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 1. Quick Setup

1. Install the 2-rack-unit (RU)
MicroMatrix MMX-24frame, totaling
3½-in. high, in a standard 19-in.
equipment rack. The MMX-24 must
have 1 RU of space above and below the
frame.

2. Mount the external power supply using
the supplied bracket. The bend in the
bracket allows for many mounting
variations.

3. Plug the power supply into the frame
and then plug the power supply into
appropriate AC power. The power
supply is rated for 90 to 250 V AC at 50
to 60 Hz at 50 V A maximum.

4. Connect the appropriate panels,
interfaces, and a PC to the MMX-24
frame. Refer to Section 9 for
instructions on the interconnection of
panels, interfaces, and a configuration
computer. When powered, the
MicroMatrix recognizes which panels
and interfaces are connected to which
ports.

5. Install the PGM-WIN software
on the PC as described in Section
11. A PC sufficiently powerful to
run Windows 95 or Windows NT
4.0 is required.

6. Use the PGM-WIN configuration
software to setup and configure
the intercom. This includes labeling
panels and interfaces. Refer to Section
11 or use the PGM-WIN Help menus for
instruction on using PGM-WIN.

 2. MicroMatrix System

 2.1. System Description

The MicroMatrix MMX-24 is a small,
matrix cross-point intercom system designed
for theatrical, broadcast, and industrial
applications. MicroMatrix ships with either
eight, 16, or 24 ports and offers a user the
power of a Clear-Com Matrix Plus 3
intercom system.

Clear-Com matrix intercoms are used in the
broadcast world for communications
between production personnel. Examples are
a director communicating with camera
operators and producers communicating
with talent.

In the theatrical world these intercoms are
used for communication between the stage
manager and the technical crew.

Industrial applications include the use of
Clear-Com matrix intercoms for
communications in aircraft simulators.

Figure 1: MMX-24 Frame Front Panel
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 2.2. Organization of Manual

This manual is designed to help the user
easily and quickly install, configure, and
operate the MicroMatrix.

It describes intercom systems in general, the
MicroMatrix intercom system in particular,
how to install a MicroMatrix intercom, and
how to install panels and interfaces that are
used with the MicroMatrix. The manual also
explains how to setup and use the PGM-
WIN software that configures and controls
the MicroMatrix.

The complete PGM-WIN manual is
available from the Clear-Com Web site:
www.clearcom.com. The manual is in PDF
and requires Adobe’s Acrobat Reader to
view.

Throughout this manual the user is often
referred to the PGM-WIN configuration

program for proper setup of MicroMatrix
features. The conventions used in this
manual for the Windows-based
configuration program are:

• <less-than and greater-than signs>
around drop-down menus and labels
appearing on equipment

• a vertical line (|) to separate the levels
of drop-down menu selections

• [square brackets] around keyboard
keys, buttons and switches on
equipment, and screen buttons

• {brackets} around text appearing within
dialog boxes

• “quotes” around file names and screen
messages

• (parentheses) around any text that must
be typed.
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Attachments

Attachments are control functions assigned (i.e., attached) to labels. These control functions are
relays, routes, and DTMF sequences. They are defined using the <Setup|Attachments> screen
displayed below. To assign these attachments to a label use <Configure|Attachments>.

Figure 12: Setup|Attachments Screen

Each intercom station contains an auxiliary
relay associated with the station’s port
number.

The <Setup|Attachments> screen enables a
user to:

• assign each relay a 20-character
description

• determine whether a given relay will be
activated by a talk, listen, or both to the
relay’s label

• determine each relay’s availability
making it visible in
<Configure|Attachments>.

A route is a one-way audio path (either a
talk or a listen) between two points in the
matrix and is activated by a selector key on
an intercom station located at a third point in
the matrix. The {Routes} screen performs
the following functions:

• defines the source port and destination
label for each route

• determines whether each route is
activated on a talk, listen, or both

• enables a reverse listen—a reversal of
the route’s direction when activated by a
listen
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• sets the availability for each route
making it visible in
<Configure|Attachments>.

When {Routes} is selected, the [Edit
Source-Destination] button brings up a
screen that assigns labels to sources and
destinations. Only stations and interfaces
can be assigned to sources.

To assign a source or a destination, select a
label from the right side of the screen and
click in the source or destination column for
the route that is being created. Use the
horizontal scroll bar to navigate through all
the route assignment options.

When complete, click on the End Edits
button to go back to the main
<Attachments> screen.

A DTMF sequence is an assignable control
consisting of a 20-character name and a
sequence of as many as 20 DTMF tones.

Assign the DTMF tones and a name to a
DTMF sequence in this screen. DTMF
sequences are also made available through
this screen.

DTMF sequences must be attached to labels.
When pushing a talk key to such a label, an
audio path activated and the DTMF tone
sequence is generated. This auto-dial feature
is useful for frequently called phone
numbers and for control applications
requiring DTMF tones.

System Preferences

Several global system functions are set
through the <System Preferences> screen.

Selecting the check box for {IFB interrupts
other talks from source station} turns off all
other talk paths from a station for the
duration of an IFB talk.

Selecting the {ISO interrupts all other
listens} turns off all other listen paths when
a station conducts an ISO conversation.

{Assign multiple sources to IFB from AP
Panel} allows an AP panel to assign more
than one source to a desired destination.

Selecting {Restore talk paths} and {Restore
listen paths} restores all talk and/or listen
paths if communications to a station is
interrupted for any reason.

