

7. The display should
not have scrambled
characters

~

. Replace Control
PC Board

8. Volume will not
change at master
station. All other
functions ok

8. Check connector J10 on the

Main PC Board and connectors
J13 on the Control PC Board

8. Shiould be properly
installed

34}

. if properly installed
replace Main
PC Board
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Troubleshooting

PROBLEM MEASURE/CHECK: CORRECT/RESULT | IF NOT REPLACE
9. Cassette deck will 9a. Check connectors J2 and J7 9a. Should be properly
not record from any on Control PC Board instalied

audio source. Record
LED lights and trans-
port moves, however
no audio is recorded

9b. Check connectors J7, J2 and

J5 on Main PC Board

9b. Should be properly
installed

9c. Measure voltage on J7 pin 3
Main PC Board during radio
record

9c¢. Should measure
approximately 5v

9c. Control PC Board

9d. Measure voltage on J7 pin 4
Main PC Board during radio
record

9d. Should measure
approximately 5v

9c. Control PC Board

9e. Unplug J2 on Main PC Board
and measure the voltage on

_ pin 2 during radio record

9e. Audio should measure
approximately 2VP-P

9e. Master Main
PC Board

9f. Unplug J2 on Main PC Board
and measure the voltage on
pin 3 during radio record

9f. Should measure
approximately 55VP-P

9f. Master Main
PC Board

9g. Unplug J2 on Main PC Board
and measure the resistance
between pins 2 and 3 on
the plug

9g. Shouid measure
approximately 450Q

9g. Cassette Deck

10. No playback audio
from cassette deck

10a. Check tape playback volume
trimpot VR2 for proper adjust-
ment

10a. Should be at max

10b. Check connector J7, J2 and J5
on Main PC Board

10b. Should be properly
installed

10c. Check connector J2 and J7

on Control PC Board

10c. Should be properly
installed

10d. Measure voltage on pin 9 of J5
Main PC Board during tape

play

10d. Should measure
approximately 5.6v

10d. Control PC Board

10e. Measure voltage on pin 3 of J7

Main PC Board during tape
play

10e. Should measure
ovDC

10e. Control PC Board

10f. Unplug J2 on Main PC Board
and measure the resistance

between pin 2 and 3 on the plug

10f. Should measure
approximately 450Q

10f. Cassette Deck

10g. Measure the voltage on pin 2

of IC11 during tape playback

10g. Should measure
approximately
100mvP-P

10g. Main PC Board

e e et e e TR R EE——
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Troubleshooting

PROBLEM MEASURE/CHECK CORRECT/RESULT | IF NOT REPLACE
11. Cassette deck con- 11a. Check connectors J7 and J8 11a. Should be properly
tinuously changes on Main PC Board instalied
direction when play is
engaged 11b. Check connector J2 on Control | 11b. Should be properly
PC Board installed
11c. Check connector on top of tape | 11c. Should be properly
transport installed
11d. Measure the voltage on pin 8 11d. Voltage should 11d. Cassette Deck
of J8 on Main PC Board while change between 0V
rotating the right reel in the and 12V as the reel
cassette compartment by hand is turned
11e. Measure the voltage on pin 7 11d. Voltage should 11d. Main PC Board
of J7 on Main PC Board while change between 0V
rotating the right reel in the and 5V as the reel is
cassette compartment by hand turned
12. Both direction LED's | 12a. Check connectors J7 and J8 12a. Should be properly
flash and cassette on Main PC Board installed
deck keys inoperable
12b. Check connectors J2 on 12b. Should be properly
Control PC Board instalied

12c.

Check connector on the top
of tape transport

12c. Should be properly
installed

12d.

Clean tape transport of any for-
eign material. Replace belts

12d. If condition persists

12d. Cassette Deck

13. Cassette deck's
motor continuously
runs

13a. Check connector J7 on 13a. Should be properly
Main PC Board installed
13b. Check connector J2 on 13b. Should be properly
Control PC Board installed
13c. Check voltage on pin 2 of J7 13c. Should measure 13c. If correct replace

on Main PC Board after press-
ing the stop key

approximately 5v

Main PC Board.
If incorrect replace
Control PC Boéard
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Component Lead Identification

SCHEMATIC NO.
IC5 — CONTROL PC BOARD VDD 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1

[20 |19 |18 f17 |6 |15 |14 |13 |12 |11

Part Number: 74HC244
Description: Octal Tri-State Buffer

TRUTH TABLE

1G | 1A | 1Y | 2G | 2A | 2Y / / / /
L L L L | L L & Zg 2&‘
L H H L H H
H L 7 H L 7 o2 Js Ja Is 16 |7 18 e |10
H H 2 H H 2 18 1A1 2v4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND
TOP VIEW
H = High level, L = low level, Z = high impedance
SCHEMATIC NO. —
IC4, 13, 14 — CONTROL PC BOARD Vop G B1 B2 B3 B4 B5 B6 B7 B8
20 J1s J18 |17 |16 |15 |14 |13 |12 |1
Part Number: 74HC245 |

Description: Octal Tri-State Transceiver T —
TRUTH TABLE §17 VI N N

CONTROL INPUTS E NiES
_ OPERATION [A’t %i %% E} %5 2#
G DIR 0 Q
L B data to A bus

L1

L 4

L H A data to B bus P25 fa |5 6 J7 |8 [o fwo

H X Isolation DIR A1 A2 A3 A4 A5 A6 A7 A8 GND
TOP VIEW

H = High level, L = low level, X = irrelevant

SCHEMATIC NO.
IC2,3,9,10, 12 - CONTROL PC BOARD

VoD 8@ 8D 7D 7Q 6Q 6D 5D 50 CLOCK

Part Number: 74HC374 ‘20 l19 [18 !17 116 115 ]14 |13 |12 11
Description: Octal D-Flip -Flop o 5o &P 5 G
TRUTH TABLE SEPTT S Y Gk
) Y

D Q
€K

OUTPUT
CONTROL CLOCK DATA | OUTPUT

L T H H

L 0 L L Pl s Ja s f6 [ |8 o Jio

:—_I ; ; on QUTRLT 10 1D 20 20 30 3 4D 4 GND
TOP VIEW

H = High level, L = low level, X = don't care

T = transition from low-to-high, Z = high impedance state,
Qq = the level of the output before steady state input con-
ditions were established
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Component Lead Identification

SCHEMATIC NO.
IC26 — CONTROL PC BOARD

VOD €4 A4 Y4 C3 A3 Y3
IC2 - REMOTE MAIN PC BOARD ba b b2 b e s s
Part Number: 74HC125
Description: Tri-State Butfer
TRUTH TABLE
INPUTS | OUTPUT
A Cc Y
1 ]2 ‘3 4 ]5 |6 |7
H L H c1 A1 Y1 C2 A2 Y2 GND
L L L
X H 7 TOP VIEW
Z = high impedance state
SCHEMATIC NO.
IC23 — CONTROL PC BOARD VoD
IC4 - REMOTE MAIN PC BOARD la o Lz ln Lo lo s
Part Number: TC4011
Description: NAND Gate
1 ]2 [3 |4 s 6 |7
GND
TOP VIEW
SCHEMATIC NO.
|C22 el CONTHOL PC BOAHD Vpb A6 Y6 AS Y5 Ad Ya

Part Number: 74HC14

Description: inverting Schmitt Trigger

114 113

12 {11 |10 {9

(- -
PP

I |E
A1 Yi

3 la 5
A2 Y2 A3
TOP VIEW

G 17
Y3 GND
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Component Lead Identification