{System Access Codes} allows setting
codes for remote access to the MicroMatrix
system via DTMF inward access. There are
eight available DTMF access codes. See
<Configure|DTMF Access> for setting up a
port for DTMF inward access.

{System Access Codes} also allows setting
four codes to access the hidden menus in
ICS-2003 intercom stations.
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Configure Menu

Once a system is setup, a user accesses the <Configure> menu to tailor the MicroMatrix for a
particular application. This is the most frequently used area of PGM-WIN.

Applications

Figure 13: Configure|Applications Screen

Each port is configured individually to meet
specific requirements. The software that
configures these specific requirements is
called an application. When a {Port
Function} is initially assigned in
<Setup|Hardware and Labels> the user is
given the option to configure that port
function with its default parameters. These
parameters are viewed and edited in
<Configure|Applications>.

To select an interface port for configuration,
click on a label name from the list on the left
side of the screen. The area on the right side
of the screen shows all of the available
configuration parameters. Different sets of

parameters are available according to the
selected application.

Groups

Use the <Groups> tab to add stations and
interfaces to {Fixed Groups} and to add
interfaces to {Party Lines}.

Under {Groups to Modify} select {Party
Line}, {Fixed Group}, or {All}. Highlight a
specific party line or fixed group by clicking
on that label. The right-hand side displays
which interfaces and/or stations are assigned
to a fixed group and which interfaces are
assigned to a party line. Double click on a
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specific fixed group or party line and the
screen changes to allow adding and
removing members to and from these
groups.

Interfaces and stations available for adding
to a specific group are displayed on the left-
hand side of the screen. Click on an
interface or station and it moves to the right-
hand side of the screen and becomes part of
that group. To remove a device from a
group, click on it in the right-hand side of
the screen and it moves to the left-hand side.
This indicates it is not part of that group, but
is available to be added to that group.

Choose [Select New] to return to the
previous screen.

Attachments

Assigning an attachment to a label enables
the activation of that attachment with the
activation of the label. Attachments must be
assigned and made available in
<Setup|Attachments> before this screen can
be used.

To assign an attachment to a label:

1. select the type of label you want to work
with from the {Select Label for
Attachment} box.

2. select a label from the list on the left
side of the box; the {Attachments
Assigned:} list on the right side displays
attachments assigned to the selected
label

3. double click the selected label in the list
on the left

4. select the type of label attachment to be
assigned in the {Select Attachment to
Assign} list

5. click on an attachment in the box on the
left-hand side and it is assigned to that
label and displays on the right side

6. click on the attachment on the right side
to remove an attachment from a label; it
displays on the left side as an available
attachment

7. click the [Select New] button to return
to the original screen.

See Section 7.2 for a detailed example of
using attachments to create an auto-dial
sequence.
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Key Assignments

Labels are assigned to intercom selector keys on intercom stations and accessory panels through
the <Key Assignments> screen. Station selector keys can be assigned four talk labels and one
listen label. Accessory panel selector keys can be assigned one talk and one listen label (with the
limitations described below).

Figure 14: Configure|Key Assignments Screen

Follow these steps to assign a label to a
selector key on a station or accessory panel.

1. Locate the station to modify on the left
side of the screen.

2. Double click the station to bring up the
edit screen. The label and icon of the
station selected for key assignment is
displayed to the right of the [Select

New] button. A list of available labels
appears on the left side of the screen. In
the {Select Label for Key Assignment}
box, select the label type.

3. The {Selector Key} column to the right
of the station list displays a list of all
main keys as well as swap keys
(available on ICS-2003 stations) and
accessory panels (if any).
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Figure 15: Key Assignments Edit Screen

4. Choose a label for assignment from the
list on the left. Click in the appropriate
cell on the right side to assign that label
to a talk or listen key. When assigning
multiple talk labels to a selector key, it
is necessary to assign labels to the first
key position before assigning to the
secondary key positions (e.g., {Talk 1}
must be assigned before {Talk 2} can be
assigned, {Talk 2} must be assigned
before {Talk 3} can be assigned, etc.). If
a label has previously been assigned to a
cell, the new label replaces the old label.

5. Double clicking on a cell with an
assigned label deletes that label.

6. Select a new station for key assignment
by clicking the [Select New] button.

To assign a label to an expansion-panel key,
scroll down the list of keys in
<ConfigureKey Assignments> on the right

side of the screen until expansion panels
appear. If the station has no more than 30
expansion keys, as many as 60 talk and/or
listen labels can be assigned to the selector
keys. If a station has 50 expansion panel
keys, only the first 10 have separately
assignable talk and listen keys. If a station
has 40 expansion panel keys, only the first
20 have separately assignable talk and listen
keys. If there are 60 expansion panel keys,
all of the keys must have identical talk and
listen labels.

Refer to Section 9.2 for a discussion of the
functionality and capability of AP-22
assignment panels before proceeding.

To assign a source to a button, click on the
desired source, which will be assigned as a
listen label, on the left and then click on the
desired assignment listen key. To assign a
destination, click on the desired destination
(which will be assigned as talk label) on the
left and then click on the desired assignment
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{Talk} column. An assignment-panel button
can be assigned a source or a destination,
but not both.

The rightmost button of the last assignment
panel on each station is reserved as the mode
toggle/display key and does not appear on
the key-assignment screen. If no assignment
modes are enabled in <Configure|Local
Preferences>, the assignment panel remains
in COM mode.

See Section 11.4 for copying station key
assignments and printing label strips.

DTMF Access

DTMF access allows combinations of
DTMF tones for access to the matrix. A port
must first be made available for inward
DTMF through selection of the {Inward
DTMF} box in <Setup|Hardware and
Labels>.