SCHEMATIC NO.
IC16 — CONTROL PC BOARD TOP VIEW
Part Number: LC3518BML-15 A7 [J1 241 VbD
Description: 2048 Words x 8 bits static RAM Ae [J2  23[] A8
As [ 3 2207 A9
Ad [ 4 21 1 WE
FUNCTION TABLE mds 2hes
CED | CFE1 we A2 s 19 [J At0
MODE CE2 | CE1 | WE /0 mdr whos
Read Cycle L L H Data Output a0 Cls 1707 s
Write Cycle L L L Data Input wor 0o 16 1 107
Nonselect X H X High impedance o2 CJ10 157 /08
Nonselect H X X High Impedance w3 1 143 1os
X:HorL GND [TJ12 1330 1/04
SCHEMATIC NO.
IC6,17 — CONTROL PC BOARD TOP VIEW

Part Number: pPA53C
Description: LED Driver Transistor Array

NC O, 0, 0, 0, OgNC
nonooOonan

14 13 12 11 10 9 8

EQUIVALENT CIRCUIT
2 13 3 12 4 11 & 10 6 8
Ry
aho! 1 '2 '3 '4 's 'ghp
Re i- INPUT (BASE)
tod A 0: OUTPUT (COLLECTOR)
1 20k .
Al Bka GND: (COMMON EMITTER)
RB2 2ka
SCHEMATIC NO.

IC7 — CONTROL PC BOARD

Part Number: uPA81C
Description: LED Driver Transistor Array

EQUIVALENT CIRCUIT
1 16 2 1 3 14 4 13 5 12 6 11 7 10
R4
Rp1
} = 1 3 3 ° 8
RB2 Ry 20ka
RB1 20 kn
RB2 2ka

TOP VIEW

I: INPUT (BASE)
O: OUTPUT (COLLECTOR)
GND: (COMMON EMITTER)




Component Lead Identification

SCHEMATIC NO.
IC1, 8 - CONTROL PC BOARD
IC1 - REMOTE MAIN PC BOARD

Part Number: yPD75108GF-R35-3BE
puPD75108GF-R36-3BE

>0 P42
le—>0 P43
>0 P30
>0 P31
le—»0 P32
>0 P33
l— o VDD
—=0 NC
—»0 P140
l¢—>O P141
>0 P142
«—»0 P143
>0 P130

P41 O¢> 1 6463626160595857565554535251 [4—»0 P131
Description: Microcomputer P40 O#—>{ 2 05 j«—»0 P132
pssoce»lz O 49 f¢—>0 P133
P52 O¢»{ 4 48 >0 P120
P51 Oe—» § 47 O P121
P50 O¢—di 6 46 (4O P122
RESET O—» 7 45 [4¢—»0 P123
X2 O——18 44 14¢—0O POO/INT 4
X1 O—»1 9 43 (4+—»0 PO1/SCK
P63 0¥ 10 uPD75108GF 42 [0 P02/SO
P62 Ce—9 11 41 (O PQ3/Si
P61 O 12 40 (4O P20/PTO0
P60 O¢—» 13 39 j[€—»0 P21/PTO1
P73 0e—> 14 38 [e—»0 P22/PCL
P72 O4—» 15 37 (>0 P23
P71 O 16 36 (¢—O0 T11
P70 04—} 17 35 [«—OT10
P83 0>} 18 34 j¢—O0 PTHOO
P82 Oe—»1 19 20212223 24 2526 27 28 23 3031 3233 (¢—O PTHO1
85858800088
aaaAaay ZzzzZE
SRES8&s
aaia S

N ersea
—~ —~ BUFFER (16)
e [T TEE T 1
TIMER N2 - 2 PORTO K 4] P0O-PO3-
¢ INTBT PROGRAM cY SP(8)
GOUNTER (1 porT1_ K] pior1a
Ti0 O TIMER/ C:D
10020 O%-{comhmen s0 l, [Coanx_
¥ INTTO -
T11 O~ - TIMER/
EVENT
PTO1/P21 O4—] COUNTER #1 c‘-D _(.SE_Nf':Af fE.G...
INTTH
SUPe3 0P X pn%oe’am
ROM™*
sorez o4y SEAL . K0 wewory [ O BATA
SCR/PO1 O CONTROL MEMORY
1 INTSIO
INTO/P10- O=pp
INTIP11 O~ lL
rar2 o e (N ||
INT3P13 O] e @
INT&/PO0 Oy 4 e
CLOCK | cpucLock
clock | cLock | stanpey
PTHOOPTH ED PROCRAM- .C%UN%“JL DIVIDER |GENERATOR | CONTROL [)
00-PTHO3 THRESHOLD
ForT # 3 T 111
| ] rowz2 X1 Xz Voo Vss RESET