DTMF tones are similar to the one- or two-
digit tones used to identify selector codes
telephones.

The {Interface for Inward Access} box in
the <ConfigureDTMF Access> dialog box,
codes and prompt tones on a port-by-port
basis. Highlight a port and select the
appropriate code and tone boxes as
described below.

If the {One Digit Codes} box is checked,
only ten single-digit codes, 0 through 9,
function as selector codes for a given port.

If {Multiple Codes} is not selected, only one
code can be active at a time. If {Multiple
Codes} is selected, any number of selector
codes can be active at the same time.

Selecting {First Code Only} disables DTMF
detection after the first valid code has been
received. This requires the caller to hang up
before he is able to make another selection.

Selecting {Initial Prompt Tones} enables
DTMF encoding only as long as the port
receives a continuous call signal from an
interface’s external device. This is typically
used with a TEL-14 interface, which sends a
call signal to the matrix for the duration of a
call.

{Enable Codes} enables and disables
decoding any of the five code groups.

{Enable Passwords} refers to access codes
that are set from <Setup|System
Preferences>. Each code is four digits long.
Access codes are prompted for and checked
only if the {Initial Prompt Tones} box is
selected.

{Quick Codes} enable the definition of the
{DTMF *} and {DTMF #}.
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The following tables itemize control codes and prompt tones used with DTMF access:

Control
Code

Name Function

00 Clear Last Entry Clears the paths activated by the last selector code entry

91 Send Call Signal Sends from the port to the matrix as if a call signal is sent by
an external device connected to the port

92 Disable DTMF
Decoding

Turns off DTMF decoding; certain program sources may
use DTMF codes that are not intended to function as
MicroMatrix selector codes

99 or 099 Clear All Clears all active talk and listen paths

Table 9: DTMF Control Codes

Prompt Tone Name Function

Low-pitched tone quickly
followed by a higher pitched tone,
quickly repeated three times

Access Code
Request

System is ready for an access code.

Four tones of increasing pitch
followed by a “Ready Prompt”

Access
Granted

System acknowledges an access code;
access has been granted to the MicroMatrix.

Single high-pitched tone Ready System is ready for a selector code.

Sounds like an “uh---oh” Error Invalid prompt entered.

Table 10: DTMF Prompt Tones

To configure <ConfigureDTMF Access>:

1. double click an interface on the left side
of the screen and a list of available
labels appears in the left side; choose
which type of labels to work with from
the six buttons above the list

2. select the desired label from the list on
the left side of the screen

3. choose the desired code in {DTMF
Codes} on the right side; as many as
three talk labels and one listen label can
be assigned to each key

4. click on the [Select New] button to
select a new source station or interface.
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Local Preferences

Through <ConfigureLocal Preferences> a
user tailors each station and interface to his
needs and preferences.

The <Local Preferences> screen has three
sections:

• on the left are the stations or interfaces
that can be configured

• on the right are options that can be
selected or deselected

• on the bottom are drop-down menus
with multiple choices.

Available options differ according to the
station or interface selected. The [Restore
Defaults] button enables a user to restore the
default for each station or interface.

Select either stations or interfaces from the
field in the upper, left-hand corner of the
screen. If selecting a station, the following
options are available on the right-side option
screen:

Option Description

Monitoring Tones enables a tone to announce when someone activates a listen to a
station

Call Signal Tones enables a tone announcing incoming call signals

Enable Station Eavesdropping enables other stations to monitor another station’s microphone
input, even if talks are not activated

Page Override enables page override for the station

Nearby Station Partial Only allows talks to nearby station with headsets

Enable Split Ear Headset used with binaural headphones on a station

IFB Assignment from AP Panel enables IFB assignment from assignment panels

PL Assignment from AP Panel enables party-line assignment from assignment panels

Fixed Group Assign from AP enables fixed-group assignment from assignment panels

Remote Telephone Line Releaseallows station operator to hang up any telephone interface in the
system

Station Connected Tally any selector-key LED with the station’s label flashes once per
second whenever the station is connected to the matrix; used
primarily when a station is connected via an ISDN or T1 line.

Table 11: Local Preferences Options for Intercom Stations
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The following options are applicable only to ICS-2003 stations

Option Description

Configuration Menu Access Enables access to ICS-2003 programming menus

Assign Keys Mode Access Allows ICS-2003 operator to change his key assignments

Select Station Mode Access Allows operator to assign a talk label to the answer-back key

Dial Phone Mode Access Allows operator to generate Touch-Tone digits using dial phone
mode

Swap Window Access Allows operator to swap windows with its second set of key
assignments

Simultaneous Main and
Swap

If selected, both main and swap audio paths are not interrupted
when swapping windows; LEDs, however, do not indicate all
active audio paths

Maintenance Menu Access Operator can access configuration, maintenance, and system
programming menus

Information Menu Access Operator can access the system-information menu

Table 12: Local Preferences Options affecting ICS-2003 Stations

The first two options below apply to TEL-14 interfaces only and the third option applies to an
interface setup for use with a two-way radio (<Setup|Hardware and Labels>–{Port Function}).

Option Description

Enable Telephone Off-
Hook

LED above any key with a label for a port with a TEL-14 interface
flashes once per second when the telephone is off-hook; also active for
party-line preset with this TEL-14 port

Prevent Stations from
Calling Out

Station users are prevented from initiating call through a TEL-14
interface

Receiver Active Tally Applies only to interface ports assigned a two-way radio port function;
LED above any key with a two-way radio port assigned flashes once
per second whenever the radio receiver is active; tally is active for both
a port label and a party-line label preset with this port

Table 13: Local Preference Options for Interfaces
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The bottom of the screen has options offering multiple choices via a pop-up menu. Options
affecting only intercom stations are shown in the table below:

Option Description

Logic Input #1 and #2 These options are itemized in Section 9.1, Table 5.

Answer Back Auto-Clear
Time

Time an unanswered or completed call remains in a station’s
answer-back stack.

Audio Input Level Sets the level of the signal sent to the matrix frame by a station.

Baud Rate Sets the baud rate for the RS-422 digital data communication
between a station and the frame. The default is 19.2 k baud.

Speaker Mute Attenuation Sets the attenuation applied to speaker audio when any talk key is
pressed on a station.

Page Volume Set the level of a Page Override to a station.

Hot Key Function For ICS-2003 only—defines the function of the UPIC key.

Display Brightness For ICS-2003 only—controls the display’s light intensity.

Panel and Headset Mic Gain
For ICS-2003 only—adjustable over a range of 0 to 10 dB.

Side Tone Gain For ICS-2003 only—the sound of the operator’s own voice in his
headset.

Table 14: Local Preferences Drop-Down Menu—Station Options

The following table shows the options affecting only interfaces via the multiple-choice, drop-
down menus at the bottom of the local-preferences screen.

Option Description

Audio Input Level Sets the signal level sent to the matrix frame by an interface.

Audio Output Level Sets the signal level sent to an interface by the matrix.

IFB Attenuation Sets the attenuation for each label’s IFB level—e.g., the program feed’s
level is attenuated by the amount set when that program feed is interrupted.

Talk and Listen
Activation

Preset talks and listens are set from <Configure|Local Advanced> and
enable a user to preset talk and listen paths from an interface port to any
destination in the system. Talk and listen activation offer three options:

1. {Always Active (audio only):}—preset paths are always active and do
not require a call signal for activation

2. {Detection of External Device:}—preset paths are activated when a
device detects a signal (a call signal lasting longer than one second) is
received; typically from a TEL-14

3. {Push to Talk Mode (Talks with Call Signal):}—preset paths are
activated when the port receives a call signal of any duration from an
external device.

Table 15: Local Preferences Drop-Down Menu—Interface Options
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Global Advanced

<ConfigureGlobal Advanced> allows the user to set advanced global parameters for a variety of
system components including stations, interfaces, party lines, fixed groups, and controls. These
options affect how labels operate systemwide. Select the component to configure from the five
buttons in the upper, left-hand corner of this screen. The selected component is indicated in the
upper, right-hand corner of the screen. The following table explains the options available under
<ConfigureGlobal Advanced>

Option Description Applies to

Auto Listen turns on a listen path back to a source station when that
source station talks to an auto-listen-enabled destination

stations, interfaces, party
lines, fixed groups,, and
controls

Latch
Disable

allows access to its label for as long as the operator
physically holds down the key

stations, interfaces, party
lines, fixed groups,, and
controls

Auto-
Signal

causes a call signal to be sent to a destination for the
duration of the call when a talk path to a destination
configured for auto-signaling is activated

stations and interfaces

Global IFB creates a private, one-way talk path to a station or
interface; all existing talk and listen paths set to the IFB
station are interrupted, except for other IFB talk paths

stations and interfaces

Global ISO creates a private, two-way talk between a station and the
destination or interface; all existing talk paths set from
the source are interrupted and all existing talk and listen
paths to and from the ISO destination are interrupted,
except for other ISO talk paths

stations and interfaces

In-Use
Tally

generates double flashes once per second in the LEDs
above the corresponding labels’ selector key when that
label is in use by a station or interface

stations, interfaces, party
lines, fixed groups, and
controls

Hide Label prevents a given label from being assigned to a selector
key on all stations

stations, interfaces, party
lines, fixed groups,, and
controls

Page
Override

overrides the intercom volume setting of stations;
individual stations can be exempted from this override if
deselected from {Page Override} in <Configure|Local
Preferences>

fixed groups

Table 16: Global Advanced Options
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Local Advanced

<ConfigureLocal Advanced> sets functions affecting the interaction of stations and interfaces
with other components in the system.

Figure 16: Configure|Local Advanced Screen

The <Local Advanced> tab features two
selection choices. In the upper left are
selections for which component to
configure—either a station or an interface.
In the upper middle are selections enabling a
user to establish associations between the
configured component (on the upper left)
and other system components (stations,
interfaces, party lines, fixed groups, and
controls).

To select a station or interface for
configuration:

1. select {Station} or {Interface} from
the box on the left; a list of

components appears in the box on
the right, each with labels and a
series of options that vary with each
type of component; the selected
station or interface is indicated in
the upper, right-hand corner of the
screen

2. select {Station}, {Interface}, {Party
Lines}, {Fixed Groups}, or
{Controls} from the upper middle
section

3. select the desired option for each
system component.
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The following is a description of each option:

Option Description

Latch Disable allows access to its label for as long as the operator physically holds down
the key

Nearby Stations avoids acoustic feedback in nearby stations by not allowing a nearby
station’s talk path to open if the source station’s panel microphone and the
nearby station’s speaker are active; this option is affected by the setting in
{Nearby Station Partial Only} in the selected station setup in <Local
Preferences>

Forced Listen establishes a listen path between a source and a destination that is
permanently enabled; can be interrupted by IFB and ISO calls