Component Lead Identification

SCHEMATIC NO.
(NJMO082CP) IC21 — CONTROL PC BOARD

(TA7593AP) IC27 - CONTROL PC BOARD \_/ v
IC3 - REMOTE MAIN PC BOARD ouTPuT I il Voo
(nPC1458C) IC1, 9, 16, 22, 23, 24 — MAIN PC BOARD 2] 7] OUTPUT 2
IC18 - CONTROL PC BOARD INPUT 1 {
IC8, 9, 13 - REMOTE MAIN PC BOARD El 6] }
(NJMO72D) IC3, 4, 6, 8 - MAIN PC BOARD - of B
Part Number: NJM082CP TA7593AP FROM
pPC1458C NJMO72D TOP VIEW

Description: NJM082CP - Dual JFET Op-Amp

TA7593AP - Dual Voltage Comparator

pPC1458C — Dual Op-Amp

HdM072D —~ Dual JFET Op-Amp
SCHEMATIC NO. FREQUENCY ¢ ) RIPPLE
ICZO — CONTROL PC BOARD COMPENSATION REJECTION

[} BOOTSTRAP

Part Number: TBA820M
Description: 1.2 Watt Audio Amplifier

TRANSIENTS

1 s

GAIN SETTING [|2 7
INPUT [3]>L6
GROUND [J4 5

] SUPPLY VOLTAGE

] ouTPUT

TOP VIEW

SCHEMATIC NO.
IC11 — REMOTE MAIN PC BOARD

Part Number: NJM386D
Description: Low Voltage Audio Power Amplifier

GAIN —X

- INPUT —2, LZ__ BYPASS
+ INPUT—2. 6 vg
GND 4] 5 Vour

8 GAIN

TOP VIEW
SCHEMATIC NO.
BLOCK DIAGRAM ]
IC15 — MAIN PC BOARD Voo 0 ]l e
) PROTECTIGN BS E : 6| == +IN
Part Number: MB3714A v O 1 | F aubio mue
Description: 6 Watt Audio Power +ING our " 4|[=GND
Ampilifier -ING v i 3|/ =BS
0O i 2| 7= Vpp
Q GO 1{[=aour
NFB AuDIo FRONT VIEW
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Component Lead Identification

Description: Tape Record/Playback Amp

1 3 5 7 9 1113 15

IUQUQUQUDUEUQUDUQI

2 4 6 8 10 12 14 16
BOTTOM VIEW

211 912 913 914 916

MICIN ©
7
ALC OUT g"

ALC IN O
8

‘'SCHEMAT!C NO. ~
IC14 — MAIN PC BOARD B A
IC10 - REMOTE MAIN PC BOARD
DATA (0) 18 BITS SHIFT REGISTOR
Part Number: TC9154AP BTGB 2110987654321
Description: Dual Channel Electronic Volume Attenuator ok s [rmmremne———
st (D
L-0UTy
LNy _@_4 ‘i‘_( c:
GND M1 Vop FE o N e
L-outy M2 R-OUTq il i, é
L-INy W3 R-IN{ e RS
A-GND M4 A-GND T % i‘:
L-IN2 M5 R-IN2 A-GND ga-‘*i' 1| rex -
L-ouT2 M6 R-OUT2 b T s £ 3@
e g | s
ST M7 DATA Iy oy Sy
GND M8 CK i miE 5[
TOP VIEW Loty O e SR L,
SCHEMATIC NO.
IC10 — MAIN PC BOARD BLOCK DIAGRAM
Part Number: BA5101 PRRnT urem Voo St Ot