Blocked Listen establishes a listen path between a source and a permanently disabled
destination; primarily used as a safety feature to prevent undesired audio
from reaching sensitive destinations

Local IFB configures any station or interface as a local IFB destination of the source
station or interface; when the source activates a talk to one of its local IFB
destinations, that talk is a private, one-way path and existing talks and
listens to the destination are interrupted except for other IFB talk paths

Local ISO configures any station or interface as a local ISO destination of the source
station or interface; when the source activates a talk to one of its local ISO
destinations, that talk is a private two-way path and existing talks and
listens to the destination are interrupted except for other ISO talk paths

Preset Call configures any station or interface to receive a call signal whenever the
source interface receives a call signal from its external device (the path
from interface to destination is active for the duration of the incoming call
signal)

Preset Talk and Preset
Listen (Interface Only)

enables preset talk and listen paths from a given port to any other
destination in the system; can be configured to activate only upon receipt
of a call signal from an external device such as a radio or telephone. See
Talk and Listen Activation in Table 15 for the full set of available options

Hide Label locally hides a specific label from assignment to a key on a specific
station; a pop-up menu allows the selection of {None}, {Talk}, {Listen},
or {Both}

Mute Relay selects which labels will activate the station’s local mute relay

Table 17: Local Advanced Options



66 MicroMatrix User Manual

Diagnostics

The <Diagnostics> menu displays
information regarding hardware status.

When the hardware status screen is selected
the MicroMatrix performs a set of online
consistency checks and reports the results. If
all hardware correctly corresponds to the
current configuration, the field displays
“OK.” If there are any discrepancies in these
tests, the {Hardware Status} field displays

“Warnings” and relevant information in the
{Warnings List}.

An event log records a variety of system
events, including system fault conditions
and changes in system status. These events
are time stamped and recorded in the
nonvolatile memory of the MM-CONFIG
card. As many as 10,000 events are stored
before older events are discarded. The event
log time stamp is generated from the PC
clock. If the PC clock is updated, it is
necessary to use the <Update Clock> button
to update the event log time stamp.
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 12. Applications

 12.1. Overview

In the MicroMatrix system, each port can be
configured to meet the individual
requirements. The software configuration
necessary to achieve these requirements is
referred to as an application. When a {Port
Function} is assigned, the Matrix system
automatically configures the most common
parameters for that application. This section
discusses these standard applications.

 12.2. Standard Telephone
Application

The Standard Telephone application
configures the port for a simple dial-out and
dial-in telephone. This enables all intercom-
station users to access an outside phone line.
Those users with keypads can dial out on the
interface by pressing and latching the key
for the interface and then pressing the [Dial]
key on their keypad and dialing the number.
DTMF sequences can be setup to
automatically dial the telephone when the
talk key is pressed (<Setup|Attachments>).
To give intercom-station users access to the
telephone interface, the label for the
telephone must be assigned to the station
(<Configure|Key Assignments>). When
used as a dial-in, the TEL-14 telephone
interface must have the [Auto Answer]
switch in the on position.

When the system is initially turned on, the
MicroMatrix automatically configures all
ports connected to TEL-14 telephone
interfaces for the standard telephone
application. This application is also
configured whenever the port function of
{Telephone} is selected (<Setup|Hardware
and Labels>).

This application requires four configuration
options. They are accessed from
<Configure|Applications>.

• {Party-Line}—The matrix activates this
option so that the telephone interface
acts as a party line within the matrix.
This ensures that everyone using the
telephone hears everyone else.

• {Auto Listen}—The matrix activates
this option so that the listen function
automatically begins when an intercom-
station user initiates the talk key for the
telephone interface.

• {Telephone Off-Hook Tally}—The
matrix activates this option so that all
intercom-station users with the
telephone assigned get a flashing LED
tally when the telephone interface is off
hook.

• {Label In-Use Tally}—The matrix sets
this option so that all intercom stations
assigned that label get an indication
when the label is in use (when someone
has a key activated to the telephone
interface).

 12.3. Dial-Up Telephone IFB
Application

The Dial-Up IFC Telephone application
configures the port exclusively for dial-in
IFB use. This enables remote users to access
the intercom system. A program feed can be
preassigned to the telephone by setting a
forced listen (<Configure|Local
Advanced>). Alternatively, a program feed
can be assigned dynamically by using an
{Assignment Panel} connected to an
intercom station. A caller can use DTMF
key presses to remotely select talk/listen
paths (<Configure|DTMFAccess>). Outside
user access can be restricted by setting an
access code (<Setup|System Preferences>).
When used as a dial-in, the TEL-14
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telephone interface must have the [Auto
Answer] switch in the on position.

When the system is turned on for the first
time, the MicroMatrix automatically
configures all ports connected to TEL-14
telephone interfaces for the standard
telephone application. To change this to a
dial-up telephone IFB application, change
the {Port Function} from {Telephone} to
{Telephone IFB} in (<Setup|Hardware and
Labels>).

This application requires five configuration
options, which can be accessed from
<Configure|Applications>.

• {Global IFB}—When a user accesses
the label, the label is treated as an IFB.
If a program feed is set up, the matrix
interrupts that program with intercom
station audio so long as the IFB label is
active (key pressed).

• {Global Latch Disable}—A station with
a selector key assignment for the IFB
cannot latch the key on.

• {Label In-Use Tally}—All intercom
stations assigned the IFB label receive
an indication when the label is in use
(when someone has a key activated to
the IFB).

• {Telephone Off-Hook Tally}—All
intercom stations (with the port
assigned) receive a flashing LED tally
when the telephone interface is off hook
(someone has the called into the
telephone interface).

• {Prevent stations from calling out}—
Prevents users from using the telephone
interface to dial out from the matrix.
Keeps the phone line available for dial-
in users.

 12.4. Camera Application

The camera application configures the port
for use with a camera. This application is
identical to the 4-wire application, but is
useful in cases where ports are grouped
according to application.

 12.5. Two-Way Radio Application

The Two-Way Radio application configures
the port for use with a two-way radio
system.

When the system is turned on for the first
time, the Matrix system automatically
configures all ports connected to a BAL-8
for a 4-wire application. To change this to a
two-way radio application, change the {Port
Function} from 4-Wire to {Two-Way
Radio} (<Setup|Hardware and Labels>).

There are three configuration options
required for this application, which can be
accessed from <Configure|Applications>.

• {Party Line}—The two-way radio
operates as a party line within the
matrix. This ensures that everyone using
the two-way radio hears everyone else.

• {Global Latch Disable}—Anyone with
a selector key assignment for two-way
radio cannot latch the key on. This
prevents the transmitter from keying
continuously.

• {Label In-Use Tally}–All intercom
stations assigned the two-way radio
label receive an indication when the
label is in use.

• {Receiver Active Tally}—All users
with intercom stations receive a flashing
LED tally when the two-way radio is
actively receiving an incoming signal.
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 12.6. IFB Output/Program Input
Application

The IFB Output/Program Input application
configures a port for use with an IFB talent
receiver and a generic program input. This
enables all intercom station users to access
the talent. A program feed can be
preassigned to the talent by setting a forced
listen (<Configure|Local Advanced>).
Alternatively, a program feed can be
assigned dynamically by using an
{Assignment Panel} connected to an
intercom station.

When the system is turned on for the first
time, the MicroMatrix automatically
configures all ports connected to a FOR-22,
BAL-8, or a direct 4-wire audio connection
for a 4-wire application. To change this to
an IFB application, change the {Port
Function} from 4-Wire to {IFB Out/PGM
In} in (<Setup|Hardware and Labels>).

Three configuration options are required for
this application, which can be accessed from
{Configure|Applications}.

• {Global IFB}—When a user accesses
the label, the label is treated as an IFB.
If a program feed is set up, the matrix
replaces that program with intercom
station audio so long as the label
remains active (key pressed).

• {Global Latch Disable}—Anyone with
a selector key assignment for the IFB
cannot latch the key on.

• {Label In-Use Tally}—All users with
intercom stations assigned the IFB label
receive an indication when the label is in
use (when someone has a key activated
to the IFB).

 12.7. 2-Wire Party Line Application

The 2-Wire Party Line application
configures the port for use with a standard

party-line system. This enables all intercom
station users to access an external party line.

When the system is turned on for the first
time, the MicroMatrix system automatically
configures all ports connected to CCI-22
interfaces for a 2-wire, party-line
application. This application is also
configured whenever the {2-Wire Party
Line} port function is selected
(<Setup|Hardware and Labels>).

Two configuration options are required for
this application, which can be accessed from
the <Configure|Applications> tab.

• {Party-Line Enable}—The matrix
activates this option so that the 2-wire
party line operates as a party line within
the matrix. This ensures that everyone
using the 2-wire party line hears
everyone else.

• {Auto Listen}—The matrix activates
this option so that the listen function
activates when a user with an intercom
station activates a talk key for a 2-wire
party line.

 12.8. 4-Wire Application

The {4-Wire Application} configures a port
for use with any type of audio input or
output device. Typical devices include
squawk boxes, speakers, microphones, or
program audio sources.

When the system is turned on for the first
time, the Matrix system automatically
configures all ports connected to a FOR-22,
a BAL-8, or a direct 4-wire audio
connection for a {4-Wire} application. This
application is also configured whenever the
{4-Wire}  port function is selected
(<SetupHardware and Labels>).
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 12.9. External IFB Controller

The External IFB Controller application
configures the port for use with a specific
type of external IFB controller. This external
IFB (EIFB) controller must feature a switch
that sends a continuous call signal to the
EIFB port for as long as the switch is on.
For the duration of this call signal, all talk
paths to the EIFB port are deactivated,
except for IFB paths (even if there are not
any IFB talk paths active at that time).

All stations with an EIFB port assigned to a
selector key receive an IFB tally (a flashing
LED above the EIFB selector key) when the
station has been selected for the tally. A
station can talk to the EIFB port only if the

EIFB port has been assigned as a local IFB
destination (<Configure|LocalAdvanced>);
otherwise, it receives an error indication.
Additionally, the EIFB port should not be
configured as a global IFB destination.

When the system is turned on for the first
time, the MicroMatrix system automatically
configures all ports connected to a FOR-22
interface, a BAL-8 interface, or a direct 4-
wire audio connection for a 4-wire
application. To change this to an External
IFB Controller application, change the {Port
Function} from {4-Wire} to {External IFB}
(<Setup|Hardware and Labels>).
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 13. Appendix

Appendix A: Wiring Information and Diagrams

Matrix Frame to Intercom Station Wiring

MicroMatrix uses a 4-pair wiring scheme between the frame and the intercom stations.