, GND
-0 GND
10
43 o4 51 015
PRE PRE RECIN REC NFB
OUT BYPASS
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Component Lead Identifica

SCHEMATIC NO.
IC19 - MAIN PC BOARD

tion

Part Number: TC9216
Description: Phase Locked Loop with Prescaler
BLOCK DIAGRAM
GND
)
PSC
: i . v
FMy tyl 2 MODULUS 4 - BIT SWALLOW| T Ik DD
PRESCALER COUNTER —
% XT M2 DO2/0T-4
Ay () o1 DATA W3 DO1
O CLOCK M4 GND
1 bOZOT - 4 PERIOD M5 FMIN
oT-1 M6 AM|N
oT-2 M7 1/O-6/LFCin
DATA oOT1-3 8 VO-5
CLOCK
TOP VIEW
peniod
1FO-8LFCiy
vo-5
Xt ims
ort 2 3
SCHEMATIC NO. TOP VIEW
IC18 — MAIN PC BOARD 20 419 18 47 16 415 14 13 12 1
WIDE  BUFFER  AGC v+ STOP  AUDIO AFT LEVEL MUTE/STOP QUAD
BAND GROUND OUT our our MUTE/STOP FILTER  COIL
AGC THRESHOLD

Part Number: LM1865
Description: Advance FM IF System

BUFFER BUFFER BUFFER  IF IF ¥ POWER IF
INPUT DECOUPLE OUT DECOUPLE IN DECOUPLE GROUND METER VREG  our
T4 T2 T3 T4 s e 17 Ts To Tig
BLOCK DIAGRAM
2 3 5 6 4 10 1" 9 17

77T NeuRrER CYBUF O JF Y1 Y¥ " TYausr T AEG ] SUPRLY

H surren  |PECOUPLE| OUT 1N {DECOUPLI ouT CoiL our H

H :

{INPUT POWER +
IF GROUND,,

0 : BUFFER LMTER  f—e—P Dmm,,“‘l,——- REGULATOR |—0 7

+ BUFFER ;

1GROUND H

H y ¥ I .

. SIGNA H

00— STRENGTH o, > A 14

v T METER EATO '

' :

s ' :

! AGEIN v A 4 | o

' SIGNEL MUTEISTOP L) oo

' LEVEL > P auio 15

: ko CONTROL ——-—?

: SIGNEL LEVEL :

' acc |merer | murestor MUTE/STOP :

! out four THRESHOLD ADJUST | FILTER STOP QUTPUT H

18 8 13 12 16
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Component Lead Identification

SCHEMATIC NO.
IC2, 5,11, 13 — MAIN PC BOARD
IC18 - CONTROL PC BOARD v
IC18 - REMOTE MAIN PC BOARD A Bl 53” op
S OUT/N 2[] 13 CONTROL A
Part Number: TC4066 SIGNAL {OUTIIN 3[] ] 12CONTROL D
Description: Bi Lateral Switch B livourta[] 111 INIOUT} SIGNAL
CONTROL B 5 [ 110 OUT/N D
CONTROL C 6[] 9 OUTIIN} SIGNAL
Vss 7[] N8 INOUT
TOP VIEW
SCHEMATIC NO.
(NJM78L05) IC7, 20 — MAIN PC BOARD INPUT
IC6 - REMOTE MAIN PC BOARD ouTPUT
(NJM78LO6) IC12 - MAIN PC BOARD
(NJM78L0O8) IC17 — MAIN PC BOARD
IC5 - REMOTE MAIN PC BOARD GND
Part Number: NJM78L.0O5
N JM7gLOG BOTTOM VIEW
NJM78LO8
Description: Positive Voltage Regulator
SCHEMATIC NO.
(NJM7815) IC25, 26 — MAIN PC BOARD ~ 7
(NJM7812) IC27 — MAIN PC BOARD 1. INPUT OOO
(NJM7805) IC28, 29 — MAIN PC BOARD 2. GND
3. OUTPUT
Part Number: NJM7815
NJM7812
NJM7805
Description: Positive Voltage Regulator
123
FRONT VIEW
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Component Lead Identification