Pair 1 Bk/Rd Analog Audio From frame to station

Pair 2 Bl/Or Digital Data From station to frame

Pair 3 Gn/Yl Analog Audio From station to frame

Pair 4 Br/Wh Digital Data From frame to station

Table 18: Cabling between MicroMatrix and Intercom Stations

Connection to the ports in the MicroMatrix frame is through an RJ-45 connector. All
MicroMatrix intercom stations have a DB-15M connector on the rear panel for connection to a
system port. If a Clear-Com intercom station does not include an RJ-45 connector, the station is
shipped with a DB-15F-to-RJ-45 adapter (Clear-Com part # 770019). Interconnect the station and
frame with CAT3 or higher cable with RJ-45s on each end.
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MMX-24/16/8 Direct RLY/GPI Connections

Built into the MicroMatrix frame are six relay outputs and six GPI. The rear panel has two DB-
15F connectors dedicated for these functions. The following diagrams show the wiring of these
connectors:
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Figure 18: MicroMatrix Frame Relay and GPI wiring
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Matrix Frame to IBM-PC Wiring

The <COMPUTER-RS-232> connector is used to connect an external PC to the matrix frame.
This computer runs the PGM-WIN configuration program.

TxD

RxD

Gnd

Computer Serial
Port DB-9F

Figure 19: MicroMatrix RS-232 rear panel connector pinout

Refer to Section 11 for information regarding how to use PGM-WIN to configure the serial port.
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The following drawings show connections for cables connecting the MicroMatrix frame to a PC.
The first drawing shows a PC serial port with a DB-9M connector on the back (cable connector is
female) and the second drawing shows a PC serial port with a DB-25M connector on the back
(cable connector is female).

TxD

Gnd

RxD

Computer Serial 
Port DB-9F

Matrix Frame 
Serial Port DB-9M

Figure 20: PC with 9-Pin Serial Port

TxD

Gnd

RxD

Computer Serial 
Port DB-25F

Matrix Frame 
Serial Port DB-9M

Figure 21: PC with 25-Pin Serial Port
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Appendix B: Installing RJ-45 Connectors

Installing RJ-45 connectors can be a challenge without some of the following techniques. Like
most wiring skills, once you know the tricks, it’s fairly easy to do. It is very strongly suggested
that you test your work using a Siemon STM-8 cable checker or equivalent.

The main hurdle in putting these connectors on correctly is the tendency of the wires to slip out of
the correct order as the prepared cable end slides into the connector. To avoid this problem, strip
enough jacket off the cable to grasp the wires and pull back the jacket. Untwist the wires and pull
them into the correct order and let the jacket slip back to hold them in place. If done properly, the
wires stay in the correct order. Trim exposed wires to about 9/16 in. and install into the connector.
If clear, it will not be necessary to read the following step by step instructions.

1. Strip off enough of the outside vinyl jacket (approximately 2 in.) to grip the wires easily.
While holding the four twisted pairs in one hand, slide back the vinyl jacket and clamp it
between thumb and forefinger. Keep the jacket clamped in this retracted position until
Step 4.

2. Pull the twisted pairs to one side and untwist them back to the edge of the vinyl jacket.
Smooth the kinks out slightly by pulling the conductors through your fingers.

3. Pull one wire at a time straight out in the correct color sequence, clamping it in place
between your thumb and forefinger. If a wire must cross the others, make sure it does it
inside the jacket. Make sure the color sequence matches the other side and it does not
reverse. If rebutting a cable, verify its color code. The twisted pairs must be positioned
correctly.

4. While holding the wires in the correct order, release the clamped thumb and forefinger so
that the retracted jacket slips back. Maintain enough pressure on thumb and forefinger to
hold the jacket and wires flat. The individual wires should stay in the correct order
without holding them with the other hand.

5. Cut the exposed wires to the correct length and slip them into the RJ-45 connector while
releasing the clamped thumb and forefinger. Crimp and test the cable.

Shielded cable can be handled almost in the same manner as unshielded cable. However, care
must be exercised so the shield is not pulled back inside the wire jacket. Clear-Com recommends
soldering the drain wire to the side of a shielded style connector. Tests show that an unsoldered
drain wire crimped makes at best an intermittent connection.
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Appendix C: Clear-Com Party-Line Overview

Stations on Clear-Com party lines interconnect with two-conductor, shielded microphone cable.
One conductor carries the DC power (28 to 30 V) for a channel, while the other conductor carries
duplex two-way intercom audio signal plus DC call-light signaling for that channel. The shield
acts as common ground for both power and signal.

Power to the CCI-22 interface channels must be provided by the external party line. The power
connection for each channel is the + 30 V DC power pin on the appropriate DB-9M Interface I/O
connector on the rear panel assembly. The CCI-22 channel is essentially just another Beltpack on
the party line.

The power pin has DC filtering circuitry to provide high impedance for the audio so that power
can be received from a powered line or TW line, as is common with RTS systems. For TW
operation tie the audio and power pins together.

Each party-line channel requires exactly one termination circuit. The termination circuit is usually
built into the system component to provide power to the party line. Connecting more than one
termination circuit to a party line impairs the side-tone null and degrades party-line audio quality.

When a CCI-22 party-line channel is connected to a Clear-Com party line, the Clear-Com/Other
Select pin must be left floating. Grounding this pin selects the RTS mode, which is incompatible
with Clear-Com party lines.
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Appendix D: Glossary

Answer Back

The [Answer Back] key on an intercom station allows a user to respond to calls from stations or
interfaces not currently assigned to a selector key on a station. The answer-back stack feature
allows several stations to call a station without any of them getting a busy signal. Calls are stored
in the answer-back stack in the order they are received until the destination station responds or
clears the calls.

Attachments

The MicroMatrix employs a variety of attachments, including DTMF sequences, relays, and
routes. An attachment is assigned to a label and when the label is activated (i.e., if a talk or listen
is set for that label) the associated attachment is also activated.