SCHEMATIC NO.
IC21 — MAIN PC BOARD

Part Number: M5237L
Description: Adjustable, Positive Voltage Regulator

1. INPUT
2. GND
3. ADJUST
SCHEMATIC NO.
IC12 - REMOTE - ®

MAIN PC BOARD ;
Part Number: PST520D

Description: Power Supply +

Monitor (System Reset)

@

AAA

SCHEMATIC NO. Vop
IC25 - CONTROL PC BOARD ?
1
Part Number: MB3771 { REFERENCE vOLTAGE |—
Description: Power Supply Monitor (System Reset) E3 é
Vsa @ 3 ¥
O sC
cr O 8 [] RESET s L1 L [__(
vsc []2 7[ Vsa 4 HR o
— RESIN (&)
oute [ 3 6 [] vsp/RESN Veo
s
GRD E 4 5 :| Vee jLé (.i)aun
() 0.6
TOP VIEW ;; RESET OUTC
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Component Lead Identification

SCHEMATIC NO.
Q13, 14 - MAIN PC BOARD

Part Number: DTC144
Description: Digital Transistor

TOP VIEW D M @ D

o]

IN ouT

GND

R1

(47kQ) | ) OUT
IN O—WV 3
1

R2 2
(22kQ) % l O GND

SCHEMATIC NO.
Q15, 16 — MAIN PC BOARD

Part Number: DTA143
Description: Digital Transistor

TOP VIEW [:l o @ [:l

(&) D

IN ouT

GND

R1

(4.7kQ) | —0 OUT
INO—WV—¢ 3
1

R2 , 2
(10kQ) E l O GND

SCHEMATIC NO.
Q10 - REMOTE MAIN PC BOARD

Part Number: FMG5
Description: Dual NPN Transistors

(1)
®

@

3

)

TOP VIEW
@ (4) ®)

sl
G4
7O

@ m
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Component Lead Identification

SCHEMATIC NO.
Q11 - REMOTE MAIN PC BOARD

Part Number: FMG4
Description: Dual NPN Transistor

(1M
®) M—_—'
@) /J
(3) ""‘"“V\lé\_—__' @)

TOP VIEW
@3) ) (®)

el
G5
i

2) 4}

SCHEMATIC NO.
Q6, Q10 — MAIN PC BOARD

Part Number: ZSB1132
Description: PNP Power Transistor

TOP VIEW
m @ O
1. EMITTER
2. COLLECTOR
3. BASE L__J

4. COLLECTOR 4)

SCHEMATIC NO.

(2CS2412) @3, 5, 8, 9, 11, 12, 17, 18, 20,
21, 27 — MAIN PC BOARD

(2SA1037) Q7 - MAIN PC BOARD

Part Number: 2SC2412
2SA1037

Description: 25C2412 NPN Transistor
28A1037 PNP Transistor

TOP VIEW l:l M @ D

1. EMITTER r
2. BASE [:I
3. COLLECTOR 3)
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Component Lead Identification.

SCHEMATIC NO.
(2SC1740) @2, 3, 5, 6, 8, 10, 15, 16, 17 - FRONT VIEW
CONTROL PC BOARD “
Q1, 4, 5 REMOTE MAIN PC BOARD
Q19 MAIN PC BOARD
(2SA9335) Q4, 7, 9, 11 REMOTE 1 EMITTER
MAIN PC BOARD 2. COLLECTOR
3. BASE
Part Number: 25C1740
28A9335
Description: 25C1740 NPN Transistor
28A9335 PNP Transistor ———
SCHEMATIC NO.
Part Number: 25C1846
Description: NPN Power Transistor 1 2 3
1. EMITTER
2. COLLECTOR
3. BASE
SCHEMATIC NO.
Q3 - REMOTE MAIN PC BOARD FRONT VIEW
Part Number: 2SK161
Description: Field Effect Transistor
1. DRAIN “ “ H
2. GATE
3. SOURCE
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SCHEMATIC NO.

Component Lead Identification

(2SB1290) Q22, 24, 26 — MAIN PC BOARD s
(25D1833) Q23, 25 MAIN PC BOARD O
Part Number: 2SAB1290
25D1833 1. EMITTER
Description: 2SB1290 PNP Power Transistor 2. COLLECTOR
25D1833 NPN Power Transistor 3. BASE U
123
FRONT VIEW
SCHEMATIC NO.
Q1 - MAIN PC BOARD
Part Number: 25C1383
Description: NPN Transistor
1. EMITTER
2. COLLECTOR
3. BASE

I

FRONT VIEW
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Schematic Diagrams/PC Boards!
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Schematic Diagrams/PC Boards
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Schematic Diagrams/PC Boards

Top - Main P.C. Board
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Bottom - Main P.C. Board

MASTER STATION: MAIN PC BOARD
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MAIN/INTERCOM KEYBOARDS AND LCD
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Schematic Diagrams/PC Boards
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Bchematic Diagrams/PC Boards

MAIN KEYBOARD PC BOARD (TOP)
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Schematic Diagrams/PC Boardé? \

MAIN PC BOARD SCHEMATIC

REMOTE STATION
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Schematic Diagrams/PC Boards
Remote Main PC Board - Top
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Schematic Diagrams/PC Boards
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Schematic Diagrams/PC Boards
Remote Keyboard PCB - Top
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Replacement Parts

MODEL IM-5006 RADIO INTERCOM MODEL 1S-515 SERIES
MASTER UNIT 5" INSIDE SPEAKER
SCHEMATIC | NUTONE SCHEMATIC | NUTONE
SYMBOL PARTNO. |  DESCRIPTION SYMBOL PART NO. DESCRIPTION
A-1 9931A-000 | Front Panel 9940A-000 | Panel and Key Pad
A-4 9913A-000 | LCD Window Assembly (walnut)
A-5 9912A-000 | Inlay 9948A-000 | Panel and Key Pad
A-6 9980A-000 | Key Top Dial Assembly (adobe)
(number keys) 9952A-000 | Panel and Key Pad
A7 9922A-000 | Key Top Dial Assembly (white)
(cassette keys) 9941A-000 | Key Top Dial # (walnut)
A-8 9918A-000 | Key Top Dial (number keys)
(intercom, source keys) 9949A-000 | Key Top Dial # (adobe)
A9 9923A-000 | Key Top Dial _ (number keys)
(function keys) 9980A-000 | Key Top Dial # (white)
A-10 9924A-000 | Key Top Dial (number keys)
{tuning keys) 9943A-000 | Key Top (walnut)
A-11 9919A-000 | Key Top Dial (intercom keys)
(volume keys) 9951A-000 | Key Top (adobe)
A-12 9920A-000 | Key Top Dial (intercom keys)
(mute, note keys) 9953A-000 | Key Top (white)
A-13 9921A-000 | Eject Button (intercom keys)
B-19 9974A-000 | Spring Eject Button 9944A-000 | Key PC Board Assembly
B-25 99142A-000| Cassette Door Assembly 9945A-000 | Main PC Board Assembly
(includes window) 9946A-000 | PC Board Cover
B-17 9973A-000 | Damper — Cassette Door 9947A-000 | Speaker
B-18 9972A-000 | Spring — Cassette Door 43964-000 | Installation Instructions
9930A-000 | Cassette Deck Assembly 8072A-000 | Directory Card
9979A-000 | Cassette Belt Set 42930-000 | Hardware Bag Assembly
9926A-000 | Main PC Board Assembly ﬁ?f‘,’_?Sf P(\?,) #? x 2% PH
9925A-000 | Control PC Board screws) ant. copper
Assembly
9961A-000 | Battery PC Board 42931-000 {?,?C'S;“g?z?:g ,f‘ 355;‘25’ Y
Assembly GAN fori .
? FIL HD “A” bright nickel
9916A-000 | Main Key PC Board screws)
Assembly
9917A-000 | Intercom Key PC Board
Assembly
9915A-000 | LCD Module
9927A-000 | Speaker
9928A-000 | Battery Ni-Cad 4.8v
9839A-000 | Hardware Bag Assembly
(includes mounting
bracket and screws)
43914-000 | Installation Instructions
43915-000 | Homeowners Manual