Auto-Listen

With auto listen enabled a station automatically sets both a talk and a listen to a destination
simply by activating a talk. A calling station receives audio from a destination without requiring
the destination to specifically activate a talk back to the source.

Call Signals

A call signal is an electronic signal sent from one station or interface to another. A call signal can
be used to get the attention of a station operator; to control a device, such as a relay or a radio
transmitter; or to activate the call lights on an external Clear-Com Party-Line system.

Crosspoints

The word crosspoint refers to a one-way audio path from one port’s input to another port’s output
in a MicroMatrix System. Crosspoints exist between every pair of ports in the system and are
connected and disconnected by the MicroMatrix as needed to provide communication paths
between system ports.

DTMF Sequences

A DTMF sequence is an assignable control consisting of a sequence of as many as 20 DTMF
tones, with a name consisting of as many as 20 characters. When a DTMF sequence is activated,
the string of tones is sent to the destination of the label to which the sequence is assigned.
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Fixed Groups

A fixed group is a label representing several port labels, including stations and interfaces. Talking
with a selector key assigned to a fixed group will access every member of the group
simultaneously.

A fixed group’s membership is set by the configuration program; it does not change dynamically
like party line does. The other members of a fixed group cannot talk or listen to each other.

Forced Listens

A forced listen is a crosspoint that is always active, thereby providing a permanent audio path.
Any port may be a source or destination for as many forced listens as there are ports in the
system. Forced listens can only be suspended by an IFB or ISO interruption.

IFB

IFB stands for interruptible fold back and allows a user to hear one audio source, which may then
be interrupted by another audio source. A typical application is in broadcasting where talent hears
program audio in his earpiece and a producer interrupts that audio to offer the talent information
and instructions.

When a station or interface is configured as an IFB destination, the IFB caller interrupts any
currently assigned forced listen at the destination for the duration of the call. The IFB caller talks
to the destination, but the destination usually does not have the ability to reply, thus no listen path
is set from the IFB destination to the caller.

Interfaces

The MicroMatrix offers several types of interfaces to devices outside of the intercom system.
These include:

• BAL-8—isolates eight matrix ports for direct 4-wire use

• CCI-22—a two-channel interface between the MicroMatrix and 2-wire, party-line intercom
systems

• TEL-14—a  two-channel interface between a matrix port and a standard dial-up telephone
line

• RLY-6—provides six relays that the matrix system directly controls

• GPI-6—provides six general purpose logic inputs to the matrix system.

ISO

The ISO function allows a user to speak privately to another user. ISO is generally used to
provide private communication between two members of a party line. An ISO call can interrupt
all of the destination station’s other audio paths and initiate a private conversation between them.
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Labels

Label refers to an alphanumeric word, up to five characters long, that uniquely identify individual
audio inputs and outputs as well as every control function in the system. Labels are most
frequently assigned to selector keys on an intercom station to establish audio paths into a station
(listens), and audio paths out of a station (talks). Control labels can be assigned to station selector
keys; these labels can be used to activate a station’s independent relays or activate a route.

Page Override

Page override enables a user to talk to one or more destination stations over each station’s
speaker, regardless of the destination stations’ intercom volume settings controls and [Speaker
On/Off] controls. All MicroMatrix intercom stations feature Page Override.

Party-Line

Party-line communication (sometimes called “conference line,” “net,” or “ring”) is a group of two
or more stations communicating with each other in a two-way, full-duplex mode. Each station
must activate the listen key to the desired party line to listen and the talk key to talk. Party lines
require two actions to establish even a one-way party line communication path (e.g., activating
both a talk key on the sending station and a listen key on the receiving station). Stations are
dynamically added and subtracted from a party line as users activate talk and listen keys.

Point-to-Point

Point-to-Point is direct one-way, simplex communication between two intercom stations or
between stations and interfaces. It is the basis of communication in matrix intercom systems and
is established by activating a station key. The receiving station does not have to take any action to
receive the incoming communication; however, a talk key at the receiving station must be pressed
to answer. Only a single action is required to establish a point-to-point communication path (e.g.,
activating a talk or a listen key).

Ports

A port in the MicroMatrix System provides a two-way (both talk and listen) audio path between
the MicroMatrix card frame and an external device. The external device may be an intercom
station, an interface, or any other device that is connected to the port’s RJ-45 connector.

Each port in the system must be assigned a port function from PGM-WIN, the MicroMatrix
Configuration Program. The port function specifies what kind of external device the port is
connected to, such as an intercom station, a telephone interface, or a 4-wire audio device.

Relays

Each intercom station in the system features an independent relay, which can be assigned a
selector key that activates or deactivates any external device connected to the relay. There are six
independent relays built into the MicroMatrix system. RLY-6 relay modules plug into the
interface slot(s) on the front of the MicroMatrix frame and offer six additional relays.
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Routes

A route is an assignable control consisting of a 20-character name, a source label, and a
destination label. When a route is activated, it activates a talk from a source port to a destination
label. The source can be any of the 24 ports in the system, and the destination can be any label in
the system (except for control labels).

Talk and Listen Paths

The terms talk path and listen path are usually shortened to simply talk and listen. A talk is a one-
way communication path from the source (the station or interface that activated the talk) to the
destination (the station(s) or interfaces(s) receiving the talk). A listen is a one-way
communication path from the destination to the source that has been activated by the source.

In the MicroMatrix System, talks and listens are independent of each other. Each station and
interface has separate talk and listen labels associated with it, allowing talk and listen paths to be
specified independently.
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