NM—_—W
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Replacement Parts

MODEL 1S-518 SERIES

MODELS iC-502L & IC-502WH

8" INSIDE SPEAKER REMOTE CONTROL
SCHEMATIC | NUTONE SCHEMATIC | NUTONE
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
9954A-000 | Panel and Key Pad 9968A-000 | Panel and Key Pad
Assembly (walnut) Assembly {adobe)
9955A-000 | Panel and Key Pad 9969A-000 | Panel and Key Pad
Assembly (adobe) Assembly (white)
9956A-000 | Panel and Key Pad 9951A-000 | Key Top (adobe)
Assembly (white) (intercom keys)
9941A-000 | Key Top Dial # (walnut) 9953A-000 | Key Top (white)
(number keys) (intercom keys)
9949A-000 | Key Top Dial # (adobe) 9949A-000 | Key Top Dial # (adobe)
(number keys) (number keys)
9980A-000 | Key Top Dial # (white) 9980A-000 | Key Top Dial # (white)
{number keys) (number keys)
9943A-000 | Key Top (wainut) 9944A-000 | Key PC Board Assembly
(intercom keys) 9967A-000 | Main PC Board Assembly
9951A-000 | Key Top (adobe) 9964A-000 | PC Board Cover
(intercom keys) 43963-000 | Installation Instructions
9953A-000 | Key Top (white) 8072A-000 | Directory Card
(intercom keys) 42931-000 | Hardware Bag Assembly
9944A-000 | Key PC Board Assembly (incudes (2) #8 x 2% PH
9945A-000 | Main PC Board Assembly FIL HD “A” bright nickel
9946A-000 | PC Board Cover SCrews)
9957A-000 | Speaker
43965-000 | Instailation instructions
8072A-000 | Directory Card
9983A-000 | Hardware Bag Assembly
(incudes (4) #8 x 2% PH
FIL HD “A” ant. copper
screws)
9839A-000 | Hardware Bag Assembly
(incudes (4) #8 x 2% PH
FIL HD “A” bright nickel
screws)
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Replacement Parts

MODEL I1C-502L.W
OUTSIDE REMOTE CONTROL

MODEL IS-519
5" OUTSIDE SPEAKER

FIL HD “A” bright nickel
screws)

SCHEMATIC | NUTONE SCHEMATIC | NUTONE
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION

9965A-000 | Panel and Key Top 9958A-000 | Panel and Key Top
Membrane Assembly: Membrane Assembly:
Panel Panel
Key Top Membrane Key Top Membrane

9960A-000 | Key PC Board Assembly 9960A-000 | Key PC Board Assembly
(humi sealed) (humi sealed)

9963A-000 | Main PC Board Assembly 0254B-000 | Main PC Board Assembly
(humi sealed) (humi sealed)

9964A-000 | PC Board Cover 9946A-000 | PC Board Cover

8072A-000 | Directory Card 5916A-000 | Speaker (weather proof)

43963-000 | Installation Instructions 9984A-000 | Gasket

42931-000 | Hardware Bag Assembly 43964-000 | Installation Instructions
(incudes (2) #8 x 2% PH 42931-000 | Hardware Bag Assembly

(incudes (2) #8 x 2 PH
FIL HD “A” bright nickel
SCrews)




